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PREFACE TO THE SIXTH EDITION

Some one ha8 said that " wlien a book readies a fifth edition it

scarcely requires a preface." If such be true of a fifth, it is probably

still truer of a sixth edition, and therefore this issue of ' Cooley'a

Cyclopaedia' might fairly be sent forth to the public without any

prefatory remarks whatever. It is, however, desirable to point out

that the present edition is larger than the last by about six hundred

pages ; that much greater space than hitherto is devoted to Hygiene

(including sanitation, the composition and adulteration of foods) as

well as to the Arts, Pharmacy, Manufacturing Chemistry, and other

subjects of importance to those for whom the work is intended.

The articles on what is commonly termed ' Household Medicine
*

have been amplified and numerically increased.

Short accounts of the more common diseases, their causes, sym-

ptoms, and treatment, affecting the domesticated animals have been

introduced. " Here, however, it may be useful to repeat the cautions

given in other parts of this volume, as to the impropriety of unneces-

sarily meddling with the healing art or neglecting a prompt applica-

tion" (where and when possible) " to a duly qualified practitioner in

all cases demanding medical or surgical aid." These remarks of Mr.

Cooley are as applicable to cases of Veterinary as to those of Human
Medicine.

Numerous authors have necessarily been consulted ; a list of them,

and the titles of their works from which information has been derived,

will be found at the end of the second volume. When extracts have

been introduced verbatim the authority is quoted in the body of the

book.

Many of my scientific confreres have rendered me valuable aid in

preparing this edition ; but I am particularly indebted to my accom-

plished and zealous friend Mr John Grardner for his hearty and

constant co-operation ; to Dr Lionel Beale for his kindness in revising

the articles on " Urine," " Urinary Diseases," &c., as well as for the
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use of cuts from his celebrated works on these subjects ; to my friend

and former pupil Mr F. "Woodland Toms for revising and rewriting the

articles on " Sewage " and " "Water ;" and to my assistants Mr James

Bayne and Mr Cuthbert Neison for correcting " proof."

The laborious task of preparing a sixth edition of ' Cooley ' having

been accomplished, it is hoped that, due consideration being given to

the magnitude of the work and to the great variety of the subjects

treated, it will be found to be practically free from important errors,

and that it will meet with, at least, the same gratifying reception as

that accorded to its predecessors.

EICHAED Y. TUSON.

Chemicai Laboratoet ;

ROYAl VeTBEINABY CoIiLEGE, LONDOIT.

January, 1880.



PEEFACE

The design of tlie present work is briefly, but not completely expressed

in its title-page. Independently of a reliable and comprehensive collection

of formulsB and processes in nearly all the industrial and useful arts, it

contains a description of the leading properties and applications of the

substances referred to, together with ample directions, hints, data, and

allied information, calculated to facilitate the development of the prac-

tical value of the book in the shop, the laboratory, the factory, and the

household. Notices of the substances embraced in the Materia Medica

of our national pharmacopoeias, in addition to the whole of their prepa-

rations, and numerous other animal and vegetable substances employed

in medicine, as well as most of those used for food, clothing, and fuel,

with their economic applications, have been included in the work. The

synonymes and references are other additions which will prove invalu-

able to the reader. Lastly, there have been appended to all the

principal articles referred to brief, but clear, directions for determining

their purity and commercial value, and for detecting their presence and

proportions in compounds.

The sources from which I have derived the vast mass of materials

forming this volume are such as to render it deserving the utmost confi-

dence. I have invariably resorted to the best and latest authorities, and

have consulted almost innumerable volumes, both British and foreign,

during its compilation. Secondary channels of information have been

scarcely ever relied on when original authorities were within my reach.

A large portion of the work has been derived from my personal expe-

rience and observations in the departments of applied chemistry and

hygiene, and from the processes of various laboratoriesand manufactories,

many of which I can the more confidently recommend from having

either inspected or witnessed their employment on an extensive scale.

The indiscriminate adoption of matter, without examination, has been

uniformly avoided, and in no instance has any formula or process been

admitted into this work, unless it rested on some well-known fact of

science, had been sanctioned by usage, or come recommended by some

respectable authority. The settlement of doubtful or disputed points
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has often occupied me a greater number of hours, and not unfrequently

a greater number of days, than that of the lines of letter-press which

convey the results to the public. In all cases precedence has been

given to the standard formulae of our national pharmacopoeias, and to

those processes which long experience, or well-conducted experiments,

have shown to be the most successful, profitable, and trustworthy. In

general, the sources of information have been indicated, for the purpose

of enabling the reader to form a better estimation of their value.

Whenever this is not the case, in reference to borrowed formulae and

data, the omission has arisen from the impossibility of determining to

whom the merit is justly due.

I have endeavoured as much as possible, in the present work, to avoid

confusion of the medical weights with those commonly used in trade and

commerce—an attempt which, so far as I am aware, has not been suc-

cessfully carried out in any other quarter. Eor this purpose I deter-

mined to entirely abandon the usual arbitrary signs or characters

employed to represent the divisions of the apothecaries' pound, and to

distinguish the two weights from each other, by simply printing, in

different type, the plain English names and abbreviations representing

their several denominations. The medical signs for the imperial gallon

and its subdivisions have also been abandoned for their common
English names. It would have afibrded me pleasure to have reduced

all the quantities to one uniform standard, had it been practicable, or,

in all cases, advisable.

Under the names of most of the leading diseases that could be profitably

noticed in the present work, such explanations and directions have been

given as accord with the prevailing opinions and practice of the faculty

at the present day. These, when judiciously applied, will prove invalu-

able to emigrants, travellers, voyagers, and other parties beyond the

reach of legitimate medical assistance ; and, under opposite circum-

stances, will, in general, enable those who have the care of the sick the

better to second and carry out the instructions and efforts of the

physician for the benefit of their charge. Here, however, it may be

useful to repeat the cautions given in other parts of this volume, as to

the impropriety of unnecessarily meddling with the healing art, or

neglecting a prompt application to a duly qualified practitioner, in all

cases demanding either medical or surgical aid. It is an indubitable

fact that the best efforts of the inexperienced and uninitiated in the

mysteries of medical science must be always enormously behind those

of parties whose whole lives and study have been devoted to the

subject.

The nature of a condensed alphabetical arrangement not permitting
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numerous articles to come under distinct heads, or to be referred to

under all their synonymes, the casual reader may often be led to sup-

pose that this book is most deficient where in reality it is the most

copious. In general I have attempted, as much as possible, to bring

together subjects of a closelj allied character, and compounds which are

analogous to each other, either in constitution or the mode of their

preparation. Thus, most of the formulae for Mixtures, Ointments,

Pills, &c., follow in alphabetical order the general articles under these

heads ; whilst those for the Oxides, Salts, &c., follow the names of their

respective bases. In like manner, a notice of a number of preparations

will be found included in that of their principal ingredients. The

names under which the leading substances appear are generally those

which are most familiar to well-informed practical men, and which have

commonly reference to either their acknowledged chemical constitution,

or to some long-known and easily recognised quality. The following

extract conveys an important lesson on this subject, with which I per-

fectly agree :
—" We have been unwilling to make any unnecessary

changes in the nomenclature of substances whose names are sanctioned

by the usage of the present day ; for these names have been, for the

most part, rightly assigned by our predecessors, or confirmed by lapse

of time. We are indeed aware that every improvement in the know-

ledge of things ought to be embodied in their names ; but we must be

careful, in selecting or forming these names, not to make those points

appear certain and established which are as yet doubtful, for it is safer

to be in the rear than advance of natural history."*

I have exerted myself to the utmost to ensure the accuracy and com-

pleteness of this volume, but I feel conscious that, after all my efforts

for this purpose, some errors have crept into it, that many subjects which

deserve insertion in it have been omitted, and that many others have

been either imperfectly or too briefly noticed. " Yet these failures,

however frequent, may," I trust, " admit of extenuation and apology.

To have attempted much is always laudable, even where the enterprise

is above the strength that undertakes it. To rest below his aim is

incident to every one whose fancy is active, and whose views are com-

prehensive ; nor is any man satisfied with himself because he has done

much, but because he conceives little." When I commenced this

work I resolved to leave nothing within its legitimate limits unex-

amined or unelucidated ; and I flattered myself with a prospect of the

hours which I should thus " revel away " in a pursuit so congenial to

my desires
—" the treasures with which I expected every search into

those neglected mines to reward my labour—and the triumph with

which I should display my acquisitions to mankind. But these were the

* Preface to the Ph. L., 1851.
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dreams of a poet, doomed at last to wake a " Cyclopgedist. Tlie long

task whicli I had undertaken soon exhibited its truly onerous character,

and daily grew in urgency, until that which promised to be a pleasure

had been transformed into an exhausting and continuous labour. At
first, a sacrifice of the hours of leisure only seemed necessary to the

undertaking—next, those assigned to professional and business avoca-

tions were demanded, and absorbed ; but, ere long, one by one, the

hours usually devoted to repose were sucked into the insatiable vortex,

until the bright beams of the rising sun not unfrequently illumined,

the lamp-lit study or the gloomy laboratory, and surprised the author,

no longer an enthusiast, at his still-enduring task. But long ere this

I had learned that to carry out my original resolutions in all their

completeness and entirety was impossible, and " that to pursue per-

fection was, like the first inhabitants of Arcadia, to chase the sun,

which, when they had reached the hill where he had seemed to rest,

was still at the same distance from them."* All I can further say in

reference to this point is simply to assure the reader that three of

the elements usually deemed essential to give value to a technological

work—viz. zeal, industry, and capital—have not been wanting in the

production of the present one ;—the first two depending on the

author, and the other chiefly on the liberality and enterprise of the

publisher.

As heretofore, I beg to solicit my readers to apprise me of any inac-

curacies or omissions in this volume which may come beneath their

notice. I shall also thankfully receive any hints or suggestions tending

to the improvement of future editions of this work. Such communica-

tions, to be useful, must, however be written on only one side of the

paper. Parties who may thus kindly aff'ord me assistance will, in due

course, have their services publicly acknowledged ; and their names

and addresses, unless when otherwise requested, will be published in

full.

I have endeavoured to render the present volume as self-explanatory

as possible, and, in general, have appended ample directions to the

several formulae and processes that seemed to me likely to cause embar-

rassment to those inexpert in chemical manipulation ; but should any

party find it otherwise, I shall be happy to reply, gratuitously, to any

reasonable questions tending to elucidate the diificulty.

In conclusion, I may add that, having now for nearly a quarter of a

century devoted my attention to the applications of chemistry in most

of the useful arts and manufactures, both British and foreign, and in

sanitation, I am in possession of many valuable processes and formulae,

hitherto wholly unknown, or but partially developed, with various

* Dr. Samuel Johnson's Preface to his English Dictionary.
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improved plans of factories, laboratories, ventilation, &c., whicli tlie

limits of this work will not permit me to describe in its pages, but on

which I should be happy to communicate with parties interested in the

same. Persons desirous of establishing any new branch of manufac-

ture, or of improving an existing one, or of determining the purity or

value of articles of food, wines, liqueurs, medicines, &c., or of obtaining

formulae or processes which are not contained in this work, may, in like

manner, have their wishes complied with, by enclosing to me samples,

or the requisite information.

AENOLD J. COOLEY.
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ABBREVIATIOKS, ETC., USED IN THIS WORK

These, for the most part, consist of the first syllable, or the initial letter or letters

of the words they stand for. As Frej)., preparation; Par., purity; Furif., purifi-

cation; Ohs., observations; far., varieties, &e.—Ph., stands for pharmaco^CBia ;

B. P., for British Fharmacopceia ; Ind. Ph., for Indian FJiarmacopceia ; Cod., for

Codex.—L., E., D., P., U. S., &c., associated -n-ith the last two abbreviations, are the

initial letters of the cities and countries which produced the respective works; as,

London, Edinburgh, Dublin, Paris, United States, &c. When no dates are given,

the last editions of the pharmacopoeias are referred to.

lb., oz., dr., respectively represent the pound, ounce, and drachm (|- oz.), AvoiEDtr-

pois WDi&HT. This is the only weight employed in the British and last Dublin

Pharmacopoeias.

lb., oz., dr., and gr., refer to the ^0!/«(7, ounce, drachm, and grain, Apothecaeies'

or Teoy weight.

The word ' drop ' in all cases indicates a measured drop or minim.

The names of individuals which appear in this work are those to whom the

immediately attached information or formula is usually attributed, or on whose

recommendation or authority it has been selected.

' denotes the accented vowel or syllable.

" „ that the following consonant coalesces with the preceding letter in

utterance.

f „ that the name or the definition to which it is attached is ' obsolete.'

* „ „ „ „ „ 'obsolescent,'

little used, or objectionable.

J „ that the name or the definition to which it Is attached is ' colloquial,' or

popular, or used only in trade.

§ „ that the name or the definition to which it is attached is ' vulgar.'
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CYCLCOP.EDIA

PRACTICAL RECEIPTS, PROCESSES,
AITD

COLLATERAL INFORMATION

A—ABBREVIATION
A-, al)-, al)S-. [L.] In composition, from,

denoting distance, departure, separation, or

opposition ; as in aberration, aistraction, ab-

normal, &c.
. A-, an-. [Gr.] In composition, no, not^

without, denoting the absence or loss of some
quality or thing; as in achromatic, anhydrous,
amorphous, &c.

AB'ACA (ka/i). A species of vegetable fibre,

of several varieties, obtained in the Philippine

Islands, and remarkable for its brillifincy,

strength, and durability. The finer kinds are

woven into muslins, and other delicate fabrics

;

the coarser are formed into mats, cordage, and
sail-cloth. It has been recently employed in

Paris for the manufacture of various articles

of furniture and dreos; including bonnets,

tapestry, carpets, network, hammocks, &c.

The fibre, and fabrics made of it, may be
bleached and dyed in a similar manner to flax

and linen.

ABATTOIR. A public slaughter-house for

cattle, &c., usually erected within the walls or

precincts of a continental town or city.

ABBREVIATION. One or more of the earlier

letters of a word used to express the whole.

1. Abbreviations in general use :

—

A.B., Bachelor of Arts.

A.D., In the year of our Lord.

A.I.C., Associate of the Institute of Chem-
istry.

A.I.C.E., Associate of the Institute of Civil

Engineers.

A.M., Master of Arts.—Before noon.
A.R.A., Associate of the Royal Academy.
B.A., Bachelor of Arts.

Bart., Baronet.

B.C., Before Christ.

B.D., Bachelor of Divinity.

B.Sc, Bachelor of Science.

C.B., Companion of the Bath.
C.E., Civil Engineer.
C.S., Civil Service.

D.C.L., Doctor of Civil Laws.
D.D., Doctor of Divinity.

Abbreviations in general use (continued) :

—

D.G., By the Grace of God.
Dr., Doctor.—Debtor.

D.Sc, Doctor of Science.

D.V., God willing.

Ed., Editor, or Edition.

e. g., for example.
F.C.P., Fellow of the College of Preceptors.

F.C.S., Fellow of the Chemical Society.

F.G.S., Fellow of the Geological Society.

F.I.C., Fellow of the Institute of Chem-
istry.

F.L.S., Fellow of the Linnean Society.

F.R.A.S., Fellow of the Royal Astronomical
Society.

F.R.C.P., Fellow of the Royal College of

Physicians.

F.R.C.S., Fellow of the Royal College of

Surgeons.

F.R.G.S., Fellow of the Royal Geographical

Society.

P.R.S., Fellow of the Royal Society.

F.R.S.E., Fellow of the Royal Society of

Edinburgh.
H.M.S., Her Majesty's Ship.

H.R.H., His (or Her) Royal Highness.

i. e.. That is.

Inst., Instant (the present month).

I.H.S., Jesus the Savioar of Man.
K.B., Knight of the Bath.

K.C.B., Knight Commander of the Bath.

K.G., Knight of the Garter.

Kut., Knight.
K.St.P., Knight of St. Patrick.

K.T., Knight of the Thistle.

L.A.C., Licentiate of the Apothecaries' Com-
pany.

Lat., Latitude.

L.D., Licentiate in Dentistry.

LL.D., Doctor of Laws.

L.M., Licentiate in Midwifery.

Loc. cit., The part referred to.

Lon. or Long., Longtitude.

M.A., Master of Arts.

M.B., Bachelor of Medicine.
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Abbreviations in general use (continued):—
]

M.C., Master of Surgery.—Master of the

Ceremonies.

M.C.P., Member of the College of Precep-

tors.

M.D., Doctor of Medicine.

M.I.B.A., Member of the Institute of

British Architects.

M.R.C.P., Member of the Royal College of

Physicians.

M.R.C.S., Member of the Royal College of

Surgeons.

M.R.C.V.S., Member of the Royal College

of Veterinary Surgeons.

M.R.I., Member of the Royal Institution.

M R.I.A., Member of the Rayal Irish

Academy.
MS., Manuscript.
MSS., Manuscripts.
Mus. Doc, Doctor of Music.

N.B., Mark well.

Nem. con.. Without opposition*

O.H.M.S., On Her Majesty's service.

Op. eit., The work quoted.

Per cent, (often expressed by the sign ^ or

%), By the hundred.
Ph.D., Doctor of Philosophy.

P.M., Afternoon.

Prox., The next (month).

P.S., Postscript.

Q.C., Queen's Counsel.

Qy. (?), Query, Question.

R.A., Royal Academician—Royal Artillery.

R.E., Royal Engineers.

R.H.A.. Royal Horse Artillery.

R.M., Royal Marines.

R.N., Royal Navy.
Tr., Translator.

Ult., The last (month).

V. or vide, See.

W.S., Writer to the Signet.

&, ampersand, and.

&c., et cetera. And so on.

2. Abbreviations used in Prescriptions :

—

A. aa., ana (Greek), of each. Equally by

weight or measure.

Abdom., abdomen, the abdomen, the belly.

Abs.febr., absentefehre, fever being absent.

Ad 2 vie, ad secundum vicem, to the second

time ; or ad duas vices, for two times.

Ad gr. acid., ad gratam aciditatem, to an

agreeable acidity.

Ad def. animi, ad defectionem animi, to

fainting.

Ad del. an., ad deliquium animi, to fainting.

Ad libit., ad libitum, at pleasure.

Add., adde, or addantur, add, or let them
be added ; addendus, to be added.

Adjac, adjacens, adjacent.

Admov., admove, admoveatur, admoveantur,

apply, let it be applied, let them be applied.

Ads.febre, adstantefebre, while the fever is

present.

Alter, hor., alternis horis, every other hour.

Alvo adstr., alvo adstrictd, when the bowels

are confined.

Abbreviations used in Prescriptions (con-

tinued) :
—

Aq. astr., aqua astricta, frozen water.

Aq. bull., aqua bulliens, boiling water.

Aq. com., aqua communis, common water.

Aq.fluv., aquafiuviatilis, river water.

Aq. mar., aqua marina, sea water.

Aq. niv., aqua nivalis, snow water.

Aq. pluv., aqua pluviatilis, or pluvialis, rain

water.

Aq.ferv., aquafervens, hot water.

Aq. font., aqua fontana, or aqua fontis,

spring water.

Bis ind., bis in dies, twice a day.

Bib., bibe, drink.

BB., Bbds., Barbadensis, Barbadoes, as

aloe Barbadensis.

B.M., balneum marice, or balneum maris, a

warm-water bath.

B. P., or B. Ph., British Pharmacopoeia.

But., butyrum, butter,

B. v., balneum vaporis, a vapour bath.

Ccerul., cceruleus, blue.

Cap., capiat, let him (or her) take.

Calom., calomelas, calomel, subchloride of

mercury.

C. C, cornu cervi, hartshorn ; it may also

signify cucurbitula cruenta, the cupping-glass

with scarificator.

ecu., cornu cervi ustum, burnt hartshorn.

Cochleat., cochleatim, by spoonfuls.

Coch. ampl., cochleare amplum, a large (or

table) spoonful; about half a fluid ounce.

Coch. infant., cochleare infantis, a child's

(or tea) spoonful,

Coch. magn., cochleare magnum, a large

spoonful.

Coch. med., coch-^ a middling or moderate

leare medium, I spoonful; that is, a des-

Coch. mod., coch-
|

sert-spoonful — about

leare modicum, J two fluid drachms.

Coch. parv., cochleare parvum, a small (or

tea) spoonful; it contains about one fluid

drachm.
Col., cola, strain.

Col., colatus, strained.

Colet., coletur, colat., colatur, let it be

strained; colaturce, to the strained liquor.

Colent., colentur, let them be strained.

Color., coloretur, let it be coloured.

Comp., compositus, compounded.
Cong., congius, a gallon.

Cons., conserva, conserve; also {imperat. of
conservo) keep.

Cont. rem., or med., continuentur remedia, or

medicamenta, let the remedies, or the medi-

cines, be continued.

Coq., coque, boil; coquantur, let them be

boiled.

Coq. ad med. consumpt., coque or coqnatur

ad medietatis consumptionem, boil, or let it be

boiled to the consumption of one half.

Coq. S. A., coque secundum artem, boil ac-

cording to art.

Coq. in S. A., coque in sufficiente quantitate

aQUts, boil in a sufiicieut quantity of water.
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Abbreviations nsed in Prescriptions (con-

tinued) :
—

Cort., cortex, bark.

C. v., eras vespere, to-morrow evening.

C. m. s., eras mane sumendus, to be taken

to-morrow morning.
C. n., eras node, to-morrow night.

Crast., crastinus, for to-morrow.

Cuj., eujus, of which.

Ctijusl., cujuslibet, of any.

Cyath. them, cyatho thece, in a enp of tea.

Cyath., cyathus, veil a wine-glass j from an
C.vinar.yCyathusvi- > ounce and half to

narius, I two ounces and half.

Deaur. pit., deaurentwr pilulcB, let the pills

be gilt.

I)eb. spiss., dehitur spissitudo, due consist-

ence.

Dee., deeanta, pour off.

Deeub. Aor., decubitus hord, at the hour of

going to bed, or at bedtime.

De d. in d., de die in diem, from day to day.

Deglut., deglutiatur, let it be swallowed.

Dej. alv., dejectiones alvi, stools.

Det., detur, let it be given,

Dieb. alt., diebus alternis, every other day.

Dieb. tert., diebus terfiis, every third day.

Dil., dilue, dilutus, dilute (thin), diluted.

Dilue., dilueulo, at break of day.

Dim., dimidius, one half.

X>. in 2 plo., deter in duplo, let it be given

in twice the quantity.

D. in p. cBq., dividatur in partes aquales,

let it be divided in equal parts.

D. P., directione propria, with a proper

direction.

Donee alv. bis dej., donee alvus bis dejecerit,

until the bowels have been twice opened.

Donee alv. sol. fuer., donee alvus soluta

fuerit, until the bowels have been loosened.

Donee dol. neph. exulav., donee dolor ne-

phritieus exulaverit, until the nephritic pain

has been removed.

D., dosis, a dose.

lEburn., eburneus, made of ivory.

lEd., edulcorata, edulcorated.

Ejusd., ejusdem, of the same.

Elect., eleetuarium, an electuary.

Enem., enema, a clyster.

Exhib., exfdbeatur, let it be administered.

Ext. sup. alut. moll., extende super alutam

mollem, spread upon soft leather.

F.,fac, make
J jiat,fiant, let it be made, let

them be made.
F. pil.,fiantpilulce, let pills be made.
Fasc.,fasciculus, a bundle.

Feb. dur.,febre durante, during the fever.

Feni. intern., femoribus internis, to the in-

side of the thighs.

F. vencBS.,fiat vencesectio, let venesection be

performed.

F. S.,fiat haustus, let a draught be made.
Fiet., fictilis, earthen.

Fil., filtrum, a filter.

Fist. arm.,fistula armata, a clyster-pipe and
bladder fitted for use.

Abbreviations used in Prescriptions (con-

tinued) :

—

Fl.,fluidus, fluid.

F. L. A., fiat lege artis, let it be made by
the rules of art.

F. M.,fiat mistura, let a mixture be made.
F. S. A., fiat secundum artem, let it be made

according to art.

Qel. quav., gelatina quavis, in any jelly.

Q. Q-. G., gummi guttce gambcB, gamboge.
Gr., granum, a grain ; grana, grains.

Gr. vj pond., grana sex pondere, six grains
by weight.

Gtt., gutta, a drop ; guttce, drops.

Gtt. quibusd., guttis quibusdam, with some
drops.

Guttat., guttatim, by drops.

Har. pil. sum. iij, harum pilularum suman-
tur tres, of these pills let thi-ee be taken.

H. D.,'OV hor. deeub., hord decubitus, at bed-
time.

S. P., haustus purgans, purging draught.
S. S., hord somni, at the hour of going to

sleep.

Hor. un. spaetio, horce unius spatio, at the
expiration of one hour.

Hor. interm., horis intermediis, in the inter-

mediate hours.

Sor. lima mat., hord undecimd matutind,
at 11 o'clock in the morning.

Ind., indies, daily.

In pulm., in pulmento, in gruel.

Ind. Ph., Indian Pharmacopoeia.

Inf., infunde, infuse.

Inj. enem., injiciatur enema, let a clyster be
thrown up.

Jul., jtilepus, julapium, a julep.

Kal. ppt., kali prceparatum, prepared kali

(jpotassce carbonas).

Lat. dol., lateri dolenti, to the aSected side.

M., misce, mix ; mensurd, by measure j ma-
nipulus, a handful ; minimum, a minim.

Manepr., mane primo, early in the morning.
Man., manipulus, a handful.

Min., minimum, a minim, the 60th part of a
drachm measure.

M. P., massa pilularum, a pill mass.
M.R., mistura, a mixture.

Mic. pan., mica panis, crumb of bread.

Mitt., mitte, send; mittantur, let them be
sent.

Mitt. sang, ad '^xij, mitte sanguinem ad
"^xij, take blood to twelve ounces.

Mod. prcBscr., modo prceseripto, in the man-
ner directed.

Mor. diet., more dicto, in the way ordered.

Mor. sol; more solito, in the usual way.
Ne tr. s. num., ne tradas sine nummo, do

not deliver it without the money.
No., numero, in number.
N. M., nux moschata, a nutmeg.
O., octarius, a pint.

01. lini s. i., oleum lini sine ligne, cold-drawn
linseed oil.

Omn. hor., omni hord, every hour.

Omn, bid., omni biduo, every two days.
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Abbreviations used in Prescriptions {con-

tinued) :

—

Omn. hih., omni bihorio, every two hours.

O. M., or omn. man., omni mane, every

morning.
O. If., or omn. noct., omni node, every

night.

Omn. quadr. Tier., omni quadrante JiorcB,

every quarter of an honr.

O. O. 0., oleum olives optimum, best olive oil.

Ov., ovum, an egg.

Oz., the ounce avoirdupois.

P. (B., part. cBqual., partes cequales, equal

parts.

P. d., per deliquium, by deliquescence.

Past., pastillus, a pastil, or ball of paste.

P., pondere, by weight.
Ph. D., Pharmacopoeia Dubliniensis.

Ph. E., Pharmacopoeia Edinensis.

Ph. L., Pharmacopoeia Londinends.
Ph. U.S., Pharmacopoeia of the United

States.

Part, vie, partitis vicihus, in divided doses.

Per. op. emet., peractd operatione emetici,

the operation of the emetic being over.

PocuL, poculum, a cup.

PocilL, pocillum, a small cup.

Post sing. sed. liq., post singulas sedes

liquidas, after every loose stool.

Ppt., prceparata, prepared.

P. r. n., pro re nata, occasionally.

P. rat. (Btat.,pro ratione cetatis, according
to the age.

Ptig., pugillus, a pinch, a gripe between the
thumb and the two first fingers.

Pulv., pulvis, pulverizatus, a powder, pul-

verised.

Q. I., quantum luiet, "1 as much as you
Q. p., quantum placet, J please.

Q. s., quantum sujfficiat, as much as may
suffice.

Quor., quorum, of which.

Q. v., quantum vis, as much as you will.

Ped. in pulv., redactus in pulverem, re-

duced to powder.
Pedig. in pulv., redigatur in pulverem, let it

be reduced into powder.
Reg. umbil., regio umbilici, the umbilical

region.

Repet., repetatur, or repetantur, let it, or
them, be repeated.

S. A., secundum artem, according to art.

Scat., scatula, a box.

S. N., secundum naturam, according to na-
ture.

Semidr., semidrachma, half a drachm.
Semih., semihora, half an hour.
Sesunc., sesuncia, half an ounce.
Sesquih., sesquihora, an hour and a half.

Si n. val., si nan valeat, if it does not
answer.

Si op. sit, si opus sit, if it be necessary.
Si vir. perm., si vires permittant, if the

strength allow it.

Signat., signatura, a label.

Sign, n.pr., signetur nomine proprio, let it

Abbreviations used in Prescriptions {con-

tinued) :
—

be written upon, let it be signed with the
proper name (not the trade name).

Sing., singulorum, of each.

S. S. S., stratum super stratu/m, layer upon
layer.

Ss., semi, a half.

St., stet, let it stand ; stent, let them stand.

Sub fin. coct., sub finem coctionis, towards
the end of boiling, when the boiling is nearly
finished.

Sum. tal., sumat talem, let the patient take

one such as this.

Summ,., summitates, the summits or tops.

Sum., sume, sumat, sumatur, sumantur, take,

let him or her take, let it be taken, let them
be taken.

<S. F"., spiritus vini, spirit of wine.

S. V. R., spiritus vini rectificatus, rectified

spirit of wine.

S. V. T., spiritus vini tenuis, proof spirit.

Tabel., tabella, a lozenge.

Temp, dext., tempori dextro, to the right

temple.

T. O., tinctura opii, tincture of opium.

T. O. C, tinctura opii camphorata, cam-
phorated tincture of opium.

Tra., tinctura, tincture.

Ult. prcescr., ultimo prcBScriptus, last pre-

scribed.

U.S. Ph., United States' Pharmacopoeia.

V. O. S., vitello ovi solutus, dissolved in the

yolk of an egg.

Vom. urg., vomitione urgente, the vomiting
being troublesome.

V. S. B., vencBsectio hrachii, bleeding from
the arm.

Zz., zingiber, ginger.

See Formula, Peesceiptions, Symbols, &c.

ABDO'MEN. [Eng., Fr., L.] In anatomy,
the belly, or lower belly ; the great cavity of

the body extending from the thorax, or chest,

to the bottom of the pelvis. It contains the

stomach, intestines, liver, spleen, kidneys,

bladder, &c. ; and in the female, the uterus,

ovaria, &c.
AB'ERNE'THY MEDICINES. These origin-

ally consisted of a calomel pill, and subse-

quently of a mercurial or 'blue' pill, to be
taken over-night, followed by an aromatised

black draught in the morning. The quantity

of either of the former, for an adult, was
about 3 gr. to 31 gr., increased a little in

bulk by the addition of some liquorice powder;
that of the latter, from 1 to 1\ fl. oz. As,

however, when frequently taken, these pillg

sometimes occasioned salivation, which proved

prejudicial to their sale, a little compound ex-

tract of colocynth {Ph. L., 1836) was intro-

duced into their composition, by which this

objection was obviated. Ultimately, their

composition was settled at 3 gr. of mercurial

pill, and 2 gr. of compound extract of colo-

cynth ; and these proportions are still followed

as the best by those who prepare and sell them.
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Persons who object to blaek draught, will find

a dose of castor oil, or of any other mild pur-

gative medicine that may be more agreeable

to them, equally efficacious.

The occasional use of these medicines seldom
fails to prove highly beneficial to the plethoric,

bilious, and dyspeptic. In ordinary cases of

constipation, headache, &c., arising from de-

ranged stomach or liver, wherein the adminis-

tration of mercurials is not contra-indicated,

they will be found of great service. It need
scarcely be added that these medicines are

named after Mr Abernethy, the celebrated

surgeon, who is said to have frequently em-
ployed them in his practice.

ABEREA'TION. [Eng., Fr.] Syn. Abee-
EA'tio, L. a wandering or deviation from
the usual course, or from the normal condition.

In optics, the deviation of the rays of light

from the true focus, when inflected by a lens

or speculum. This arises from a difference

in the physical nature of the rays, from the

figure of the lenses or specula, or from the

nature of the materials of which the media
traversed are composed. See Acheomatism,
Lens, &c.

Aberration of mind. Mental alienation or

wandering ; insanity. A term frequently ap-

plied, in familiar language, to a mild form of

incipient insanity or dementia, which is more
or less occasional or continued, trifling or

severe, according to circumstances. The
studious, nervous, slothful, and those who are

engaged in sedentary occupations and spend
much of their time in ill-ventilated apartments,
or who indulge in irregular or vicious habits,

as well as ' fast livers,' are the most liable to

this affection. It also frequently arises from
disordered physical health.

Treat., Sfc. Change of scene, out-door
exercise, agreeable company, pleasing and con-

tinued mental occupation, and due attention

to diet, clothing, ventilation, &c., with the
judicious use of some mild aperient medicine
and tepid bathing, will generally alleviate,

and frequently effect a cure. For the pre-
vention of its accession, or its recurrence, care

should be taken to promote the general health,

and also, where necessary, to elevate the spirits

and to divert the mind.
ABLU'TION. [Eng., Fr.] Syn. Ablu'tio, L.

In a general sense, washing, cleansing, or
purification by water.

Ablution. In hygiene and the toilet, a

washing of the whole body, or any part of it.

The value of frequent and copious affusions of

pure water to the surface of the body is well

known. During life, the skin is continually

subjected to abrasion, and the processes of re-

production and decay, by which the cuticle,

its exterior portion, is being constantly thrown
off as effete and useless matter, in the shape
of very minute scales or dust. This, mingling
with the oily and saline products of the skin,

acquires sufficient adhesiveness to attach itself

to the surface of the body and clothing, as

well as to attract the waste particles of the
dress, and the dust and soot floating iu the
atmosphere. In this way, if occasional ablu-

tions be not had recourse to, the channels of

perspiration will become choked, and the

clothing itself rendered unwholesome and unfit

for use. The consequence of the pores of the
skin being obstructed is impeded transpi-

ration, by which its functions, as a respiratory

organ, are interfered with or suspended. This
adhering pellicle of refuse matter also acts as

an irritant, and forms a favorable medium for

the absorption, and the transmission into the
body, of effluvia, miasmata, poisonous gases,

and the infectious and contagious matters of

disease. " The greater part of (contagious)

poisons are conveyed to us through the ex-

ternal surface of our bodies ; and it is fully

proved that poison, already communicated, has

been by cleanliness removed, before it could
actually produce any bad effects. I here allude,

in particular, to frequent washing, bathing,

rinsing the mouth, combing and brushing the

hair, and often changing the linen, clothing,

and bedding." (Hufeland.) Such are the

immediate effects of neglected ablution of the
skin; the further consequences are of an
equally serious character. The blood being
deprived of one of its sources of oxygen, and
one of the outlets for its carbon, the functions

of nutrition become imperfect, and the animal
temperature lessened. The matters which
would be thrown out of the system in the

form of perspiration are retained, and must
be eliminated by other channels. The lungs,

the kidneys, the liver, and the bowels, are

each, in their turn, overtasked to perform
the functions of another organ. The oppressed

viscera suffer from exhaustion, and incipient

disease soon follows. Their particular offices

are languidly performed, the equilibrium of

health is disturbed, and skin diseases, or con-

sumption, diarrhoea, dropsy, liver- complaints,

visceral obesity, or some other serious diseases

of the vital organs, ensue. When it is added,

that no dirty or imperfectly washed skin can

long continue healthy,and ceasingto be healthy

must also cease to be agreeable and beautiful,

the argument in favour of the daily use of

water of good quality to the whole surface of

the body, when possible, will surely be com-
plete. The inculcation of habits of personal

cleanliness cannot be too forcibly emphasized.

The fact, however, cannot be overlooked, that

in order to introduce habits of cleanliness

amongst the poorer classes, a plentiful supply

of water, combined with cheap baths, are

requisite. Every officer of health should in-

quire into the amount as well as the character

of the water supply in the district over which
he has supervision. The body should be
washed all over every morning with either

cold or lukewarm water and soap. This cus-

tom is more necessary for workmen employed
in laborious and dirty occupations than for

those who live sedentary lives ; but all people
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perspire, and from every drop of perspiration

the water evaporates, and leaves a fraction of

solid matter on and around the pores that

excrete the perspiration. If this solid matter
be not washed off, it accumulates and may de-

range the health. Instances have occurred in

which persons suffering from extensive bodily

burns have died, not from the effect of the

injury, but from the destruction of the pores

or excreting vessels, with which the skin is

covered. It is well, therefore, to bear in mind
that a dirty skin does not always come from
without, but also from within. Cold ablution,

that has been so indiscrimately recommended,
is not half so efficacious, nor so safe, as luke-

warm. The German aurists ascribe the pre-

sence of the large amount of deafness in

England to our habit of washing the head and
ears each morning with cold water.

Ablution. In medicine, the washing the

body, externally, as by bathing ; or internally,

by diluting drinks. In ancient medicine, ac-

cording to Galen, internal ablution was accom-
plished by the use of profuse libations of

milk-whey ; an object now aimed at, by the

hydropathists, by the copious administration

of pure cold water. To neglect the daily

ablution of an infant is to discard one of the

greatest aids to its healthy development and
physical wellbeing. That disregard of this

precaution is a fertile source of most of the
skin diseases that afEect infants and children

there seems little question about amongst
medical men. Water at a temperature rang-
ing from 80° to 90° F. should always be used.

Mr Chevasse, in his ' Counsel to a Mother,'

is emphatic in his advocacy of rain water.

He also advises the employment of castille

soap, and of glycerine soap, should there be
any excoriation of the skin. Of course the same
remarks apply to children as to infants, with
this difPerence, that the ablution is to be per-

formed with water a few degrees colder;

and both infants and children should be
rubbed dry with a dry soft towel. There are

doubtless many persons who deem themselves
cleanly washed, if in addition to their hands
and arms, neck and face, undergoing duly
daily ablution, they wash their feet once a
week. These individuals cannot reflect that,

because of their less exposure to the depurat-
ing influence of the atmosphere, the feet require

to be more frequently washed than either the
hands or face. See BATHiNa, Baths, Hydeo-
PATHY, &c.

ABNORM'AI. [Eng.,Fr.] Si/n. Abnob'mis,
L. In medicine and the collateral sciences, con-
trary to, or without system or rule; irregular

;

deformed ; unnatural. In a diseased or un-
healthy state.

ABOETION in cows. Abortion is the ex-

pulsion of the contents of the pregnant womb
before the full period of gestation is complete,
and occurs much more frequently in cows than
in any other of the lower animals. Abortion
is often induced by shocks and injuries, feeding

on ergotised grasses, but more commonly by
causes which are less obvious. Thus, bad
smells, pasturing on flooded meadows, rich

and stimulating food, and even association

with other cows while aborting, are among the

exciting causes of this malady. The premo-
nitory signs are an irritable excited state of

the animal, a discharge from the vagina, loose-

ness and fulness of the external organs of

generation, and, occasionally, sudden enlarge-

ment of the udder. These symptoms may
continue for several days, and, if noticed before

straining or other signs of calving have ap-

peared, the animal should be copiously bled
and placed in a comfortable loose-box, kept as

quiet as possible, moderately supplied with
soft laxative food, and, if the bowels be cos-

tive, with a pound or two of treacle daily.

Powerful purgatives are too irritant, and must,

therefore, be studiously avoided. Two ounces
of laudanum, with the same quantity of sweet
spirits of nitre, should be given twice a day
until all danger is over. To prevent the con-

tinuance and spread of the evil, place the cow
by herself as soon as she aborts ; remove and
bury the foetus beyond the reach of other

cows ; feed ofB the cow, if practicable, but if

she be again bulled, it ought uot to be for

several weeks, and until the period of heat is

passing off; remove all disagreeable smells,

and see that the remainder of the herd are

moderately fed and carefully watched, so that

the earliest sj'mptoms of abortion may be
noticed.

ABEA'SION. [Eng., Fr.] Syn. Abea'sio, L.
The rubbing or wearing down of surfaces by
friction. In the ar^s, the reduction or figura-

tion of materials by the use of an abrasive

tool, or grinder, of which the effective portion

is an exact counterpart of the form to be
produced.

Abrasion. In numismatics, the 'wear and
tear,' or waste of the substance of coins, in

the pocket and circulation. It forms a large

item in the expense of a metallic currency.

The means employed to obviate, or to reduce it,

consist in either alloying the metal to render

it tougher and harder, or raising the borders

so as to lessen the surface exposed to fric-

tion. In well-formed coin both methods are

adopted.

Abrasion. In pathology and surgery—1. A
superficial removal or injury of the skin by
fretting or friction.

Treat,, Sfc. When the injured surface is

large, or exposed, it should be protected from
dirt and further injury, by applying a piece of

lint or soft linen rag, covered with spermaceti
cerate, or some other simple ointment ; over
which a piece of strapping, or bandage ofany
sort, may be placed to keep it on. In many
cases, a piece of common sticking-plaster will

be found quite sufficient.

2. A very superficial ulceration or excoria-

tion of the intestinal or other mucous mem-
brane. Treat. Aperients of castor oil, demul-



ABRUS PRECATORIUS—ABSINTHE 9

cents, and a light nutritious diet. See
Excoriations.
ABEUS PRECATORIUS. (Ind. Ph.) Indian

Liquorice Plant. Habitat. Tropical portions

of both hemispheres, Officinal part. The
root (Abri Radix, Indian Liquorice). Occurs
in pieces of various lengths, from i to 1 inch

in diameter ; pale brown externally, yellowish

internally; inodorous, taste sweetish and
mucilaginous, much resembling oflScinal liquo-

rice root. Properties and uses. Similar to

those of liquorice, for which it forms an ex-

cellent substitute. Preparation. ExTEACT OF
Abeus {Extractum Abri). Prepared as Ex-
tractum Glycyrrhizae.

ABSCESS. A formation of matter or pus,

resulting from inflammation, either acute or

chronic. The symptoms are pain, swelling,

heat, and redness, a conical projection on the

swelling, often with a white point at the apex.

Abscess or suppuration may come on any part

of the body. When the local inflammation
does not yield to cold lotions, applj- poultices ;

a pledget of lint dipped in cold water and kept
moist by means of oil-silk ; a slice of bread
softened with boiling water or milk, or linseed

meal, make the best poultices. Should the

pain be severe add laudanum, and additionally

rub it round the swelling. Or apply common
white paint by laying it on gently with a

brush, or else tincture of marigold or arnica

in the same manner. Chronic abscesses in the
glands in the neck are usually scrofulous, and
should be opened. Abscesses in the breast

should not be opened too early, or others are

formed. Those in the gums may be cut early,

not so if in the tonsils. After opening with
a needle or lancet-point external abscesses,

continue to poultice till the hardness disap-

pears; then dress with spermaceti ointment
spread on lint. When the abscess is of a

dangerous nature, lose no time in consulting

a medical practitioner.

Treatment for horses and cattle. Mr,
FinlayDun prescribes fomentations, poultices,

counter-irritants, the knife, cauterisation, car-

bolic-acid dressing, stimulating injections, and
the administration of sulphites and chlorate of

potash.

ABSUTTHE. [Pr.] AESINTHirM, L.

;

WoEMWOOD, E. ; WeemUTH, G. This article

is met with in commerce in the form of the
dried herb with the flowers of Artemisia
Absinthium, having a whitish-grey appearance,

a soft feel, an aromatic and unpleasant odour,

and an extremely bitter and aromatic flavour.

The plant is indigenous, and grows in thickets,

in mountainous districts, and on waste ground.
Its odour is due to its containing an essential

oil ; its bitterness is referable to absinthin,

a crystallisable principle which may be ex-

tracted from the herb by water or spirit. The
name absinthe is also given to an intoxi-

cating liqueur which is extensively drunk on
the Continent, and which unfortunately ap-

pears to be rapidly attracting consumers in

this country. The remarks on this subject by
Blyth in his admirable ' Dictionary of Hygiene'
are so pregnant with important facts that they
will be here produced verbatim et literatim.
" An analysis recently made at the Conserva-
toire des Arts shows that absinthe now con-

tains a large quantity of antimony, a poison

which cannot fail to add largely to the irritant

effects necessarily produced on the alimentary
canal and liver by constant doses of a
concentrated alcoholic liquid. And we have
recently received the results of some experi-

ments made byM. Magnan, of Paris. By means
of successive distillations he has been able to

isolate various products— (1) a blue oil; (2)
a yellowish oil ; (3) an oxygenated substance-

There was besides a yellowish residue left in

the glass. These various substances were
tried on animals ; ten grammes of the yellow

sediment given to a small dog produced
no effect ; thirty centigrammes of the blue

oil produced from eight to ten epileptiform

attacks. The oxygenated product proved,

however, the most powerful toxic agent.

Fifteen centigrammes of it, injected into the
veins of a large dog, caused the most violent

epileptic attacks, which followed in rapid

succession, and ended in death. There was an
extraordinary rise of temperature, from 39°

to 42° Centigrade, and the post mortem showed
various apoplectic centres. Dr Decaisne re-

gards the terrible evil of this almost universal

absinthe-drinking as the greatest national

calamity that has ever befallen France, and
has made an eloquent appeal to the Govern-
ment to strike at once a decisive blow at the
trade in this liqueur. Originally the only
important ingredient in its composition be-

sides alcohol was the essential oil of absinthium
or wormwood ; and though this without doubt
added something to the mischievous effects of
the liqueur, it would be impossible to trace to

it, or to the other comparatively trivial in-

gredients, the more serious of the special

results which are now observed to occur to

victims of absinthe, though the habitual

drinking even in small doses oi good absinthe

is believed by Dr Decaisne, sooner or later, to

produce disorders in the animal economy.
Now various deleterious substances are added,

the most important of these being antimony.
As at present constituted, therefore, and
especially when drunk in the disastrous ex-

cess now common in Paris, and taken, as it

frequently is, on an empty stomach, absinthe

forms a chronic poison of almost unequalled

virulence, both as an irritant to the stomach
and bowels, and also as a destroyer of the

nervous system. The effect of absinthe is to

produce a superabundant activity of the brain,

a cerebral excitement, which at first is agree-

able ; intoxication comes on rapidly ; the

head swims, and the effect produced is nearly

the same as that of poisoning by a narcotic,

which certainly does not occur with an equal

dose of brandy. With the absinthe-drinker,
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as with the opium-eater, the excitement the

spirit produces diminishes daily in Intensity.

Each day he Is obliged to augment the dose

in order to bring himself up to the right

pitch. The diseases brought on by the ex-

cessive drinking of ardent spirits are produced

with greater rapidity by the use of absinthe."

The amount of absinthe consumed in London
has during the last few years been enor-

mously on the increase. See Liqueues.
ABSINTHIN. C15H22O5. The bitter prin-

ciple ofwormwood {Artemisia absinthium). A
hard crystalline solid, having an intensely

bitter taste; slightly soluble in water, very

soluble in alcohol, less so in ether. Its physio-

logical effects resemble those of extract of

wormwood. Dose. ^ gr. to 2 gr., or more ;

in dyspepsia; as a stomachic, to promote the

appetite, &c. ; as a substitute for quinine in

intermittents; and in worms.
ABSINTHIUM. [L.] See Absinthe.
ABSOLUTE. Si/ns. Absoluttts, L. ; Ab-

SOlU, Fr. ; Undebingt, G. In chemistry,

pure, unmixed; as absolute alcohol, pure
spirit of wine, i. e. free from water.

ABSOEBED' (-sorbd'). Syn. Chilled;
Absoebe, Fr. In painting, a term among
French connoisseurs, to represent that state of

a picture in which the oil has sunk into the

canvas or ground, leaving the colours ' flat,'

and the touches indistinct. The remedy con-

sists in rubbing the surface of the picture,

previously well cleaned, with a soft sponge
dipped in a little drying oil, and after some
days varnishing it; when it should be kept in

a warm room until perfectly dry.

ABSOEB'ENT. Syn. Absoeb'ens, L. ; Ab-
SOEBANT, Fr. ; Absoebieend, Ger. Imbibing

;

that imbibes or sucks up ; variously applied in

science and art. (See below.)

Absorbent Ground. In painting, a picture-

ground prepared wholly or chiefly in distemper
or water colour, in order that the redundant
oil in the colours subsequently applied may be

immediately ' absorbed,' by which expedition

is permitted, and brilliancy imparted to them.
Absorbent Surfaces. In the arts, these are

usually rendered non-absorbent, preliminary

to their being bronzed, gilded, painted, or var-

nished, by giving them one, or more, coats of

thin size, so as to destroy their porosity ; care

being taken to allow each coat to become
thoroughly dry beforetheapjilication ofthenext
one; and also, finally, to remove any unabsorbed
excess of size from the surface, by means of a

sponge dipped in warm water. This applies to

ALABASTEE, PAPEE, WOOD, PLASTEE CASTS,

&c. ; and to WALLS and ceilings which are

not exposed to the weather, and which there is

not time to prepare with drying oil. See
Beonzing, Maps, Vaenishing, &c.

Absorption and consequent adherence in

porous moulds, as those of plaster, are usually

prevented by thoroughly saturating the pores
of the mould with melted tallow, or a mixture
of tallow and bees* wax ; or for delicate objects

or the electrotype, with white wax. The ' dry
moulds ' are either heated before the applica-

tion of these substances, or they are boiled in

them ; any portion that may finally remain
unabsorbed, being carefully removed witli

cotton-wool or a soft rag. Another method is

to wash the moulds over two or three times
with drying oil, or to boil them in it ; after

which they must be exposed to the air for

some days, to di-y and harden. Before being
used for plaster, composition, &c., the surface

of these prepared moulds require to be slightly

moistened with sweet oil.

Plaster moulds are generally prepared for

sulphur, wax, and gutta percha casts, by
simply placing them (upright) with the back
immersed in a little water, contained in any
shallow vessel, as a saucer or plate ; and let-

ting them remain there until moisture begins
to appear on the surface. The materials to be
cast, or moulded, should then be used at the
lowest possible temperature, to prevent the
formation of air-bubbles.

The adherence of wax or mixtures contain-

ing it, and of gutta percha, is best prevented
by moistening the surface of the mould
(whether of plaster, metal, or gutta percha),

immediately before use, with soft soap re-

duced to the consistence of thin cream with
water. See Casts, Moulds, Electeotype, &c.
ABSOEB'ENTS. In anatomy and physiology,

two distinct sets of small, delicate, transpa-

rent vessels, which imbibe or suck up fluid

substances, and convey them to the blood.

They are termed lacteals or lymphatics; the
former take up the chyme from the alimen-
tary canal, the latter pervade almost every
part of the body in which they absorb lymph.

Absorbents. In botany and vegetable phy-
siology, the origins of the different vessels

constituting the vascular tissue, as they are
found in the root, where they imbibe or suck
up the nutritive fluids from the soil. See
Plants and Vegetables.

Absorbents. In agriculture and chemistry,

substances which possess the power of with-
drawing moisture from the atmosphere ; as

soils, argillaceous earths, &c. Also (but less

frequently) substances which neutralise acids;

as chalk, lime, and magnesia. Absorbents differ

from ' deliquescent salts' ; the latter attract

moisture and dissolve in it; whilst the former
merely suck it into their pores, as a sponge
does water. See Absoeption.

Absorbents. Syn. Absoeben'tia, L. In
medicine and pharmacy, substances which re-

move acidity from the stomach and bowels. Of
these the principal are—magnesia, carbonate
and bicarbonate of magnesia, prepared chalk,

and the carbonates and bicarbonates of potash,

soda, and ammonia. The first four are popu-
larly called earthy absorbents ; and the others,

alkaline absorbents. See Antacids.
The following absorbent mixtures are taken

from Dr Kirby's valuable work, ' Selected

Remedies':



ABSORPTION—ACARI 11

1. Infusion of rhubarb, Ik oz. ; compound
spirit of ammonia, l^- dr.; compound infusion

of gentian to 6 oz. Two tablespoonfuls to be
taken 3 times a day.

2. Bicarbonate of potash, 1 J- dr.; syrup, 2

drs. ; compound spirit ammonia, IJ- dr.; com-
pound infusion of gentian to 6 oz. Two
tablespoonfuls to be taken 3 times a day.

3. Bicarbonate of soda, 1^ dr. ; spirits of

chloroform, 1| dr. ; infusion of calumba to 6
oz. Two tablespoonfuls to be taken 3 times

a day,

AESORP'TION. [Eng.,Fr.] Sy». Absoep'tio,
L, ; EiNSAUGUNG, Ger. The act or the power
of absorbing, in various applications. (See

below.)

Absorption. In agriculture, the power pos-

sessed by soils of absorbing moisture from tiie

atmosphere. The more a soil is divided by
labour and vegetation, the greater is its absor-

bent power, and, consequently, its fertility.

Indeed, the latter chiefly dejiends on its

capacity for imbibing moisture, and may be

illustrated by reference to recent and disin-

tegrated lava. (Leslie.) The finely divided

state, most penetrable by the delicate fibres of

plants, appears to derive its superior power of

acting on atmospheric vapour from the aug-

mentation of its surface and the multiplication

of its points of contact. (Ure.) This method
of increasing the fertility of a soil is well known
to scientific farmers, and seldom neglected by
them. (Loudon.) That soil must be regarded
as the most fertile which possesses this power
in the greatest degree. Garden-mould has the

highest absorbent power of any mineral sub-

stance. (Leslie.)

Process of ascertaining t\\e absoebent powee
OF SOILS, and other substances. Thoroughly
dry the article by the suitable application of a

heat not exceeding 212° Fahr., continued for

several hours, and transfer it, while still

warm, into a clean dry phial furnished with a

perfectly tight ground-glass stopper. When
cold, quickly and cautiously introduce it, along

with a delicate hygrometer, into a large wide-

mouthed glass bottle, the atmosphere of which
has been previously rendered as damp as

possible, by suspending a piece of moistened
rag or filtering paper in it. It must now
be kept closed for some hours, when the

hygrometer will indicate the degree of dry-

ness of the enclosed air, and, consequently,

the absorbent power of the substance ex-

amined.
Obs. Experiments of this nature are only

relatively correct, and must be performed under
exactly similar circumstances, to furnish re-

liable comparative results. The whole process,

in each case, must be as similar as careful

manipulation can possibly make them. With
this reserve, they will be found invaluable to

the agriculturist.

Absorption. In cTiemistry the passage of

gases and vapours into liquid and solid sub-

stances. Thus, water absorbs the oxygen of

the air, lime absorbs water, charcoal absorbs
ammoniacal and other gases.

Absorption. In medicine and toxicology, see

Medicines and Poisons.
Absorption. In perfumery, see Enflett-

'eage.

Absorption. In physics, see Heat, Light,
Refrtgeeation, &c.

Absorption. In physiology (animal and
vegetable), the function of sucking, or taking
up, of appropriate substances, by the ' ab-

sorbent vessels.' It is one of the chief vital

functions, the primary object of which is to

convey to the circulatory organs the proper
supply of the materials necessary for the

support and growth of the body ; and sub-

sequently, to remove and convey to these

organs its effete and useless portions, in

order to their ultimate elimination from the

system.

Absorption. In surgery, the natural process

by which tumours and their contents, morbid
growths, and, sometimes, even beiilthy glands,

&c., are gradually taken up and disappear, by
the action of the ' absorbents.'

Absorption (of Surfaces, Moulds, &c.). See
Absorbent Sitefaces.

ABSTEEG'ENTS. Syn. Abstergen'tia, L.
In medicine and pharmacy, substances which
cleanse or clear away foulness from the surface

of the body or sores ; as soap, lotions, &c.

See Detergent, which has a nearly similar

meaning, and is in more general use.

AC'AEI (-ri). [L. ; prim. Gr.] Syn. Acar'i-
dans ; Acar'ides (dez) ; AcARlD'l^ffi (-e-e).

In entomology, a division of arachnidans,

including the mite and tick. All the species

are either microscopic or extremely minute,
and possess such tenacity of life as to resist

for some time the action of boiling water,

and to live with comparative impunity in

alcohol. Leuwenhoek had one that lived eleven

weeks glued on its back to the point of a

needle, without food. The following are well

known

—

acarus AUTTTMNA'iis, the harvest-

bug or toheal-worm ; A. domes'ticus, the

domestic tick ; A. dysente'eIjE, the dysentery-

tick ; A. FARi'N^ffi, the meal mite (fig. a); A.

Ei"ciNiJS (ric-), the dog tick; A. sac'chaei,

the sugar-mite (fig. 5) ; A. Si"eo, the cheese-

mite (fig. c) ; A. SCABIe'i, the itch-insect

(fig. d).

The irritation of the skin, caused by these

vermin, may be relieved by a -lotion of equal

parts of sal volatile and water ; and they may
be destroyed by tobacco water, or a lotion or

ointment of stavesacre. See Itch, Mange,
Paeasites, Pediculi, Scab, &c.

Acarus Farinse, or meal-mite (fig. a). This

insect is found only in damaged flour, and is

more frequently met with in the flour of the

leguminoscB (beans, peas) than in that of the
graminece (wheat, rye, oat).

Now and then a single acarus may occa-

sionally be found in good flour, but even one
should be regarded with suspicion, and the
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flour should afterwards be frequently examined
to see if they are increasing.

fl W

Mag. 250 diams.

Acarus Sacchari, or sugar-mite (fig. 5).

Mag. 260 diams.

Most of the brown sugars of commerce are in-

fested by this pest, which is of a size suffi-

ciently large to be visible to the naked eye.

The following method of proceeding will lead

to its detection

:

Dissolve 2 or 3 teaspoonfuls of sugar in a

large wineglass of tepid water, and let the
solution remain for an hour or so, at the ex-

piration of which time the acari may be
found, some on the surface of the liquid, some

attaching themselves to the sides of the glass,

and some at the bottom, mixed up with the
copious and dark sediment, made up of frag-

ments of cane, woody fibre, grit, dirt, and
starch granules, which usually subside on dis-

solving even a small quantity of sugar in hot
water. When first hatched this acarus is

hardly visible.

Acari of all sizes—that is, in all stages of
growth— may be met with in most samples of
sugar.

Dr Hassall, in seventy-two samples of sugar
which he examined, found sixty-nine contain-

ing them.

Acarus Siro, the cheese-mite (fig. c). The dry

Fia. c.

and powdery parts of decayed cheese, which by
careful watching may very frequently be seen

in movement, consist almost wholly of this

insect and their eggs in different stages of de-

velopment. The cheese-mite can hardly be
seen without the aid of the microscope. They
are very tenacious of life, even when kept
without food. Mr Blyth says that under
these circumstances " it is no uncommon sight

to see them killing and devouring each other

;

and that cheese is rapidly destroyed by them ;

they crumble it into minute pieces, and emit a

liquid substance which causes the decayed
parts to spread speedily." They may be de-

stroyed by being exposed to a strong heat, or

by putting the cheese for a short time in

whisky.

Acarus Scabiei, the itch-insect (fig. d). The

Fig. d.

parasitic character of the disease known as the

itch was first demonstrated by Dr. Bononio,who
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on turning out the contents of one of the

little bladders that show tliemselves between
the fingers of those affected with the com-
plaint, and placing the fluid under the micro-

scope, discovered a minute animal, very

nimble in its movements, covered with short

hairs, having a short head, a pair of strong

mandibles or cutting-jaws, and eight legs,

terminating in remarkable appendages, each

provided with a sucker and set39.

It has no eyes ; but when disturbed it

quickly draws in its head and feet, and then

somewhat resembles the tortoise in appear-

ance, its march being precisely the same. It

usually lays sixteen eggs, which are carefully

deposited in furrows under the skin, and
ranged in pairs ; these are hatched in about
ten days.

* To find the itch-insect," says Mr, Jabez

Hogg, " the operator must carefully examine
the parts surrounding each pustule ; he will

then see a red line or spot communicating
with it J this part, and not the pustule, must
be probed with a fine- pointed instrument. The
operator must not be disappointed by repeated

failures."

ACCIDENT'AL COLOURS. See Colotjes
(Complementary).
ACCIDENTS. Blade eye. Bathe the eye

frequently with a soft piece of linen rag
dipped in a lotion composed of one part of

tincture of arnica and seven parts of water.

BuTTis and Scalds. Refer to Buens and
Scalds.

Charcoal, combustion of, poisoning by.

Refer to Caebonic Anhydride.
Choking, or suffocation from substances

sticking in the throat. Refer to Choking.
Cut Finger. Refer to CuTS.
Precautions against Fires. Refer to FlRES.

Precautions against Lightning. To take

refuge under a tree during a thunderstorm
accompanied by lightning is to expose oneself

to a double danger—firstly, because by keeping

the clothes dry these are prevented becoming
the non-conductors they would be if damp

;

and secondly, because the tree, serving as a

point of attraction for the lightning, conducts

it to the ground, and in doing so frequently

rends the trunks or branches, and kills any
person or animal who happens to be close to,

or in contact with, it at the time.

Never, therefore, if overtaken by a storm of

thunder and lightning fly to the dangerous

cover of a tree, pillar, hay-rick, wall, or

hedge, but seek shelter in the nearest dwell-

ing ; or if this is not at hand, get to a part

of the road or field where there is no object

to attract the lightning, and there remain till

the storm has expended itself. Also avoid par-

ticularly the proximity of iron gates, pali-

sades, bronze statues, bell wires, iron railings,

and such like. When in the house, do not sit

or stand near the windows, doors, or walls,

but place yourself in the middle of the room,

unless there should be a lamp or chandeher

hanging from the ceiling. Franklin recom-
mends persons to keep away from the neigh-

bourhood of fireplaces.

Treatment of persons strucJc by lightning.

In case of any person being struck by light-

ning, immediately strip the body and throw
bucketsful of cold water over it for ten or

fifteen minutes; continued frictions and in-

halations of the lungs must also be employed,
and electricity should be tried if it be possible.

Accidents by Poison. The means to be
adopted in cases where poison is taken, if the

poison be known, are embodied in the anti-

dotes, which will be found given in this volume
under the respective poisons.

Under all circumstances, however, medical
aid should be sought as expeditiously as pos-

sible, since many of the antidotes themselves

being of a dangerous, if not poisonous, cha-

racter, should only be administered under
medical supervision. Pending the arrival of

the doctor, no time should be lost in giving

an emetic, consisting of a teaspoonful of flour

of mustard in half a pint of warm water, sup-

plemented by copious draughts of warm water,

and tickling the throat with the finger if

necessary.

Fish poisoning. It is a not unfrequent

occurrence to find fish when eaten giving rise

to a species of poisoning of a more or less vio-

lent form, such as a sense of weight at the

stomach, accompanied with nausea, vertigo,

headache, heat about the head and eyes, pains

in the stomach, thirst, and often an eruption

of the skin resembling nettle-rash. These
symptoms may be sometimes due to the nature

of the fish itself; sometimes to its being in a

state unfit to be taken as food, as, for instance,

when it is in a stale or decomposing condition ;

and occasionally to the peculiarity of constitu-

tion of those who partake of it, even if in a

perfectly fresh condition. Whenever any of

the symptoms above described follow from
eating fish, an emetic of mustard- and water (a

teaspoonful of mustard in half a pint of water)

should be administered. If subsequently a

rash should appear, it would be well to take a

dose of brisk purgative medicine, and, if neces-

sary, a few doses of carbonate of soda 3 or 4
times during the day.

Poisonous Mushrooms. The same treatment

should be followed as for fish. With some
people the edible mushroom acts as a poison.

Sinks. See that these be securely trapped,

and in the event of any unpleasant smell from
them, pour down some disinfectant, such as

chloride of lime, carbolic acid, or Condy's

fluid. The foul emanations from a sink ought

to be regarded as of a most dangerous and
pestilential nature.

Accidents to Children. Many, if not most,

of the casualties to which children are exposed

are given above, together with the best course

to be pursued in the event of their being over-

taken by any of them. There are, however, a

few forms of disaster which seem more espe-
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cially peculiar to cliildren. Of these we may
select—

Swallowing a piece of broken glass. In
this case avoid giving purgatives, but give

solid farinaceous food, so as to envelope the

glass and enable it to pass through the bowels
without causing injury by coming in contact

with them.
Swallowing a coin. Give a dose or two of

castor oil, and examine the stools until the

coin is perceived.

A small coin sticJcing in the loindpipe.

Seize the child by the legs, letting his head
hang downwards, then administer several

brisk blows on the back with the palm of the

hand, when very frequently the coin will be

coughed out of the mouth and on to the floor.

If this plan do not succeed, send immediately
for medical aid.

ACCLI'MATE, or ACCLI'MATISE. In botany
and zoology, to inure a plant or animal to a

climate to which it is not indigenous. When
so inured it is said to be acclimated. In
medicine, to habituate the body to a foreign

climate, so that it may not be peculiarly liable

to its endemic diseases ; or to become so ha-

bituated. Thus, a person who has resided

several years at New Orleans without an attack

of yellow fever, or having had an attack has

satisfactorily recovered, is said to be accli'ma-
TISED.

ACCOM'PANIMENTS. In cooTcery and
houseJceeping, see Trimmings.
ACCUMULA'TION. [Eng., Fr.] Syn. ACCF-

MULA'tio, L. In medicine, a term applied

when the effects of the first dose of any sub-

stance still continue when the second is ad-

ministered (accumulation of action) ; or when
several doses of insoluble substances remain
inactive in the system until their energy is

developed by chemical influence (accumulation
of doses). See Medicines, Poisons, &o.

ACEPH'ALANS. Syn. Aceph'ala, Cuv. In
malacology, a class of aquatic mollusca, having
no apparent head, but a mouth between the

folds of their mantle. Several of them, as the

oyster, cockle, mussel, scallop, &c., are con-

sumed for food.

ACERBITY. Syn. Aceeb'itas, L. ; Acee-
BITE, Pr. ; HEEBiaKEiT, Ger. In chemistry,

&c., sourness, with bitterness and astringency,

or harshness. See Cidee, Feuit, Wine,

ACERBO'S ANTI - RHEUMATIC AND
ANTI-CATARRH OIL. Por various horse
diseases. Gum euphoi-bium, 10 parts ; abso-

lute alcohol, 10 parts ; olive oil, 80 parts.

Digest in a warm-water bath for 24 hours,

then boil until all the spirit has evaporated,
and, when cold, strain through cotton.

(Hager.)

ACER'IDES. Plasters that do not contain
wax.
ACES'CENT. Syns. Aces'cens, L. ; Aces-

cent, AiGEELET, Pr. ; Sauklich, Ger. In
chemistry, &c., growing sourj slightly tart or

acid; having a tendency to sourness, or to
run into the acetic fermentation, as wine,
beer, malt-ivort, &c. Hence, aces'cence or
ACEs'CENCy (acescen'tia, L. ; acescense, aig-
reur, Pr. ; sdurlichkeit, Ger.), the tendency to

become slightly acid, or the quality of being
so. See AcETiEiCATlON, Mait-liquoes,Wine,
WOET, &C.

ACETA"RIOUS (-tare'-e-iis). Used for
salads (as plants) ; relating to salads (which
see).

ACETATE (as'-). Syn. Ace'tas, L. ; Ace-
tate, Pr. ; EssiGSAUEE SALZB, Ger. In
chemistry, a salt consisting of C2H3O2 (some-
times called the acid-radical of the acetates)

with hydrogen, a metal, or a compound basic

radical ; e.g.,

Hydrogen acetate (acetic acid) HC2H3O2
Potassium acetate .... KC2H3O2
Lead (plumbic) acetate . . . Pb(C2H302)2
Ammonium acetate .... NH4C2ti302
Salts of acetic acid (HC2H3O2) with the

alkaloids are likewise termed acetates ; e.g..

Morphia acetate . C27H19NO3 . C2H4O2
Prep. That of the commercial acetates, and

of many others, is noticed under the respective

metals. In general, they may all be formed
by direct solution of the carbonate, hydrate
or oxide of the metal whose acetate it is de-
sired to form, in dilute acetic acid ; or from a
solution of an acetate and of another salt of

the metal, by double decomposition. In either

case, the resulting solution must be carefully

evaporated by a gentle heat, and, where pos-

sible, crystallised.

Prop., Sfo. All the neutral acetates, except

those of molybdenum and tungsten, are more
or less soluble in water, several so much so as to

be uncrystallizable ; many dissolve in alcohol;

they suffer decomposition at a dull red heat,

and by distillation, at that temperature, yield

acetone and water, or acetone and acetic acid,

and leave a carbonaceous residuum ; at a full

red-heat, those of potassium, sodium, barium,

strontium, calcium, and magnesium, are con-

verted into carbonates, whilst the other me-
tallic acetates leave behind the pure metal, or

its oxide. The aqueous solutions of the alkaline

acetates soon turn mouldy and suffer decom-
position. No more of them should, there-

fore, be dissolved at once than is required for

immediate use.

Char., tests, Sfc. The acetates are known
—1. By evolving fumes of acetic acid, recog-

nisable by its peculiar and characteristic odour,

on the addition of strong sulphuric acid:—2.

By evolving the vapour of acetic ether (known
by its peculiar and agreeable odour) when
heated with a mixture of about equal parts of

concentrated sulphuric acid and alcohol.

AC'ETATED (as'-). In chemistry and phar-

macy, combined or impregnated with acetic

acid or vinegar.

ACE'TIC. Syn. Ace'ticus, L. ; Acetiqde,
Pr. Of or relating to vinegar ; made with

acetic acid, as perfumes, &c. (See below.)
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ACETIC ACID. HC2H3O2. Syn. Pyeo-
lia'NEOTTS ACID (pure); AOID 03? VXNEaAE j

AolDtTM ACE'tICTJM, L. ; ACIDE ACETIQUE,
Fr. ; AciDO ACETICO, It.; EssiGSAUEE, Ger.

;

AzYNzuuE, Dut. ; EiSEL, Sax. Wlien free from
water it crystallises on cooling, and is dis-

tinguished as

—

Acetic hydeatb, Hy'drated
ACETIC ACID, MoNOHY'dEATED A. A., Gla'cIAL
A. A., MoNOHYDEATED A. A., Ace'tUM OLA-
cia'le, Acidum ace'tictjm g., L., &c. The
sour principle of vinegar.

Var. Commercial acetic acid is found under
the form of the pure acid of the chemist and
pharmaceutist (glacial and dilute), and of

vinegar, of which there are several varieties,

which are noticed under their respective

heads.

Sources. Fermented liquors; the vinegars

of commerce; alcoholic liquors; wood, from
which it is obtained, as pyroligaeous acid, by
distillation ; the commercial acetates of soda,

potassa, lime, lead, copper, &c. The pure

acetic acid of the chemist and of commerce
is almost wholly obtained from the acetates,

either by the action of a strong acid, which
seizes on the base, setting the acid free ; or,

by dry distillation, in which the high degree

of heat employed separates the acetic acid

from the basie in the form of vapour. It is

also obtained by the oxidation of alcohol.

Prep. The following are the principal pro-

cesses at present adopted to obtain pure acetic

acid :

—

1. From the Acetates in the moist way :

—

a. From acetate oe soda:—
1. Commercial acetate of soda (i. e., the

'pure acetate ' of the pyroligneous acid

works), in crystals, is put into the body of

a stout copper still, and a deep cavity being

made in the centre of the mass, about 35^ of

sulphuric acid of a sp. gr. of not less than

VS4i is poured in ; the walls of the cavity are

then thrown in upon the acid, and the whole
briskly agitated, tor a very short time, with a

large wooden spatula ; the head of the still is

next luted on, and the distillation conducted

at a gentle heat, the receiver being changed
>is soon as the distillate begins to acquire a

slight empyreumatic odour. The product,

when the process is well managed, is an almost

colourless acid of the sp. gr. of fully 1'05, con-

taining about 40^ of glacial acid, or between

34J and 35^ of anhydrous acid. Any trace of

colour or empyreuma is removed by agitation

with some well-washed and recently ignited

vegetable charcoal, or with a very small quan-
tity of recently ignited purified animal char-

coal, and subsequently passing it through a

prepared calico bag-filter; or by allowing it

to stand, for about a fortnight, in barrels

containing some beech-wood chips; after

which it is ready for sale, either as the ordi-

nary acetic acid or pure pyroligneous acid

of commerce, or (on dilution, &c.) as vine-

gar.

2. The acid of sp. gr. 1'05 (obtained as

above) is distilled with fused chloride of cal-

cium, the distillate being run into a refrigera-

tor ; the crystals that form are drained at a
temperature below 40° or 45° Fahr., and after

removal to a warmer temperature, where they
liquefy, and agitation with a little peroxide of
lead, are submitted to a second distillation, as

before; and this is repeated until the whole
of the acid crystallises at 51° Fahr. The
product is the glacial acetic acid of com-
merce.

Obs. The above are the processes usually
adopted, on the large scale, in this country.

3. (M. MoUerat's process—without distilla-

tion.) Pure commercial acetate of soda, in

coarse powder, is placed in a hard glazed
stoneware or glass pan or receiver set in a
cool situation, and 35^ or 36-^ of concentrated
sulphuric acid, of the sp. gr. 1'843, added, in

such a manner that the acid may flow under
the powder, and little heat be generated by
the operation ; the whole is then allowed to

remain in contact (covered) for some hours,

when crystalline grains of sulphate of soda

are found covering the bottom and sides of

the vessel, and hydrated acetic acid, partly

liquid and partly in crystals, the upper portion.

The temperature being now slightly raised to

a point just sufficient to cause the liquefaction

of the crystals of acetic acid (i. e., to from 62°

to 65° Fahr.), the fluid is poured off, and a

very small quantity of pure acetate of lime
added to it gradually, until it ceases to yield

any trace of free sulphuric acid on evapora-

tion. After sufficient repose it is carefully

decanted for use. An excellent commercial
strong acetic acid is thus obtained, without
distillation, owing to the insolubility of sul-

phate of soda in acetic acid ; and from which
glacial acid may be procured by refrigeration.

If, however, the process be badly managed, or

the proportions of the ingredients be not care-

fully observed, the product will be contami-
nated with either a little sulphuric acid or

saline matter. It is also important to the
success of this process that it be performed
in a cool apartment, and in well-cooled vessels.

Perfectly pure acetic acid may easily be ob-

tained % rectification from this acid. The
above plan of superseding a troublesome dis-

tillation is one of the greatest improvements
yet introduced into the manufacture of acetic

acid.

4. (Liebig's process.) Pure acetate of soda,

thoroughly dried and finely powdered, 3 parts,

is placed in a capacious retort, and pure con-

centrated sulphuric acid, 9'7 parts, poured
over it through the tubulature. One eighth

of the acetic acid passes over by the heat de-

veloped by the reaction of the ingredients.

The heat of a sand bath is next applied and
continued until the contents of the retort

become quite liquid. The distillate, carefully

rectified, yields two parts of pure acid, con-

taining only 20 per cent, of water. On ex-

posing the latter portion which comes over in
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a closed vessel to a temperature below 40°

Fahr., crystals of hydrated acetic acid are

deposited. The weaker, or liquid portion,

being poured off, the crystals are again melted

and re-crystallised by cooling. The crystals of

the last operation, separated from tbe liquid,

and carefully drained in a cool and closed

vessel, are perfectly pure hydrated acetic

acid.

Ohs. The above is an excellent process for

obtaining a chemically pure acid. The excess

of sulphuric acid left from the process may
be recovered by distillation ; or the whole re-

siduum may be employed in a second distilla-

tion with fresh acetate.

Although a retort is recommended by
Liebig for the distillation, and is usuallj'

adopted, on the small scale, for the purpose, a

(C.) A Liebi^'s Condenser.
(The other reference letters are self-explanatory.)

flask closed by a cork perforated by two tubes,

as exhibited by the engr., will be found more
convenient and safe; as the product is then
less likely to be contaminated by the ' spirting'

of the ingredients over the brim of the vessel.

The heat of a diffused gas-flame may also be
often advantageously substituted for a sand
bath.

h. From acetate of potash :

—

1. Acetate of potash (fused and powdered)
is placed in a still, or other suitable vessel, and
50^ of the strongest sulphuric acid (' oil of
vitriol ' of fully 1-84 sp. gr.) being added, the
mixture is distilled to dryness, as before. The
product is 50 to 51^ of the weight of the ace-

tate employed, with a sp. gr. of about 1-0735 to

1'074, containing about 66^ of anhydrous acetic

acid, or nearly 80^ of ordinary glacial acid.

By rectification from a little dried acetate of
lead a perfectly pure acid of almost any
strength may be obtained. The ingredients
are nearly in equiv. proportions.

c. From acetate of lead :

—

1. (Ure.) Take of dried acetate of lead, 4
parts; strongest oil of vitriol, 1 part. Distil

slowly to dryness. Nearly equal to the
last.

2. (Liebig.) Acetate of lead, 3 parts ; sul-

phuric acid, 8 parts ; as before.

3. (Dollfuss' Concentrated Acetic Acid.)

Take of dried acetate of lead, 12 oz. ; sulphu-
ric acid, 6 oz. ; distil 7 ounces.

d. From acetate of lime :

—

1. (Christl.) Eaw acetate or pyrolignate
of lime (prepared by Volckel's process), 100
parts, is mixed with hydrochloric acid (20°
Baume, or sp. gr. 1-1515), 120 parts; and
after 12 hours, distilled in a copper vessel,

with a gradually applied beat. The product
is 100 parts or lbs. of acetic acid of 8° Baume
(sp. gr. 1-0556), containing about 47^ of hy-
drated acid, only slightly coloured and empy-
reumatic, fit for various manufacturing pur-
poses. The advantage of this process is the
low price of hydrochloric acid, and the pro-
duct not being contaminated with sulphuric
or sulphurous acid.

Ohs. It will be found that pyrolignate of
lime generally contains 60^ to 70^ of neutral
acetate; but should it contain either more
or less, a proportionate quantity must be em-'
ployed. When the proper proportions are
used the distillate gives only a scarcely per-
ceptible turbid cloud when tested with nitrate
of silver. If the hydrochloric acid used has
the sp. gr. 1*16, a less quantity being em-
ployed, the product will have the sp. gr. of
1-058 to 1-061, and will then contain from 48
to 51^ of the monoliydrate, or 41 or 42^ of
anhydrous acetic acid. The resin sometimes
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found floating on the mixed ingredients should

be carefully removed, by skimming, before

distillation.

As acid of the above strength is rarely re-

quired, and as the distillation is more easily

conducted when the ingredients are less con-

centrated, a little water may be conveniently

added either before or towards the end of the

distillation. Hence the following proportions

have been recommended :

—

2. (Volckel.) Acetate of lime (as last), 100
parts J hydrochloric acid (sp. gr. 1"16), 90 to

95 parts ; water, 25 parts ; mix, and proceed

as before. Prod. 96 to 98 parts of an excel-

lent acid, well adapted to trading purposes,

having a sp. gr. about I'OSO, and containing
nearly 40^ of hydrated acetic acid. It has

been correctly remarked, that the acetic acid

produced with hydrochloric acid is always of

better quality than that produced with sul-

pburic acid ; being not only less coloured, but
also entirely free from sulphurous acid. The
distillation uniformly proceeds with ease and
regularity, and the whole of the acetic acid

passes over between 212° and 248° Fahr. ; by
which the danger of contamination with other

products, resulting from a high degree of heat,

is obviated.

3. An Acetic acid sufficiently strong and
pure for many ordinary purposes may be ob-

tained without distillation, by pouring strong
sulphuric acid, 60 parts, diluted with water,

5 parts, on well-dried acetate of lime, 100
parts; digesting, with occasional agitation in

a close vessel, decanting the clear liquid, and
straining the remainder.

A, Furnace.
B B B B, Glass receivers.

C, Stoneware reloit.

I), Bottle containing vinegar.

£ £ E E, Basins containing water.
FFFF, Supports for basins.

G, Welter safety-tube.

H, Supply-pipe of cold water.

1 1 1 1, Cocks to supply water to the basins.

J, Water main.
i. Adopter connecting retort and globes.

II. From the Acetates by dry distillation

with a sulphate :
—

a. From ACETATE OF LEAD :

—

1. Acetate of lead (dried), 5 parts; and
sulphate of iron (gently calcined), 2 parts;

are separately powdered; and after thorough
mixture, carefully distilled, by the heat of a

sand bath, into a well-cooled receiver. An
economical process for a strong acid, under
certain circumstances; but one now seldom
adopted.

2. (Bardollier'sStrong Acetous acid.) Dried
acetate of lead, 10 oz. ; calcined gi-een vitriol,

12 oz. ; as the last.

b. From the acetates of COPPEE:—By
substituting acetate or diacetate of copper, in

equiv. proportions, or better with excess of

the sulphate. Seldom used.

c. From acetate of potash, as the last.

III. From the Acetates per se :—
a. From acetate of coppee:—Aeoma-

Tic v.f; Spirit of VEEDioEisf; Spieitus
VEN'EEISf, L.; ESPEIT DE VENTTS, Fr. ; Aci-
DTTM ace'tictjm. Ph. L. 1787.) Process.

Carefully dry crystallised verdigris (diace-

tate of copper) by a very gentle heat, and
introduce it into a large stoneware retort

(see engr.), the bottom of which has been
previously coated with a mixture of clay and
horse-dung, to render it more capable of stand-

VOL. I.

ing the fire. Next place it in a suitable fur-

nace, and connect it, by an adapter, with 3 or

4 double tubulated globes, the last of which
must be furnished with a verti-cal tubulalure,

to which a double Welter's safety-tube should

be adapted ; the other end being immersed in

a basin half-filled with distilled vinegar or

water, while the funnel portion communicates
with the atmosphere. Then place each globe
in a basin of water, kept cool by a stream
constantly passing through it ; and cover the

upper portion with cloths kept continually

wet with cold water. After 15 or 20 hours,

fire may be applied, and must be so regulated

that the drops follow each other with con-

siderable rapidity from the end of the adapter,

whilst the bubbles of air cause no inconveni-

ence at the other end of the apparatus. If

otherwise, the fire must be damped a little.

The operation should be continued, and the

fire gradually increased, until vapour ceases

to come over, known by the globes gradually
cooling, notwithstanding the heat of the fur-

nace. The operation being concluded, the

whole may be allowed to cool, and the acid

collected preparatory to rectification. This
may be effected in a similarly arranged appa-
ratus, except that it must be wholly of glass

;

and the retort should not be much more than
half-filled. The operation must now be very

V,'c
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carefully conducted, and discontinued before
barely the whole of the acid has distilled over;

as the last portion is apt to injure the flavour

and colour of the rest. The first portions

which come over are very weak, and should be
kept separate, until the sp. gr. reaches to

about 'i'372, when the receiver should be
changed, and the product collected in separate

portions, as noticed below,

Ohs. Good diacetate of copper yields, by
careful management, at a temperature of 400°

to 560° Pahr., fully one luilf its weight of a

greenish-coloured acid, of the sp. gr. of about
1"061, containing above 50^ of hydrated acetic

acid, or 43^ of anhydrous acid. 20 lbs. of the
ordinary acetate yields 9J lbs. of this rough
acid, leaving a residuum of about 6^ lbs. of

metallic copper mixed with a little charcoal, in

the retort ; the remainder (nearly xjiths of the
acid in the acetate) being decomposed by the
heat, and lost. This 9f lbs. of crude acid yields

by rectification, and dividing the products, ^ lb.

of acid of the sp. gr. 1-023 ; 3 lbs. of the sp.

gr. 1-042; and 6 lbs. of the sp.gr. 1-065; ex-

clusive of a little acetone which comes over

with it. In the first distillation, the strongest

acid is found in the third receiver, and the

weakest in the first. The acid obtained in

this way is always accompanied with a little

fragrant pyro-acetic spirit ; which renders it

preferable for aromatic vinegar and perfumery.
It dissolves camphor, resins, and essential oils

with facility. This is one of the oldest me-
thods of obtaining glacial acetic acid, and the

product is still preferred for some purposes.

It isthcEADiCAL VINEGAR of the alchemists,

and it is that which is preferred by the per-

fumers. Well-dried acetate of lead, or of iron,

as well as several other acetates, may be sub-

stituted for acetate of copper in the above
process ; but are less economical and conve-

nient. In all cases, great care must be
taken to avoid over-firing, as thereby the

quantity obtained is lessened, and the quality

injured. The residuum of the distillation

is pyrophoric and frequently inflames spon-

taneously, on exposure to the air. Due
caution must be therefore observed regard-

ing it.

IV. From Wood, by dry distillation. See
PxEOLiGNEOUS AciD. The preparation of the

purified acid, by converting it into an acetate,

and subsequent distillation with a strong acid,

is noticed above.

V. From Alcohol. (AicOHOi vinegar, Ger-
man ACETIC ACID.) In a bell-glass, or an
oblong glass case, perforated shelves are ar-

ranged, a few inches apart, one above another,

on which are placed a number of small flat

dishes of porcelain, earthenware, or wood.
These dishes are filled with spirit of wine or

dilute alcohol ; and over each is suspended a

watch-glass or capsule containing a portion of

platinum-black ; the whole being arranged so

that the platinum-black and the surface of
the alcohol are not more than 1^ to 2 inches

apart. Strips of porous paper are next so hung
in the case, that their bottom edges are im-
mersed in the spirit, to promote evaporation ;

and lastly, the apparatus, loosely covered, is

set in a light place at a temperature of from

70° to 90° Fahr.—the sunshine, when conve-

nient. In a short time the temper-ature of the

platinum rises, and the formation of acetic

acid begins ; and the condensed vapour trickles

down the sides of the glass and collects at the

bottom of the case, whence it is removed once
or twice a day. (See engr.) The product of

a case of twelve cubic feet content, with 7 or 8
oz. of platinum-powder, is capable of produc-

ing daily, if well managed, nearly 1-31 lb. of

hydrated acetic acid from 1 lb. of absolute

alcohol; 25 lbs. of platinum-powder and 300
lbs. of alcohol will, in like manner, furnish a

daily supply of nearly 350 lbs. of pure acid,

and of other strengths in proportion. Theo-

retically, the product should be 130 parts of

the hydrated acid for every 100 parts of alcohol

consumed ; but this is never quite obtained in

practice, owing to a small portion of the al-

cohol mixing with the newly formed acid,

and escaping decomposition ; and from
another small portion of both the alcohol,

and of the newly formed aldehyd, being

carried off by the air that permeates the

apparatus. The platinum-powder does not

waste, and the most inferior spirit may gene-

rally be employed.
Rationale. In this process, the alcohol (as

in other cases of acetification) is first con-

verted into aldehyd ; and this, as rapidly as

formed, absorbs oxygen and passes into hy-

drated acetic acid. The simultaneous forma-

tion of aldehyd during the oxygenation of
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that already formed, may be detected by its

odour.

Obs. During the mutual action of the plati-

num-black and the vapour of alcohol, the

temperature increases, and continues to do so

until all the oxygen contained in the air en-

closed in the case is consumed, when the ace-

tification stops. On opening the case for a

short time, to admit of a fresh supply of air,

the operation recommences, thus showing its

dependence on the oxygen of the atmosphere.
For this transmut.itiou, 100 grains of alcohol

I'equire 71 grains (equal to 200 cubic inches) of

oxygen, or about 1000 cubic inches of atmo-
spheric air. To render the process continuous
and rapid, a fresh supply of air must, there-

foi^, be constantly provided. This may be

effected by either having a loosely covered

opening at the top of the case, and several

much smaller ones near its lower part; or

(and preferably) by means of two small glass

tubes passing through the lid or cover, one
of which terminates just below the point

of insertion, whilst the other divides into

branches which reach to within a short dis-

tance from the bottom, as shown in the en-

graving. In this way a very slow current

of fresh air will always be kept up in the

apparatus.

In practice, we find, that by loosely spread-

ing the platinum-black on pieces of platinum-
gauze, and supporting these on small tripods

or bars of glass or porcelain (or even wood),
the watch-glasses and their troublesome sus-

pension may be dispensed with ; as also may be

the strip of porous paper, provided a tempera-
ture of not less than 90° Fahr. be maintained
in the case or acetifier, which may easily be
done by the application of artificial heat in

the absence of sunshine. On the large scale,

a case of wood with a glass roof, or even a

well-seasoned cask or vat may be employed,
in which case the temperature of the appa-

ratus must be kept up either by means of

steam-pipes or flues, or by the supply of warm
air. On the small scale, a hand bell-glass placed

on a dish, with a single watch-glass or piece

of platinum-gauze, and a single capsule con-

taining alcohol, may be used, provided the

bell-glass be supported on three very small

wedges, to admit of a supply of air. A mo-
dification of this is

sometimes employed, in

which the alcohol is

supplied, in drops, to

the platinum-black, by
means of a long, tu-

bular funnel passing

through the mouth of

the bell-glass, and hav-

ing its lower extremity
drawn to a very fine

point, as shown in the

engr. To ensure success,

the platinum-black should be either fresh-pre-

pared, or recently washed and very gently

heated, before placing it in the acetifier.

Spongy phitinum, though ordered by many
chemical compilers, does not answer well for

this process.

By tlie above elegant and economical pro-

cess, perfectly pure acetic acid of considerable

strength may be produced from even impure
alcohol; but it is impossible in this way to

obtain a concentrated acid without a subse-

quent operation, because the action of plati-

num-black on absolute alcohol, or even on
strong alcohol, is so violent that the platinum
soon begins to glow, and inflammation ensues.

Unfortunately the revenue laws of this coun-
try, until lately, stood in the way of the adop-
tion of this beautiful process, unless duty-paid
alcohol or methylated spirit be employed ; but
there is no statute that prevents an individual

employing pure spirit, of any strength, on the

small scale, for private consumption. In Ger-
many, and in the United States of America,

vinegar is manufactured on this plan, and from
the low price of crude alcohol there, it will no
doubt prove ultimately to be the cheapest

source of both pure acetic acid and culinary

vinegars.

VI. Miscellaneous Formulce

:

—
1. An excellent acetic acid, of considerable

strength, may be made by soaking fresh-burnt

and perfectly dry charcoal in common vinegar,

and thea subjecting it to distillation. The
water comes over first, and on increasing the

heat, the acid follows. Vinegar-bottoms and
waste vinegar may be used.

2. By exposing vinegar, or dilute acetic

acid, to the air in very cold weather, or

to freezing mixtures, the water separates

in the form of ice, and the strong acetic

acid may be obtained by draining it into

suitable glass vessels, observing to do so

at a temperature sufficiently low to keep the

water solid. Said to answer well in cold

climates.

3. Acetic acid containing 20^ of water may
be deprived of a good deal of its superfluous

water by standing over dry sulphate of soda.

(Liebig.) It may then be used either with or

without distillation.

4. Acetic acid, of ordinary strength, may be

concentrated to any degree, by rectification

once, or oftener, from dry acetate of potash or

soda, rejecting the first and last portions.

The same acetate may be used repeatedly.

The temperature need not exceed 400°, and
must not rise above 570° Fahr.

Acetic acid. (B. P.) St/n. Acidttm: ace-

TICFM. Water mixed with 33^ of hydrated

acetic acid. Prepared by distilling acetate of

soda with sulphuric acid. Colourless sour

liquid. Sp. gr. 1-044-

Frop. Pure hydrated acetic acid is a thin,

colourless liquid above 62 Fahr. ; at 50° to

55° it crystallises in large, brilliant, colour-

less, transparent needles and plates, and even

at 60° if a crystal of the acid be dropped in

;

at 40° it is a solid crystalline mass. Sp. gr.

—
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liquid, 1-063 (MoHerat) to 1-0635 (Mohr) ;i—

crystallised, 1-135 at 55° Fahr. (Ure). Odour,

intcusely pungent when concentrated, but
grateful, fragrant, and refreshing, when dif-

fused; taste, intensely sour and acrid, he-

coming agreeable and refreshing, ou suffi-

cient dilution with water; volatile; inflam-

mable, burning with a white flame ; vapour
of boiling acid highly combustible ; dissolves

camphor, resins, gum resins, volatile oils,

gelatin, gliadin, coagulated albumen, and
fibrin (as muscle or the crassamentum of the

blood) ; it coagulates casein, but not liquid

albumen (as the serum of the blood and white

of egg) : miscible with alcohol, ether, and
water in all proportions; boils at 248° Fahr.;i

and is decomposed at a red heat. Its salts

are called acetates (which see).

Char., Tests, Sfc.— 1. Free acetic acid red-

dens litmus paper, like the other acids; and
may be readily recognised by its odour and
volatility:—2. Sesquichloride of iron being
added, and the acid then nearly saturated
with ammonia, the fluid acquires a deep dark
red colour.

JEstim. See Acetimetet. Organic mix-
tures that cannot be thus tested, or from
which the acid cannot be obtained by simple
distillation, may be neutralised, if acid, with
carbonate of lime, boiled for a few minutes,

cooled, filtered, the lime precipitated with
dilute sulphuric acid, and the whole submitted
to distillation, when the acid contents of the
distillate may be estimated as above.

Pur, By heat, it escapes (entirely) in va-

pour ; nothing is precipitated on the addition

of either bydrosulphuric acid, nitrate of silver,

or chloride of barium. Sometimes it is con-
taminated with sulphurous acid, which may
be recognised by putting a fluid drachm of the
acid, mixed with an ounce of distilled water
and half a drachm of pure hydrochloric acid,

also a few pieces of granulated zinc, into a

flask. While effervescence continues suspend
a slip of white blotting-paper, moistened with
solution of sub-acetate of lead, in the upper
part of the flask above the liquid, for about
five minutes. The paper should not be dis-

coloured, and thus indicate the absence of

sulphurous acid.

Adult. The acetic acid of the shops is chiefly

adulterated with -water. Sulphurous acid and
lead are accidental contaminations; that of
the latter often reaches 2%, making the acid
poisonous.

1 1-064—H. M. Witt (Ure's 'Lict., or Jrts, M. ^ M.,'
5th ed.) ; 1-063 to 1065—Muspratt (' Chemistry, Theor. ^
Trac.,' p. 2); 1-06296—Pertira (4th ed.); 1-0629—Brande;
1-062—Ure; 1 057—Berzelius ('/«/;>-. ber.,' xvi,192) :—va-
riations evidently arising from difference of purity in tiie

acid examined, or from difference of temperature. The
ap. gr. 1-080, with otlier numbers given by Prof. Lehmann
(' Chemistry,' Day's Transl.), is probably a misprint.

' ThisJB the boiliug-point given by the best authorities,
and confirmed by Gerhardt (' Chimle Organique,' i, 718).
Ure made it 230° (an error corrected in 5th cd,), Lehmann
says 243140, and others give it at 235°, 240°, &c. An
acid of about 80g (sp. gr. 1-073 to 1-0743), lis maximum
density, boUs at 219° to 220° I'alir.

Phys. eff., Sfc. In its concentrated state it

is a corrosive and an acrid poison. Taken
internally, it acts by dissolving the animal
tissues, and by thus destroying the organisa-

tion causes death, like the other acids. In
the dilute form it acts as a stimulant, rube-
facient, alterative, refrigerant, and escharotic.

Uses. Acetic acid is much employed by the
chemist and pharmaceutist, in the manufac-
ture of various preparations, and in analysis

;

by the perfumer, in the composition of several

of his most refreshing and agreeable scents

;

and in medicine, as an antiseptic, stimulant,

rubefacient, alterative, refrigerant, and escha-

rotic. Acetic acid (B. P.) applied by means
of a piece of rag tied to the end of a small

stick, is a nearly certain cure for ring-

worm and scaldhead—one or two applications

generally effecting a cure, and the severe

smarting it causes is only of short diiration;

as a caustic, it removes warts and corns ; a

piece of lint or blotting-paper wetted with it

and applied to the skin (evaporation being
prevented), forms a useful extemporaneous
blister. It was once employed as a disinfec-

tant ; but is now only used as a fumigation,

to disguise the unpleasant smell of the sick-

room and crowded assemblies. It is a popular
refreshing scent in faintings, asphyxia, and
nervous headache ; and is a valuable rube-

facient, astringent, and local stimulant. It is

also used as a rubefacient and caustic in

veterinary practice.

In the arts, the commercial acid (pure pyro-

ligneous acid) is used by the engraver to etch

his plates; as an antiseptic in pickling and
preserving animal and vegetable substances
used as food, and anatomical preparations ; in

dyeing and calico printing, and in the manu-
facture of medicated vinegars and other phar-
maceutical preparations.

In the dilute state, its properties and appli-

cations are similar to those of ordinary vinegar,

and are noticed under that head.

Poisoning from acetic acid is rare. When
concentrated, ic is capable, by its corrosive and
solvent action, of perforating the coats of the

stomach and digestive canal; and it colours

the mucus of these organs by the chemical
action it exerts upon the blood. Vinegar in an
excessive quantity acts in a similar way, but
in a slighter degree. The treatment and an-

tidotes are similar to those directed in cases of

poisoning by the other acids. See Poisons.
Duty, Excise, Sfc. See Vinegar.
Gen. commentary. Acetic acid, on the large

scale, is principally prepared from acetate of

soda, which yields by a comparatively inex-

pensive, and not a difficult operation, an acid

sufficiently strong and pure for commercial
purposes, without the necessity of rectification.

In this process shallow vessels of wood or of

copper formed without rivets or solder (except

silver solder) in those parts exposed to the

action of the acid, are generally employed for

the purpose of the distillation. A coil of drawn
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copper pipe, heated by steam having a prcssni'e

of 30 to 40 lbs. to the inch, traverses the

bottom of the apparatus, to impart the neces-

sary heat. The refrigerator consists of well-

cooled earthenware, Berlin ware, or glass

vessels; and the adopter pipe is also of the

same materials. Another common form, which
is even still more convenient, is a stout copper

still, furnished with a cast-iron jacket to hold

high-pressure steam, the usual refrigeratory

being employed. In a few instances the space

between the still and jacket is filled with sand,

oil, tallow, or fusible metal ; in wiiich case the

apparatus is set in brickwork, and heated by
a naked fire. Stills of earthenware are also

frequenly employed j and even worms and
condensers of silver, or silvered copper, are

sometimes used, and with advantage. With
a leaden worm the product is always contami-

nated with a little of that metal ; the efforts

of the manufacturer to the contrary, by the

exclusion of air, and by rejecting the first and
last portions of the distillate, only lessening

and not preventing this evil. A lute (if any)

composed of linseed meal and water, with

or without a little powdered plaster of paris,

may be employed ; but flat bands and short

tubes of well-seasoned vulcanised India rub-

ber are infinitely more convenient and efiica-

cious. The ingredients being placed in the

still, aHd well but hastily stirred together with

a wooden spatula, the head is luted on, and
the distillation soon afterwards commenced.
The chief care now should be to increase the

heat gradually as the distillation proceeds;

and when a steam-heat is not used, to carefully

avoid over-firing, particularly towards the

close of the operation. A little acetic ether is

added by some manufacturers. In this way
4 lbs. of acid of the sp. gr. I'OSO, is obtained

for every 3 lbs. of acetate of soda employed.

Should rectification be had recourse to, the ad-

dition ofabout 2 or 3^ of bichromate of potash,

per-oxide of manganese, or red oxide of lead,

will remove empyreuma, if present. The first

of these substances is the most ert"ective ; the

power of the others being in the order in which

they are printed. In distilling the weaker

acids and vinegars, it is found useful to add

from 25 to 30^ of chloride of sodium, which,

by raising the boiling-point of the liquid,

allows the acid the more freely to pass over

(Stein) ; but this addition proves disadvan-

tageous when any sulphuric acid is present,

in which case sulphate of soda may be em-
ployed instead. If this addition be not made,

the whole of the acid cannot be obtained

without distillation to dryness, and the gene-

ration of empyreuma.
On the small scale, glass retorts are usually

directed to be used, but glass alembics or flasks

are more convenient and safe, as already

noticed. In the preparation of the pure acid,

care should be taken that the acetate of soda

does not contain common salt, as the carbonate

of soda prepared by calcination, and frequently

used to form the acetate, is generally con-

taminated with it, and yields up its hydro-

chloric acid or chlorine during the pi'ocess of

distillation, thus vitiating the product. In all

the methods given the product becomes more
concentrated in proportion to the dryness of

the acetate and the strength of the oil of vitriol

or muriatic acid employed. By using the one
dry, and the other concentrated, glacial acid

may always be obtained by collecting separately

the last two fifths that come over, and sub-

mitting this to refrigeration.

According to Melsens, pure glacial acetic
ACID is most advantageously obtained by dis-

tilling pure and dry acetate of potash with an
excess of strong and moderately pure acetic

acid, rejecting that which first passes over.

Acetate of soda may be safely dried at a tem-
perature of 400° to 450°, provided care be taken

to avoid ignition from contact with sparks. A
less heat is, however, quite sufficient to drive

off" the whole of its water of crystallisation.

It is known to be dry by its assuming the ap-

pearance of a smooth oily liquid whilst hot. If,

whilst heated, it emits fumes, it is suffering

decomposition. The same applies to the other

commercial acetates. Crystallised acetate of

soda loses about fths of its weight by thoi-ough

drying.

When acetate of soda and sulphuric acid are

the ingredients employed in the production

of acetic acid, sulphate of soda is formed,

which, in the large way, the chemist returns

to the manufacturer of acetate of soda {i. e.

to the pyroligneous acid maker), who employs

it in the decomposition of fresh acetate or

pyrolignite of lime. In this way the same
soda-salt is employed over and over again,

acting merely as the vehicle for the sepa-

ration of the crude acetic acid in the solid

form, and its easy and cheap transportation

from one point to another. This ingenious

method of mutual assistance resulting from

the application of chemical science to provide

for the wants of everyday life, offers some ex-

planation of the extraordinarily low price at

which acetic acid may now be purchased.

The acetic acid of commerce (pure pyro-

ligneous acid) is almost wholly obtained from

the acetates of soda and lime. The principal

supply of crude acetate (pyrolignite) of soda

is from America, Norway, and Sweden; but

much is also obtained from our home manu-

factories. See AcETincATiON', Acetimetky,

FeBMENTATIOW, PyEOLIGNEOITS ACIDjSODItrM,

(Acetate of). Vinegar, &c.

More recently, acetic acid has been obtained

by decomposing with hydrochloric acid the

double salt of chloride of calcium and acetate

of lime, mentioned by Fritzsche ('Ann. de Pog-

gend,' xxviii, 123). For this purpose, solutions

of acetate of lime and chloride of calcium are

mixed and evaporated, the combined salts

readily crystallising in large needles. These

are freed from the mother-liquor and distilled

with common muriatic acid.
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The acid furnished by this method requires

redistillation, and is, moreover, contaminated

with some of the fatty products always present

in the crude pyrolignite.

Anhydrous Acetic Acid. Syn. Acetic An-
HTDEiDE. Acetic acid deprived of the elements

of water.
Acetic Acid. Water. Acetic Anhydride.

2C2H402-H20= C4H603.

Aromat'ic Acetic Acid. Syn. Aeomatic
TINEGAE; A. SPIEIT OP V.; ACIDTTM ACE'-

TicuM aeomat'ictjh, L.—Frep. 1. (Ph. E.

1839.) Dried rosemary and origanum, of each

1 oz. ; lavender flowers, J oz. ; bruised cloves,

i dr.; acetic acid (sp. gr. 1-068), 1^ pint;

macerate for 7 days, express, and filter. A
fragrant and refreshing perfume. Omitted in

Ph. E. 1841 and P. B. 1867.

2. (Ph. E. 1817.) As the last, but using

distilled vinegar instead of the strong acid of

the Pharmacopceia. Inferior.

3. (P. Cod. 1839 ) Camphor, 2 oz. ; oil of

lavender, 10 gr. ; oil of cinnamon, 20 gr. ; oil

of cloves, 30 gr. ; concentrated acetic acid,

1 pint. Very fragrant and refreshing.

4. (Ph. Bor. 1847 ; Cod. Med. Hamb. 1845.)

Oil of cloves, 1 dr. ; oils of lavender and citron,

of each 2 scrap. ; oils of bergamot and thyme,
of each 1 scrup. ; oil of cinnamon, 10 drops

;

strongest acetic acid, 1 oz. ; mix. Limpid

;

yellow-brown ; highly fragrant and refreshing.

See Acetic Acid (Camphorated), andVine&ae
(Aromatic).

Beaafoy's Acetic Acid. A superior com-
mercial acetic acid {i. e. purified pyroligneous

acid), having a sp. gr. of about 1'044 ; or con-

taining about 28^ of real acetic acid, or 32 to

33^ of the hydrated acid. Same strength, &c.,

as Acetic Acid P. B.

Cam'phorated Acetic Acid. Syn. Campho-
EATED TINEGAE; ACIDUM ACe'tICUM CAM-
phoea'tum, L.—Frep. 1. (Ph. E. 1841.)

Camphor, J oz. ; pulverise it by means of a

few drops of spirit of wine, and then dissolve

it in acetic acid (Ph. E.), 6^ fl. oz.

2. (Ph. D. 1850.) Camphor, 1 oz. ; rectified

spirit, 1 fl. dr. ; pulverise, and dissolve in

strong acetic acid (acid. acet. fort. Ph. D.),

10 fl. oz.

Ols. This preparation is intended as a substi-

tute for the aromatic acetic acid of the shops
and previous pharmacopoeias. It is also

useful as an embrocation, in rheumatism and
Beuralgia; as an extemporaneous vesicant
and counter-irritant ; and as a fumigation in

fevers, &c.

Dilute' Acetic Acid. Syn. Acidttm aceticitm:

diiu'tum, L. Acetic acid, 1 pint; distilled

water, 7 pints ; mix. Sp. gr. 1-006. One
fluid ounce corresponds to 16 grains of anhy-
drous acid (3-63 per cent.).

Glacial Acetic Acid. Syn. Acidum aceti-
CUH GLACIALE. Acetate of soda, 20 oz., is

liquefied by a gentle heat, stirred till it becomes
pulverulent, and then further heated until it

fuses ; it is at once removed from the fire, and.

when cool, the mass is broken up, placed in a
3-pint stoppered retort connected with a
Liebig's condenser, and then treated with
sulphuric acid, 8 fl. oz. When the distillation

slackens heat is to be applied, and the process
continued until 6 fl. oz. of acetic acid have
passed over. If a little of the product strikes

a blue colour when mixed with a solution of
iodate of potassium containing mucilag:e of

starch, the whole product must be agitated
with perfectly dry black oxide of manganese,
i oz., and redistilled. Sp. gr. 1-065 ; contains
85^ of anhydrous acid.

ACETIC ANHYDRIDE. See Anhtdeotjs
Acetic Acid.
ACETICA. [L.] Medicated vinegars.

ACETIDUX, Dr. DELFER'S. Made by Dol-
linger, of Berlin. For the radical and painless

removal of warts, corns, hard skin, &c. A
solution of 5 grms. of chromic acid in 15 grms.
of water. (Schadler.)

ACETIFICATION. Syn. Acetificatio, L. ;

Acetification, Fr. ; Essigmachen-, Ein-
SAiJEEN, Ger. In chemistry, the act or process

of converting into vinegar ; also the state of
undergoing such conversion.

Acetic acid is produced either by the partial

dehydrogenation and subsequent oxidation of
bodies containing its elements, or by their de-

structive distillation. The first is effected

—

by their exposure, in a finely divided state, to
the action of air or atmospheric oxygen, as in

the quick process of making vinegar; or

—

by submitting them, in combination with
ferments, to contact with a free supply of at-

mospheric air, as in the old field process of

making vinegar ; or—by exposure to the direct

action of chemical or mechanical oxidizing
agents, as condensed air (platinum-black
process), chromic and nitric acid, &c. In
general, it is alcohol more or less dilute,

particularly as it exists in fermented liquors,

which is thus converted into acetic acid.

In the second process (destructive distilla-

tion), wood is the substance usually em-
ployed, and heat is the agent which develops
the acid.

The conversion of alcohol into acetic acid
is not immediate and direct. The atmospheric
oxygen first oxidises two atoms of its hydrogen,
aldehyd and water being formed; and this

aldehyd uniting with one atom of oxygen
produces one molecule of acetic acid. The
changes are represented in the following equa-
tions :

—

Alcohol. Oxygen. Aldehyd. Water.

1. CgHgO -f O = C2H4O + H2O
Aldehyd. Oxygen. Acetic Acid.

2. C2H4O + O = HC2H3O2
After the first formation of aldehyd, the two
processes, unless artificially checked, go on
simultaneously, as long as any undecomposed
alcohol is present.

The conversion of alcohol into acetic acid,

although greatly accelerated by the presence
of nitrogenised organic matter (according to
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Mulder, of a fungus—the Mycoderma Vini or

Vinegar Plant), is rather a case of eremacausis

(slow combustion) than of fermentation.

Acetification effects combination, as shown by
the foregoing equations, whereas fermentation

resolves complex bodies into simpler ones, e.g.

sugar into alcohol and carbonic anhydride.

Moreover, the presence of ferments is not

essential to the change, since pure alcohol

becomes acetified when exposed to the oxidis-

ing agents already named.
Another remarkable distinction between

acetification and fermentation is, that the

former requires the continued presence of

atmospheric oxygen j whilst the vinous fermen-

tation after being once established, proceeds

perfectly without it.

During the oxidation of the alcohol of

vegetable solutions, some of the other organic

matters present also sufier change. A white

gelatinous mass {mother of vinegary is com-
monly deposited; but this is a secondary

result of the process, and not, as formerly

supposed, one essential to it. In ordinary

cases acetification occurs only at or near the

surface of the liquid ; which accounts for the

length of time required for the operation

under the old process of * fielding ;' and the

shorter time in which it is accomplished by
the improved process of Mr Ham. It pro-

ceeds favorably at temperatures ranging

from 60° to 90° Fahr. ; and most rapidly at

95° Fahr. (Liebig). In the 'quick process'

of making vinegar a temperatui-e of 90° to

92° is generally aimed at ; but it often rises to

100°, or even to 105°, Fahr. As the tempe-

rature falls acetification proceeds more slowly,

and at 46 to 50° Fahr, it ceases altogether

(Liebig).

Aldehyd (see above) is an exceedingly

volatile substance, and easily dissipated by a

slight heat. It is, therefore, of the highest

importance to duly regulate the temperature,

as well as the supply of air, during acetifi-

cation. In the ' quick process' of making
vinegar the loss from this cause is always

considerable, and often very great. This loss

may be diminished by passing the heated air,

as it escapes from the acetifier, through a por-

celain or silvered copper worm or refrigerator,

set in a chamber containing water of a tem-

perature not higher than 40° to 45° Fahr.

;

the connection being made at the lower end
of the worm, whilst the upper end is open to

the air. On the small scale, as in the plati-

num-black process, the loss may be almost

entirely prevented by causing the upper air-

tube to pass through a vessel containing ice or

a freezing mixture ; or by uniting it with the
lower end of a Liebig's condenser.

In liquors undergoing the vinous fermenta-

1 It has generally been asserted that tliis substance
contains vibriones, and other low forms of or^canised life;

but Mulder describes it, under the name mi/coderma aceii,

as a plant of tlie order ' fungi.' It is formed at the ex-
pense of the constituents of the vinegar, and often causes
whole vats of it to paas iuto water.

tion, a portion of the newly formed alcohol

is invariably acetified whenever the tempera-
ture rises above 51° Fahr.; and at a higher

temperature, this proceeds with a rapidity

often highly injurious to the quality of the

liquor. In this way there is frequently a

useless loss of the alcohol, which is rendered
more apparent by the incipient, and sometimes
the actual, souring of the liquor.

ACETIM'ETRY. Syn. Acetom'etey; Ace-
TOMKTEIE, Fr. ; Acetime'teia, &c., L. The
art or process of determining the quantity of

pure acetic acid in vinegar, or in any other

liquid. The plans generally adopted for this

purpose are

—

I. From the saturating power of the acid,

as in the common methods of acidlmetry :

—

1. The molecular weight of commercially
pure bicarbonate of potash, in crystals, being

100, whilst that of absolute acetic acid is 60,

it is evident that every ten grains of the

bicarbonate will exactly equal 6 grains of the

acid. To apply this practically, we have

only to exactly neutralise 100 gr. of the

vinegar or solution under examination with

the bicarbonate, observing the usual pre-

cautions ; then, as 10 is to 6, so is the number
of grains used, to the per-centage strength

required. In this, as in other like cases, it is

convenient to form a test-solution with the

bicarbonate, by dissolving it in sufiicient

water to fill the 100 divisions of any simple

form of ' acidimeter,' as a, b, or c; when the

quantity of the solution, and, consequently,

of the salt used, may be read off at once from
the graduated portion of ^ ^
the tube. Still greater

accuracy may be obtained

by dissolving the bicar-

bonate in exactly 1000
gr. of distilled watercon-

tained in a * Scbuster's

alkalimeter,' previously

very carefully weighed

;

in which case each grain

of the test-solution will

indicate rgth of a grain,

or O'l^ of absolute acetic

acid, whilst every 10 grains will be equal to 1

grain, or 1^.

The test-solution may also be prepared from

bicarbonate of soda, or from the carbonates of

soda or potash, care being taken that the

quantity of the salt dissolved be in proportion

to its molecular weight.

2. (Brande.) A small piece of white marble,

clean and dry, is weighed, and then suspended

by a silk thread in a weighed sample (say 100

or 1000 grs.) of the vinegar or acid under

examination; the action being promoted by
occasionally stirring the liquid with a glass

rod, until the whole of the acid is saturated, as

shown by no further action on the marble

being observable on close inspection. The
marble is then withdrawn, washed in distilled

water, dried and weighed. The loss in weight
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which it has sustained will be nearly equal to

the acetic acid present, or strictly, as 50 (mar-

ble) to 60 (absolute acetic acid). The only

precautions required are, to avoid striking the

piece of marble with the rod whilst stirring

the solution, or causing loss of siibstance in it

after its withdrawal ; and to allow ample time

for the action of the acid on it. If the sample

consists of strong acid, it should be diluted

with twice or thrice its weight of water before

suspending the marble in it.

3. (lire.) 100 grains of the sample under
examination is slightly reddened with tincture

of litmus, and ammonia of the sp. gr. 0992 is

added drop by drop (from an acetimeter hold-

ing 1000 water-gr. measure, divided into 100
divisions) until precise neutralisation is

effected, indicated by the blue colour of the

litmus being restored. The number of the

divisions of the acetimeter used, multiplied by
60, and the first two right-hand figures of the

product cut off as decimals, gives a number
which represents the exact quantity of abso-

lute acetic acid in the sample. In practice, it

is found more convenient to keep the test-am-

monia ready tinged with litmus.

The mode of estimating the per-centage of

acetic acid in beers, when finding their original

gravities, is a slight modification of the above.

A test-solution of ammonia is prepared of such

a strength that a given bulk of it will exactly

neutralise one per cent, of absolute acetic acid

in an equal bulk of beer, so that, if 100 fluid

grains of the solution are sufficient to neutra-

lise the acid in 1000 fluid grains of beer, such

beer contains one tenth per cent, of acid. A
solution of ammonia, diluted with distilled

water until it has the sp. gr. "9986 at 60^, is of

the exact strength required.

An acetimeter holding 1000 grains, and
graduated downwards to 100 equal divisions,

is filled to of the scale with the test-ammo-
nia, which is then added, drop by drop, to

1000 measured grains of the beer, until neu-

tralisation takes place. Every division of the

acetimeter (corresponding to ten fluid grains),

so emptied, indicates '01 per cent, of acetic

acid in the beer. The progress of the neu-
tralisation is tested from time to time with a

slip of reddened litmus paper, which should he
suffered to become faintly blue before ceasing

to add the ammonia. By this method the

exact per-centage of absolute acetic acid in

any sample may be accurately determined.
The only precaution necessary is to be certain

that the ' test-ammonia' has the required sp,

gr. (-9986). Test-solutions may also be pre-

pared with pure potash or pure soda.

II. From the specific gravity of the liquid

after it has been neutralised with hydrate of
lime :

—

Common hydrate of lime (freshly slaked
lime), in powder, is added gradually to the sam-
ple under examination, until it is saturated,

when the sp. gr. of the resulting clear solution

of acetate of lime is taken by Taylor's aceti-

METEE. This instrument is so adjusted and
graduated as to float at the mark on the stem
called ' proof,' in a solution containing 5^ of

absolute acetic acid (No. 24 vinegar). For
vinegars stronger than pi-oof small weights are

provided, each of which indicates an additional

5 per cent. To ascertain the per-centage of

real acid, 5^ must therefore be added to the

acetimeter number. Thus, without being
loaded, the instrument, floating at the ' proof

mark,' indicates a vinegar of 5^ ; with one
weight, a vinegar of 10§ ; with two weights,

15^, and so on. According to this system of

notation, each 5^ is called a 'vinegar.' An
acid of lOg^ is said to contain two vinegars

;

one of 15^, three vinegars, &c. It is also com-
mon to speak of the degrees of the acetimeter

as proof or over-proof. Thus, No. 24 vinegar

is said to be proof; one of 5 acetimeter

degrees, 5 over-proof; one of 10 degrees, 10
over-proof, &c. For malt and wine vinegars,

which contain gluten and mucilage, this me-

thod is not strictly accurate, as a portion of

these substances escapes precipitation by
the lime, and consequently alters the specific

gravity. A small weight marked ' M' is

generally supplied with the acetimeters for

trying such vinegars.

III. From the specific gravity :—
The sp. gr. of the sample (carefully deter-

mined by any of the usual methods) is sought

in one of the following Tables, when the cor-

responding per-centage content of acetic acid

is at once seen.

This method furnishes reliable results only

with pure, or nearly pure solutions which do

not contain much above 50^ of glacial acid,

or which have a sp. gr. not higher than 1"062.

It is also more to be depended on for weak
solutions than strong ones. By carefully di-

luting a strong acid with an equal weight, or

twice or thrice its weight of water, and allow-

ing the mixture to again acquire its normal
temperature, the sp. gr. may be taken as a

guide in all cases in which great accuracy is

not required. When such dilution is made it

only becomes necessary to multipy the indi-

cation furnished in the Tables by 2, 3, or 4, as

the case may be. As, however, authorities

are not agreed as to the precise sp. gr. of the

monohydrate or glacial acid, and of its solu-

tions, extreme accuracy must not be expected

by this method.

Table 1.—Adapted to the Specific Ghavities

of common vinegar. By Messrs J. and P.

Tatlob.

per

sp. gr. cent.

I'OOSS contains of anhydrous or real acetic acid 5

10170 „ „ 10
1-0257 „ „ 15
10320 „ „ 20
1-0470 „ „ 30
1-0580 „ „ 40
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Table II.

—

HxUhiting the quantity of absolute or glacial acetic acid (IIC2H3O2), in

acetic acid of successive strengths. By Mr Coolet.

Absolute Absolute Alisoliite Absolute
Acetic Acid, Sp. Gr. Acetic Acid, 3p. Gr. Acetic Acid, Sp. Gr. Acetic Acid. Sp. Gr.
per cent. per cent. per cent. per cent.

Vurc acid, or

)

100 i"

1-0630
75 1-0731 49 1-0593 23 1-0320

74 1-0732 48 1-0582 22 1-0311
99 1-0648 73 1-0728 47 10568 21 1-0292
98 1-0663 72 1-0721 46 1-0557 20 1-0275
97 1-0677 71 1-0718 45 1-0553 19 1-0264
96 1-0685 70 1-0713 44 1-0544 18 1-0253
95 1-0696 69 1-0711 43 1-0535 17 1-0241
94 1-0704 68 1-0708 42 1-0525 16 1-0229
93 1-0708 67 1-0702 41 1-0518 15 1-0218
92 1-0715 66 1-0701 40 1-0513 14 1-0200
91 1-0721 65 1-0693 39 1-0502 13 10183
90 1-0726 64 1-0692 38 1-0492 12 1-0172
89 1-0729 63 1-0685 37 1-0482 11 1-0161

88 1-0730 62 1-0679 36 1-0473 10 1-0150

87 10731 61 1-0675 35 1-0460 9 1-0131

86 1-0732 60 1-0672 34 1-0449 8 1-0121

85 1-0733 59 1-0665 33 1-0439 7 1-0102

84 1-0734 58 1-0662 32 1-0425 6 10085
83 1-07343 57 1-0653 31 1-0413 5 1-0071

82 1-0735 56 1-0645 30 1.0402 4 1-0057

81 1-0738 55 1-0641 29 1-0392 3 1-0042

80 10743 54 1-0632 28 1-0380 2 1-0025

79 1-0742 53 1-0628 27 1-0364 1 1-0012

78 1-0740 52 1-0616 26 1-0352 Pure water. 1-0000

77 1-0739 51 1-0610 25 1-0341

76 1-0736

1

50 1-0602 24 1-0330

Concluding remarJcs. Before applying the
above processes, account should be taken of

any mineral acid which may be present in the
sample, such being not unfrequently added to

vinegar to impart artificial strength ; and in

those depending on the sp. gr., gum, gluten,

&c., must also be allowed for. The methods
depending on the saturating power of the acid

will be found appropriate to acetic acid of all

strengths, when unadulterated with the mine-
ral acid. The method based on the sp. gr. is

also very convenient, and is sufficiently accu-

rate for distilled vinegars and for pure acids

of moderate strength.

It is found that the decimal fraction of the

sp. gr. of pure or nearly pure vinegar is

doubled by its conversion into acetate of lime.

Thus, 1-0085 in vinegar becomes 1-0170 when
converted into a solution of acetate of lime.

In malt vinegar, however, 0-005 may be de-

ducted from the sp. gr. for mucilage and
gluten. The quantity of foreign matter present

in vinegar may therefore be approximatively
ascertained, by deducting the decimal of the

sp. gr. of the solution of acetate of lime from
double that of the decimal part of the sp. gr.

of the vinegar. Thus:—the sp. gr. of a

sample of vinegar being 1-014, and after satu-

ration with hydrate of calcium 1-023, the sp.

gr. of the pure vinegar would be 1-009, and
that due to foreign matter -005. For^

-028 --023 = -005

and

—

1-014 --005= 1-009

The reason why proof-vinegar is called, in

commerce. No. 24, is that 1 fl. oz. of it requires

exactly 24 gr. of pure anhydrous carbonate of

soda to neutralise it. Weaker vinegars are

represented in the same ' notation ' by the

Nos. 22, 20, 18, &c., according to their respec-

tive strengths estimated by their saturating

power.
ACETINE. An essence for the removal of

corns. Concentrated vinegar (r04 sp. gr.)

slightly tinged with fuchsine, 15 grms. (Hager.)

ACETINE, HOCHSTETTER'S. Prepared by

J. C. F. Witte, Berlin. A remedy for corns,

warts, and hard skin. Diluted vinegar, coloured

with blue carmine, 16 grms. (Sehalder.)

ACETOLATS. [Fr.] Syn. Espeits ace-

TIQUES. In French pharmacy, medicated

vinegars obtained by distillation.

ACETOLES. [Fr.] In French pharmacy,

medicated vinegars obtained by maceration.

ACETOUS FERMENTATION. See Aceti-

fication.

ACETUM. [L.] Vinegar,

ACETYL. Syn. Acetyle. A name ori-

ginally given to a hypothetical body, having

the formula C2H3, and regarded by Berzelius

as the radical of the acetates and thoir con-

geners. The acetyl of Gerhardt (C2H3O) is.
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however, according to that chemist, the true

radical of the acetates. Williamson, in order

to remove the confusion of terms occasioned

by the application of the same name to com-

pounds of different composition, proposed the

title of othyl for the radical C2H3O.
ACHAE. See Pickles.

ACHILLE'IEE (-kil-), A peculiar hitter

principle obtained from achille' a millefolium

(Linn.), or yarrow.

A'CHOE (-lior). [Gr.] See Scald-head.
ACHROMAT'TC (ak-ro-). Syn. Acheo-

MATIQTTE, Fr, In optics, devoid of colour

;

bodies that transmit light without decomposi-

tion, and consequently, without the formation

of coloured rings or fringes ; applied to com-
pound lenses, prisms, &c., and to instruments

fitted with them.
ACHRO'MATISM. Syn. Acheomatisme,

Fr. In optics, the state of being achro-

matic ; the absence of coloured fringes in

the images of objects seen through a lens or

prism.

Light is not homogeneous, but decomposable

by refraction, absorption, or reflection, into

coloured rays of unequal refrangibility. A ray

of white light, in passing through a glass

prism, is entirely separated into the coloured

rays forming the ' prismatic spectrum j' and
when it passes through a lens, an analogous
resolution into coloured rays still occurs,

though not so readily observed, and that to

an extent often incompatible with distinct

vision. Now, if a convex lens be regarded as

a number of prisms united by their bases

round a common centre, and a concave lens, as

a similar number of prisms with their apices

in contact, the action of lenticular and pris-

matic glasses on light will be reduced to a

common principle. A beam of light thrown
on a simple converging lens not only suffers

refraction at the spherical surface (spheeical
abeeeation), but the different coloured rays

of which it is composed, from the causes men-
tioned, being unequally bent or refracted,

diverge from their original course (CEEOMATic
abeeeation), forming as many foci on the
axis of the lens as there are colours, and fall

separately, instead of together, on the eye or

object whicli receives them. Hence arise the
coloured Iringes or halos that surround objects

viewed through ordinary glasses, and which
form the great impediments to the construction
of perfect lenses. This effect, like the refrac-

tive power and focal distance, varies in degree
in different diaphanous substances.

The correction of the chromatic aberration
of lenses is commonly effected by combining
two, or more, made of materials possessing
different ' dispersive ' powers. Thus, the spec-
trum formed by flint glass is longer than that
formed by crown glass, for the same deviation.
When the two are combined, so as to form a
compound lens, the one tends to correct the
' dispersion ' of the other. On this principle
achbomatic glasses are generally formed in

this country. A convex lens of crown glass is

combined with a weaker concave lens of flint

glass, the latter counteracting the dispersion of

the former, without materially interfering with

its refractive power. The resulting combi-

nation is not absolutely achromatic, but is

sufiiciently so for all ordinary purposes. Ac-

cording to Dr Blair, a compound lens per-

fectly achromatic for the intermediate, as well

as for the extreme rays, may be made by con-

fining certain fluids, as hydrochloric acid, be-

tween two lenses of crown glass. In order to

produce nearly perfect achromatism in the ob-

ject-glasses of telescopes, microscopes, cameras,

&c., a concave lens of flint glass is commoiily
placed between two convex lenses of crown or

plate glass, the adjacent surfaces being ce-

mented with the purest Canada balsam, to

prevent the loss of light by reflection from so

many surfaces.

Obs. The production of perfect achromatism

in lenses is a subject not less fraught with

difficulty than with practical importance to

the astronomer, the mariner, the microscopist,

and the photographer ; and it has hence en-

gaged the attention of the leading mathema-
ticians and artists of Europe up to the present

time. All the larger object-glasses lately

manufactured are said to consist of only two
lenses j the resulting achromatism proving

sufficiently exact for all useful purposes.

Those of recent production have come chiefly

from the workshops of Dollond, of London,
and the opticians of Bavaria and Switzerland.

The achromatism of prisms depends upon the

same principles, and it is effected in the same
way as that of lenses.

ACICULAR. Needle-shaped ; slender or

sharp pointed ; spicular ; in botany, applied

to leaves, and in chemistry, to crystals. The
last are also sometimes termed acic'ul^.
ACID. Syn. Acidtjm, L. ; AciDE, Fr.;

AciDO, Ital. ; Sauee, G. In familiar lan-

guage, any substance possessing a sour taste.

In chemistry, substances are said to be acid,

or to have an acid reaction, when they are

capable of turning blue litmus red. In che-

mistry, also, the term acid is applied to a very
large class of compounds containing hydrogen
(hydrogen salts), and in which one or more
atoms of that element may be replaced by an
equivalent quantity of a metal or other basic

radical ; e. g.—
1. The one atom of hydrogen in hydro-

chloric acid (HCl) may be replaced by sodium,

producing the salt sodium chloride (NaCl).

2. The one atom of hydrogen in nitric acid

(HNO3) may be replaced by silver', producing
the salt silver nitrate (AgNOg).

3. One atom of hydrogen in acetic acid

(HC2H3O2)' may be replaced by the basic radi-

cal ammonium (NH4), producing the salt am-
monium acetate (NH4C2H3O2).

* Symbols indicating the number of atoms of replace-

able hydrogen occupy the foremost position ia the formulae
of acids, as shown in the text.
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Acids which, like those mentioned in the

foregoing examples, contain one atom of re-

placeable hydrogen are called monobasic

;

those which contain two such atoms (e. g. sul-

phuric acid, HoSO^; tartaric acid, HnC4H.)05),'

dibasic; those which contain three such
atoms {e.g, phosphoric acid, H3PO4; citric

acid, H3C6H5O7),' tribasic ; and so on with

acids of higher basicity. Acids of greater

basicity than unity are frequently termed
polybasic.

Besides containing replaceable or basic

hydrogen, acids are further characterised by
the property of combining with alkaloids to

form salts ; e.g.—
Sulpliuric Acid. Quinia.

H2SO4 + 2C24H2,N202 =
Quinia Sulphate.

(C2oH2,N202)2 . H.,SO^

Acetic Acid. Morphia.

HC2H3O2 -^ CijHigNOa =
Morphia Acetate.

Dibasic Acids. See Acid.

Fatty Acids. Acids separable from fats or

oils; e.g. stearic acid, oleic acid, butyric

acid, &c.

Inorganic Acids. Same as Minebal Acids
(which see).

Mineral Acids. Acids chiefly or wholly

derived from the mineral kingdom. In medi-

cine, sulphuric, hydrochloric, and nitric acids,

are commonly so called.

Monobasic Acids. See Acid.

Organic Acids. Acids formed by, or derived

from organic substances; e.g. acetic acid,

tartaric acid, uric acid, &c.

Polybasic Acids. See Acid.
Pyro-acids. Acids resulting from the de-

composition by heat of other acids, e. g.

gallic acid, when heated, yields pyro-gaUic

acid.

Tribasic Acids. See Acid.

ACIDIFICA'TION. [Eng., Fr.] Syn. AciDi-

fica'tio, L. In chemistry, the act, process,

or state of acidifying, or of making, becom-
ing, or impregnated with acid.

ACIDIM'ETER. Syn. Acidom'etee; Aci-

dime'teum, &c., L. ; Acidimetee, Fr. An
instrument or apparatus employed in acidi-

metry.
The ordinary acidimeters of the chemist

are small tubes, constructed to hold exactly

1000 grains of distilled water, at 60° Fahr.,

within the limits of their scale, which is

accurately graduated into 100 divisions.

They are used to <!ontain the alkaline solu-

tions (test-liquoes, noemal or standaed
SOLTTTIONS) employed in the following pro-

cesses.

Beaume's Acidimeter, and others of the

same class, are hydeometees, and are de-

scribed under that ' head.'

ACIDIM'ETRY. Syn. Acidom'etey; Aci-

dime'ieia, &c., L. ; AciDiMETEiE, Fr. The

1 See footnote, p. 26.

estimation of the strength or quantity of acid,

in a free state, contained in any liquid. It is

the reverse of 'alkalimetry.' Acidimetrical

assays are understood to refer to the relative

strengths of the same acids (^. e., tlie quantity

of real acid of the same kind contained in the

solutions examined), and not to the compara-
tive strengths of acids of different composition
or names.

Acidimetrical processes. These are founded
chiefly on the capacity of the acids to saturate
the bases ; and, in some of the liquid acids, on
the specific gravity.

a. Volumeteicallt :

—

1. The sample of the acid to be examined
(100 gr., or any convenient aliquot part
thereof) is placed in a suitable glass vessel,

and if it be one of the stronger acids, diluted

with six or eight times its weight of water, or

if solid (as oxalic, or citric acid), dissolved in

a like quantity. This liquid is then exactly

neutralised with an alkali.

This point is usually determined, by the

addition of a small quantity of litmus solu-

tion, which turns just blue when the solution

is neutralised, but when a carbonate is used
for the alkaline solution, the acid must be

boiled a short time after each addition to

expel the carbonic acid. The quantity of the

alkaline solution consumed for this purpose
represents an equivalent quantity of acid, and
thus gives us the acid content of the sample
under examination. The common practice is

to dissolve one equivalent of the alkaline test

in grains or grammes in water, and to make
up the solution to exactly 1000 parts by
measure (i. e., 1000 ' water-grains ' or gram-
mes), so as to accurately fill the 100 divisions

of an acidimeter ; when the quantity, in grains

or grammes, of the sample tested, bears the

same proportion to the equivalent number of

the acid under examination, that the number
of acidimeter divisions of the test-liquor con-

sumed bear to the per-centage of acid sought.

Thus :—suppose 50 gr. of a sample of sulphuric

acid take 25 acidimeter divisions (300 parts

or water-grains measure) of the test-liquid

to neutralise it, what is its content of real

acid?

The equivalent of sulphuric acid is 49 (half

its atomic weight) ; so, by the rule of propor-

tion,

50 : 49 :: 25 : 24|
It therefore contains 24-2- parts of real sul-

phuric acid, in 50.

If the 1000 parts or grain-measures, instead

of the number of the acidimeter divisions, be

taken for the calculation, it will, of course, be

necessary to point off the first right-hand

figure of the result as a decimal. Thus ; re-

peating the above example

—

50 : 49 :: 250 : 24-5

Or, since the equivalent of the test-liquid is

100, it will bear the same proportion to the

equiv. of the acid examined as the number of

the acidimeter divisions of the test-liquid
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consanoed in neutralising 100 gr., do to the

per-centage sought. Thus :—50 gr. of hydro-

chloric acid take 45 acidimeter divisions to

effect neutralisation, what is its real strength ?

—The equiv. of hydrochloric acid is 36*5

:

therefore

—

100 36-5 :: 45 16-425^

and, since only 50 gr. (instead of 100 gr.)

were examined

—

16-425 X 2 = 32-85^

Some operators prefer employing 100 gr.

instead of the equivalent weights of the given

tests in making their test-solutions, in which
case each gr. or 1000th part represents ^^jth,

and each acidimeter degree 1 gr. of the alkali

or carbonate employed ; when a similar pro-

portion will obtain to that first above given.

In technical analysis it is more convenient

if the number of acidimeter divisions of the

'test-liquid' consumed express the per-centage
strength of the acid, without further calcula-

tion. For this purpose the number of grains

of the acid taken for the assay should cor-

respond to the equivalent number of such acid

(see Table I, below) ; or to some convenient
aliquot part of it, as the -J, |, ^, or xoth ; the

per-centage answer, in the last case, being
doubled, quadrupled, &c., according to the

aliquot part taken. The reason of this is

obvious.

For the test-solutions, ammonia, and the
dry and crystallised carbonates and bicarbo-

nates of potash and soda, are used, and are

made by dissolving in water their constituents

except ammonia, of which 1000 grains, or one
litre, of solution of specific gravity 0'992 con-

tains exactly one equivalent.

53 grains (or grammes) of pure anhydrous
carbonate of soda, prepared by gradually heat-

ing to redness the crystallised salt, constitute

one equivalent (half the atomic weight), and
69 grains (or grammes) of pure dry carbonate

of potash. Of the crystallised salt 143 grains

of carbonate of soda will be required, and 84
grains (grammes) of the crystallised bicarbo-

nate of soda, and 100 of the crystallised bicar-

bonate of potash. Occasionally solutions con-
taining in one thousand parts, 50 of pure
carbonate of lime or chalk, or 28 of pure
caustic lime, are used.

Besides these, a process known as Kiefer's

is practised, and an ammoniacal solution of

oxide of copper is employed as the ' test-

liquor j' and the 'point of neutralisation' is

known by the turbidity observed as soon as

the free acid present is completely saturated.

The normal solution or test-liquor is pre-

pnred by adding to an aqueous solution of
suljDhate of copper, pure ammonia water, until

the precipitate, which at first forms, is just

redissolved, carefully avoiding excess. Or
better, by adding a rather strong solution of
sulphate of copper, to a quantity of a rather
strong solution of ammonia containing exactly

17 gr., or one equiv. of pm-e ammonia, as long

as the precipitate which forms is redissolved

on agitation i the resulting liquid being after-

wards diluted with pure distilled water, until

it accurately measures 1000 water-grains, or

fills 100 divisions of an acidimeter , at 60*^ Fahr.

In either case, the strength of the resulting
' test-solution ' must be carefully determined
by means of standard sulphuric acid, and
adjusted, if necessary.

This method answers well with all the

stronger acids (excepting oxalic acid), even
when dilute ; and it has the advantage of not
being affected by the presence of a neutral

metallic salt with an acid reaction, as sulphate

of copper, or of zinc.

Besides this process a solution of lime in

sugar may be used, as proposed by M. Peligot,

and made as follows :

—

Pure caustic lime is carefully slaked by
sprinkling with water, and 50 grains (or

grammes), made up by water to a milky solu-

tion, and 100 grains of pure sugar candy dis-

solved in 1000 grains of water, are added, and
the whole well shaken. It is allowed to settle

in a closed bottle, and the clear solution poured
off and diluted, until 1000 grains neutralise

exactly 100 grains of pure hydrochloric acid

of sp. gr. 1-1812. Of course it only answers
with acids whose calcium salts are readily

soluble in water.

b. Geavebmetricallt :

—

The test-liquors or standard solutions of the

above methods are made up so as to weigh
exactly 1000 grains, instead of to ' measure'
100 acidimeter divisions. Every grain of the

test-liquor thus represents x^th gr. of alkali;

and every 10 gr., 1 gr. of alkali; or respec-

tively, x&th per cent, and 1 per cent. The
vessel used lor containing the solutions is

carefully weighed whilst empty, and 1000 gr.

being placed in the opposite scale, the test-

solution, containing exactly one equivalent of

base, is poured in, and the whole made up with
distilled water (if necessary) so as to restore

the balance to an equilibrium. After the

process of neutralisation, the acidimeter, with

its contents, is again placed in the scales ; its

previous weight still remaining there. The
number of grains required to restore the

equilibrium of the balance {i.e., the loss of

weight), gives the exact weight of the test-

liquor consumed. In all other respects the

process is the same as in the ' volumetrical

method' already described.

Another method for estimating the strength

of the sample of acid is by weighing the amount
of carbonic acid expelled during saturation.

(Method of Fresenius and Will.) This de-

pends on the weight of gaseous carbonic acid

which a given weight of the acid-sample under
examination is capable of expelling from pure
bicarbonate of soda (or of potash), which is

estimated by the loss of weight in the acidi-

meter, or apparatus, after the gas, rendered

perfectly dry by pnssing through sulphuric acid,

has escaped into the air.
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17 gr. of pure ammonia.*
31
40
53

143

84

47
56
69
100

50

28
37
44

22

anhydrous soda.^

hydrate of soda.*

dry carbonate of soda.^

crystallised carbonate of

soda.''

crystallised bicarbonate

of soda,

anhydrous potassa.'

hydrate of potassa.'^

dry carbonate ofpotassa.^

crystallised bicarbonate

of pofcassa.

f pure chalk.

I pure marble,

pure caustic lime,

hydrate of lime (fresh),

dry carbonic acid (when
the bicarbonate of

potassa or soda is

used for testing in

the process of Prese-

nius and Will),

dry carbonic acid (when
a dry carbonate is

used).

Table I.— Weights of the respective acids equivalent to the given weight of the principal lases,

hydrogen being taken as unity.

{ 51 Acetic acid (anhydrous).

60 „ „ (crystallised or glacial).

99 Arsenious acid (dry).

\ 35 Boracic acid (anhydrous).
62 „ „ (crystallised).

22 Carbonic acid (dry).

67 Citric acid (crystallised).

85 Gallic acid (dried at 212°).

94 ,, „ (crystallised).

127 J Hydriodic acid (dry or gaseous).

27 Hydrocyanic acid (anhydrous).

36J Hydrochloric acid (dry or gaseous).

]09 „ „ (liquid.sp. gr. 1'162).

166i Iodic acid.

54 Nitric acid (anhydrous).

63 „ „ (li(juid,moMO%c?r(2^e(?,sp. gr,

1-517 to 1-521).

67a }} » (^ic^\di,sesqiiihydrated, s^.gr.

1-5033 to 1-504).

72 „ „ (liquid, hinhydrated, sp. gr
1-486).

90 „ „ (liquid, sp. gr. 1-42).

36 Oxalic acid (anhydrous).

63 „ „ (crystallised).

72 Phosphoric acid (anhydrous).

81 „ „ (glacial).

50 Succinic acid (dry or anhydrous crystals).

59 „ „ (ordinary crystals).

40 Sulphuric acid (anhydrous).

49 „ „ (liquid, monohydrated,STp,

gr. 1-8485).

75 Tartaric acid (crystallised).

213 Tannic acid (carefully dried).

Oper, A determined amount o£ the acid

under examination is accurately weighed into

the flask A (see engr.) j and if it be a concen-

trated acid, or a solid, it is mixed with or dis-

solved in 6 or 8 times its weight of water.

The little glass tube (e) is then nearly filled

to the brim with pure bicarbonate of soda, in

powder, and a fine silken thread is tied round
the neck of the tube, by means of which it

can be lowered down into the flask (A), so as

to remain perpendicularly suspended when the
cork is placed in the latter ; the cord being
held between the cork and the mouth of the
flask. The flask (£) is next about half filled

with oil of vitriol, and the tubes being arranged

' 1000 water-grains measure of pure liquor of ammonia,
sp. gr. 0'993, contains exactly 17 gr., or 1 equiv. of pure
gaseous ammonia. A standard liquor of this strength may
be most conveniently prepared by cautious dilution of a
stronger solution, until a hydrostatic bead, corresponding
to the sp. gr., floats indifferently in the middle of the new
solution, at 60° Fahr. By keeping two hydrostatic beads
in the solution—the one made barely to float, and the
other barely to sink—we shall always be able to detect any
change of strength or temperature which it may suffer;

since the " loss of a single hundredth part of a grain of
ammonia per cent., or the difference of a single degree
of heat, will cause the beads to " vary their positions. To
preserve its integrity it must be kept in a well-stoppered
bottle. (See below.)

* These substances, as well as ' test-solutions ' contain-
ng tliem, must be perfectly free from carbonic acid, and
must be carefully preserved to prevent the absorption of

in their places, as represented in the engr.

;

and time having been allowed for the mixture
of acid and water to cool completely, after

the increase of heat caused by mixing, the
whole apparatus is very accurately weighed.
The cork in the flask (A) is then slightly

loosened, so as to allow the little tube con-

taining the bicarbonate of soda to fall into the
acid, and is again instantly fixed aie-tioht
in its place. The evolution of carbonic acid

now commences, and continues until the acid

in the flask {A) is neutralised. When this

takes place, which is easily seen by no bubbles
being emitted on shaking the apparatus, the

flask {A) is put into hot water (120° to 130°

carbonic acid from the atmosphere. Mohr states that a
dilute solution of either of them is besl. preserved in a
flask or bottle well closed with a cork fitted with a small
bulb tube (resembling a chloride of calcium tube), filled

with a finely triturated mixture of sulphate of soda and
caustic lime, and bearing a very thin open tube in the
exit aperture. Fresenius, and most other foreign chemists,

prefer ' test-solutions ' of pure soda. With test-solutions

containing caustic alkalies, exact neutralisation of an acid

is not only more easily effected, but more readily per-

ceived, particularly when either solution is tinted with
litmus.

3 Prepared by gradually heating the pure crystallised

carbonate to redness. From being uniform in composition,
and easily procured or prepared, they are much employed

;

preference being usually given to the soda-salt.
* The crystals must be free from attached water, but

not the least effloresced.
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Fahr.). and kept there, with occasional agita-

tion, until the renewed evolution of gas has

completely ceased. The little wax stopper is

then taken off the tube (a), the apparatus

t aken out of the hot water, wiped dry, and
suction applied, by means of a perforated cork,

or a small india-rubber tube, and the mouth,

to the end of the tube (d), until the sucked air

no longer tastes of carbonic acid. The whole

is then allowed to become quite cold, when it

5

(J) A wide-mouthed flask, capable ot holding 2i} to

8 oz., containing sample for trial (/).
(B) Ditto, capable of holding 1^ to 2 oz., partly filled

witli oil of vitriol (g).

(a, c, d) Tubes fitting air-tight in the flasks by means
of the corks (J) and {j).

(b) Piece of wax fitting air-tight on the end of a.

(e) Small tube capable of holding about 1 drachm of
powdered bicarbonate of soda or potash.

(k) Open end of the tube (d).

(k) Silk cord fastened to the tube (e).

is replaced in the balance (the other scale still

containing the original weights), and weights
added to restore the equilibrium.

The loss of weight represents the exact
quantity of dry carbonic anhydride, or an-
hydrous carbonic acid gas, that has been ex-

pelled from the bicarbonate of soda, by the
action of the acid in the sample examined.

The quantity of real acid it contained is

then deduced by the following calculation :

—

One equivalent of gaseous carbonic anhydride,
or anhydrous carbonic acid (= 44) bears the
same proportion to one equivalent of the acid
in question, as the amount of the carbonic
anhydride expelled does to the amount of the
acid sought. Thus, suppose a dilute sulphuric
acid expels 3 gr. of carbonic anhydride, the
arrangement is

—

44 : 49 :: 3 : 3349
Consequently the sample operated on con-
tained 3*5 (nearly) grains of true sulphuric
acid.

Instead of the above calculation, we may
multiply the weights of the respective acids
required to expel 1 gr. of carbonic acid (as

exhibited in the following table) by the num-

ber of gr. of dry carbonic acid evolved during
the above operation. The product represents

the per-centage strength, when 100 gr. of the

acid have been examined. When only 50, 25,

20, or 10 gr. have been tested, this product

must, of com-se, be doubled, quadrupled, &c.,

as the case may be.

Table II.
Multipliers.

Acetic acid (anhydrous) . . . . 1'159

„ „ (hydrated or glacial) . 1'364

Citric acid (crystallised) . . . 1"523

Hydrochloric acid (dry or gaseous) '829

„ (sp. gr. 1-16) . 2-478

Nitric acid (anhydrous) .... 1*227

„ (sp.gr. 1-5). . . . 1-523

„ (sp. gr. 1-42) . . . 2045
Oxalic acid (crystallised) . . . 1-482

Sulphuric acid (anhydrous). . . "909

(sp. gr. 1-8485) . 1-114

Tartaric acid (anhydrous) . . . 1-500

„ „ (crystallised) . . . 1-705

Even this easy calculation may be avoided,

in technical analysis, by simply taking for the

assay such a weight of the respective acids as

is capable of disengaging exactly 10 gr. of

dry carbonic acid from the bicarbonate. In
this case, the loss of weight in grains, from
the operation, multiplied by 10, at once indi-

cates the exact per-centage strength sought.

The proper weight of any acid to be taken to

give per-centage results is found by simply

dividing ten times the equiv. of that acid by
44. For, taking sulphuric acid as an example,

as— 44 : 49 : : 10 : 11-1318

or 11-13 nearly.

On this principle are obtained the weights
to be taken, as given in

—

Table III. Grains.

Acetic acid (anhydrous) .... 11-59

„ „ (hydrated or glacial) . 13-64

Citric acid (crystallised) . . . 15-23

Hydrochloric acid (dry or gaseous) 8 29
(sp.gr. 1-16) . 24-78

Nitric acid (anhydrous) .... 1227
„ (sp. gr. 1-5) .... 15-23

„ (sp. gr. 1-42) . . . 20-45

Oxalic acid (crystallised) . . . 14-32

Sulphuric acid (anhydrous) , . 9-09

„ (sp. gr. 1-845) . . 11-14

Tartaric acid (anhydrous) . . . 1500
»j « (crystallised) . . • 17-05

2. A convenient modification of the preced-

ing method of acidimetry consists in using the

common apparatus figured in the margin and
employing fused chloride of calcium to dry

the evolved carbonic acid gas, instead of con-

centrated sulphuric acid. The mode of con-

ducting the process and obtaining the results

is precisely the same as in that last explained,

and need not, therefore, be repeated. In

this case, however, suction must be applied to
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the small tube {g), instead of (cZ) in the ac-

companying engraving'.

Obs. These methods, though
apparently complicated, are

not difficult to perform, when
onoe well understood. The
application of heat after the

completion of the operation

is indispensable, as, if it were
neglected, from 0"3 to 04 of

a gr. of carbonic acid would
be retained in the liquid. The
bicarbon;ite of soda must be

pure, and perfectly free from
any neutral carbonate or ses-

quicarbonate of soda. To

(a) Wide-moutlied flask, containing the sample for ex-
aminatioa, liermetically stopped by the cork (e), and sup-
porting the tubes {b) and (c).

(i) Bulbous tube, containing fragments of fused chlo-
ride of calcium, terminating in a capillary tube {g).

(c) Bent tube, reaching nearly to the bottom of the
flask (a).

(d) Small tube containing bicarbonate of soda.

(«) Cork fitting bottle {a), and the tubes (J) and (c),

hermetically.

(/) Silken thread, suspending the small tube {d).

ensure this, the bicarbonate of commerce is

reduced to a uniform powder, put into a glass

jar, and covered with its own weight of cold
distilled or rain water, and allowed to stand
for twenty-four hours, with frequent stirring.

It is then placed upon a funnel, the tube of
which is stopped vvith loose cotton, so as to

allow the lye to drain off. It is next washed
several times with small quantities of cold

distilled or rain water, and after being dried

by pressure between some sheets of blotting-

paper, without the aid of heat, is kept for

use in a well-closed glass bottle. Before use,

it may be tested to ascertain its purity. If

pure, it neither reddens turmeric paper, nor
gives a brick-red precipitate with a solution of

bichloride of mercury. Pure bicarbonate of

potassa may be used iustead of bicarbonate of

soda ; but in either case it is always proper to

use an excess, so as to leave some undecom-
posed carbonate after the operation has
ended. The presence of a little sodium chlo-

ride or sulphate in the bicarbonate will not
interfere in the least, but the absence of

every trace of neutral carbonate is a sine qua
non.

The two above methods of estimating the
amount of acid are only superior to the
generally used methods first described, when
the presence of colouring matter interferes with
the reaction of the litmus used to show the
point of neutralisation.

Observations. When great accuracy is re-

quired in conducting the neutralisation of the
solution in estimating volumetrically with
litmus as an indicator, it is proper to prepare
and keep standard solutions of sulphuric acid

and oxalic acid, with which occasionally to try

the alkaline test-liquor. The only difficulty in

the process is to avoid over-saturation of the

acid-sample. Great care must be taken not to

exceed the precise point of neutralisation of

the acid. After adding each portion of the
test-liquor, the solution should be well stirred

up, and as soon as the effervescence becomes
languid the greatest caution must be observed
in adding more. The proper point is arrived
at when the liquor ceases to redden litmus, and
does not alter the colour of turmeric paper; if

it turns the latter brown, too much of the test-

liquid has been added, and the operation
becomes useless. Towards the end of the ex-

periment, when great precision is required, a
gentle heat may be applied, in order to expel

tlie free carbonic acid in the liquor ; but other-

wise this is unnecessary. The peculiar soapy
odour gradually acquired by the liquor as it

nears saturation will materially assist the
operator when testing vinegars, and some of
the other vegetable acids. A good method is

to tint either the acid-sample or the test-

liquid with a few drops of litmus, as noticed

under Acetimetey ; when the reddish shade
will gradually deepen into ' purple,' or the

purple into ' red,' as the point of saturation is

approached; and the blue colour will be per-

fectly restored as soon as this point is reached.

Dr Ure recommends keeping the ammonia-
test ready tinged with litmus, and the same
applies to other test-liquors.

In commerce, the strength of acids is fre-

quently reckoned with reference to a standard,

termed 100 acidimetric degrees. This is taken
from the circumstance that 91 gr. of commer-
cial oil of vitriol, of a sp. gr. of 1'845, exactly

saturate 100 gr. of dried carbonate of soda.

An acid requiring only 35, 50, or any other

number of grains of the carbonate to saturate

it, is in like manner termed of so many degrees

strong ; the number of grains representing in

each case an equal number of degrees. This

method originated with the French chemists,

and though only conventional, and principally

confined to commercial purposes, is especially

adapted to practical men but little conversant

with chemistry, yet very I'cady in retaining or

calculating anything on the centesimal scale,

from its similarity to monetary language and
reckoning.

ACIDITY. Syn. Acid'itas, L. ; Acidite,

Fr. ; Sauee, Ger. In chemistry, the state of

being acid. In physiology, &c., the impression

given to the organs of taste by tart or acid

substances. Sourness. See Fermentation,
MALT-iiQtroES, Wines, &c.

Gas'tric Acidity. Acidity of the stomach

;

a common and well-known symptom of weak
or disordered digestion.

Treat., Sfc. Small doses of absorbents or

antacids, three or four times daily, to which

some tonic bitter, as calumba, cascarilla, cha-

momile, gentian, or orange-peel, may be added.

Stomachic stimulants, as capsicum, ginger,

mustard, or wine, &c., taken with, or after,

meals, are also useful. The diet should be

light and nutritious; and acescent vegetables,
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over-ripe fruit, and weak new beer or other

liquors avoided as much as possible. The
bowels should be kept regular, but not open,

by the occasional use of mild aperients, as

rhubarb, aloes, castor oil, senna, or mercurial

pill, or compounds containing them. Excessive

looseness or diarrhoea may be checked by a

few doses of carbonate of soda, chalk-mixture,

or astringents.

In INFANCY this affection is usually accom-

panied by restlessness, continual crying, draw-

ing up of the legs forcibly towards the body,

hiccups, vomiting, diarrhcea, sour eructations,

griping pains, green stools, and debility ; often

followed, when the irritation is considerable,

by convulsions. The treatment consists in

relieving the bowels of all offending matter

by a few doses of rhubarb-and-magnesia. The
looseness or diarrhcea may be checked by a

few small doses of carbonate of soda or chalk

mixture ; or better, in an infant which is fed

by lime-water (1 or 2 fl. oz.) mixed with as

much milk. Two or three drops of caraway,

cinnamon, dill, or peppermint water, on sugar

(not with the food) will tend to promote the

expulsion, and prevent the undue generation

of gases. The flatulence usually disappears

with the acidity. The occasional administra-

tion of 1 to 3 gr. of quicksilver-with-chalk

('grey powder'), will frequently remove the

complaint, and prevent its recurrence, when
all other means fail. The diet of both nurse

and infant should be carefully regulated.

See Antacids, Dyspepsia, &c.

Treatmentfor Morses. Alkalies, their car-

bonates and bicarbonates ; alterative doses of

aloes with alkalies ; chalk, carbonate of mag-
nesia; mineral acids; bismuth, arsenic, nux
vomica, or strychnia.

ACIDS, EFFECTS OF, ON VEGETATION.
This subject has been ably investigated ofrecent

years by Dr Angus Smith and Mr Rothwell,

and the practical importance of their labours

is shown by the circumstance that an Act of

Parliament passed in 1875 renders it penal

for the proprietors of alkali works to condense
not less than 95 per cent, of the hydrochloric

acid evolved in the process of manufacturing
• soda ;' also to allow air, smoke, or chimney
gases to escape into the atmosphere containing
more than one fifth of a grain of hydrochloric
acid per cubic foot. Every owner of an alkali

work is likewise required to 'use the best

practical means of preventing the discharge

into the atmosphere of all other noxious gases
arising from such work, or of rendering such
gases harmless when discharged.'

The injurious effects of acids on vegetation
are indicated chiefly by the shrivelled-up

appearance which the leaves of herbage, trees,

&c., exhibit in the vicinity of chemical works
in which the condensation of noxious gases
(hydrochloric acid, sulphurous acid, sulphuric
acid, sulphuretted hydrogen, nitric acid, and
oxides of nitrogen and chlorine) is not
effectually carried out. According to Mr

Rothwell, • in fields exposed to acid vapours
handfuls of dead grass may be pulled up .in

the spring, smelling strongly of the vapour,
and that trees, under similar influences, become
bark-bound.'

The following is a list of trees arranged in

the order of their susceptibility. (Rothwell.)

Forest Trees, Larch, spruce fir, Scotch
fir, black Italian poplar, Lombardy poplar,

ash, oak, elm, birch, alder, sycamore.

Fruit Trees. Damson, greengage. Hale-
wood plum, Jacob plum, pears, apples,

cherries.

Shrubs, Evergreens, and Wild Plants.

British laurels, Portugal laurels, Aucuba
Japonica, Barberry evergreen, hazel, guelder

rose, sloe thorn, hawthorn, raspberries, goose-

berries, blackberries, gorse, hollies.

Farm Crops. Potatoes, mangel, white
clover and rhubarb, red clover, trefoil, rye-

grass, wheat, oats, barley, common turnips,

swedes.

Second list of Plants affected by Noadous
Vapours, mixing the classes according
to the effects produced on each.

I. Pern—only in the summer.
Scotch firs, spruce, and larches—a little in

winter.

Clover (white and red), trefoil, rye-grass,

poplars, hawthorn, potatoes—receive damage
in winter to roots,

II. Wheat receives some damage in winter.

Oats in May, when in the grass state, soon

receive damage.
Barley, mangel, common turnips, rhubarb.
III. Laurels (British and Portugal), aueu-

bas, yews, holly, gorse—receive damage in

winter, but more in summer.
Old grass meadows and pastures receive

much damage in winter.

IV. Ashes, oaks, hazels, horse-chestnuts,

walnuts, Spanish chestnuts, sloe thorn.

V. Swedish turnip and cabbages, damson,
other fruit trees, beech, elm, birch, alder,

sycamores.

ACIDUL^. [L. pi.] In medicine, mineral
waters rich in carbonic acid.

ACIDULATED. Syn. AciDUlATUS, L.

;

AciDULE, Fr. Blended or flavoured with an
acid ; made slightly sour. See Kali (Acidu-

lated), Deops, Lozen&es, &c. In chemistry,

the addition of an acid to a neutral or al-

kaline liquid until it reddens blue litmus

paper.

ACIDUM. [L.] , An acid.

ACNE. [_Syn. Pimpled Face.] There are

two forms of this affection. 1st. In young
persons of both sexes

; generally in phlegmatic
habits. The disease shows itself by hard
pimples, with a small black spot on the apex,

unaccompanied with redness or inflammation
at first, but after a while they become red and
inflamed, and sometimes suppurate, with a

greasy look of the skin between them. In
this form of acne the black spots should be
picked out with a needle or a small pair of
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tweezers. A long piece of tliick matter, like

a worm, is extracted ; but is no worm. After-

wards wash the face with water in which a

small piece of Quillar bark has been steeped,

or with bitter almond emulsion, or borax, one
drachm, water 4 oz. When there is no in-

flammation, use Eau de Cologne, or a few
drops of oil of rosemary dissolved in spirit of

wine, taking a small dose of magnesia in the

morning, or milk of sulphur daily When the

pimples are very sluggish the cautious appli-

cation of tincture of iodine, or of ointment of

nitrate of meixury, will be found serviceable.

2nd. Arises from intemperance. In tliis

case a gradual change of habits is essential.

The use of soap should be avoided, and re-

course had to warm fomentations of slippery

elm, or thin oat gruel. The following should

be applied to the pimples :—Cold cream, 1 oz.,

Goulard's extract 20 drops, mixed together

;

or lemon juice diluted, or solution of borax
in water. The internal administration of the

mineral acids combined with bitter tonics, or

small doses of iodide of potassium, will be found
effectual.

Treatment. Fomentations, poultices, chlo-

ride of zinc solution externally ; sulphur and
alteratives internally.

ACOLOGY. Syn. In medicine, the doctrine

of, or a discourse on, remedies or the materia
medica.
ACONITE (-nite). Syn. Acon'itttm, L. j

AcoNiT, Fr. : Akonixtjm, Eisenhut, Stitem:-

HTJT, Ger. Monkshood; wolfsbane. In botany,

a genus of exogenous plants. Nat. ord., Ra-
nunculacese ; Sex. syst., Polyandria Trigynia.

They are characterised by showy purple or

yellow helmet-shaped flowers growing in pani-

cles, deeply cut leaves, and perennial (usually)

tap-shaped or tapering roots. The whole plant

is highly poisonous, the roots being more poi-

sonous than the leaves. In medicine and ma-
teria medica, the plant Aconitum Napellus
(which see).

Symptoms. Numbness and tingling in the

mouth and throat, which are parched; followed

by giddiness, dimness of sight, and (some-
times) delirium, but seldom complete coma

;

there is numbness and tingling of the limbs,

a loss of power in the legs, (in some cases)

frothing at the mouth, severe abdominal pains,

nausea, vomiting, and diarrhoea; tremors or

twitchings of the voluntary muscles, (some-

times) convulsions (in animals, but not in

man); sharp cries; pupil (generally) dilated,

very rarely contracted ; pulse fitful and sink-

ing ; skin cold and livid ; difiiculty of breath-

ing; general prostration; loss of sensation or

feeling, insensibility, general trembling, faint-

ing, and sudden death. The eyes are often

glaring; and, in some cases, the patient is

completely paralysed, yet retains consciousness

to the last. The case generally proves fatal

in from 1 to 8 hours. If it last beyond this

period there is hope of recovery. (Fleming.)

Antidotes. Ammonia, or brandy, with arti-

VOL. I.

ficial respiration if necessary : cold afEtision

and friction, with warm towels to the back
and limbs. See Alkaloids.
ACONITE LEAVES (B. Ph.). Syn. Aconiti

FOLIA, L. The fresh leaves and flowering tops

of aconitum napellus, Linn., gathered when
about one third of the flowers are expanded,
from plants cultivated in Britain.

Char. Leaves smooth, palmate, divided into

five deeply cut wedge-shaped segments; ex-

citing slowly, when chewed, a sensation of

tingling. Flowers numerous, irregular, deep
blue, in dense racemes.

Prep. Extractum aconiti.

ACONITE ROOT (B. Ph.). Syn. Aconiti
RADIX, L. The dried root of aconitum na-

pellus. Imported from Gennany, or cultivated

in Britain, and collected in the winter or early

spring before the leaves have appeared.

Prep. Aconitia, the active principle ; Lini-

mentum Aconiti, 1 ounce to 1 fluid ounce

;

Tinctura Aconiti, 54^ grains to 1 fluid ounce.

Char. Usually from one to three inches long,

not thicker than the finger at the crown, ta-

pering, blackish-brown, internally whitish. A
minute portion, cautiously chewed, causes pro-

longed tingling and numbness.
ACONITI FOLIA. See Aconite Leaves.
ACONITI RADIX. See Aconite Root.
ACONITIA. C30H47O7N. (B.P.) Syn. Aco-

nitia, L. An alkaloid obtained from aconite.

Take of

Aconite root, in coarse powder, 14 pounds.
Rectified spirit . .

Distilled water . .

Solution of ammonia

.

Pure ether ....
Diluted sulphuric acid J

Pour upon the aconite root three gallons of

the spirit, mix them well, and heat until ebul-

lition commences ; then cool and macerate for

four days. Transfer the whole to a displace-

ment apparatus, and percolate, adding more
spirit, when requisite, until the root is ex-

hausted. Distil oflF the greater part of the

spirit from the tincture, and evaporate the

remainder over a water bath until the whole

of the alcohol has been dissipated. Mix the

residual extract thoroughly with twice its

weight of boiling distilled water, and when it

has cooled to the temperature of the atmo-

sphere, filter through paper. To the filtered

liquid add solution of ammonia in slight excess,

and heat them gently over a water bath.

Separate the precipitate on a filter, and dry it.

Reduce this to coarse powder, and macerate it

in successive portions of the pure ether with

frequent agitation. Decant the several pro-

ducts, mix and distil off the ether until the

extract is dry. Dissolve the dry extract in

warm distilled water acidulated with the sul-

phuric acid; and, when the solution is cold,

precipitate it by the cautious addition of solu-

tion of ammonia diluted with four times its

bulk of distilled water. Wash the precipitate

on a filter with a small quantity of cold dis-

of each

a sufiSciency.
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tilled water, and dry it by slight pressure

between folds of filtering paper.

Characters and Tests. A white, usually

amorphous, solid, soluble in 150 parts of cold,

and 50 of hot water, and much more soluble

in alcohol and in ether; strongly alkaline to

reddened litmus, neutralising acids, and preci-

pitated from them by the caustic alkalies, but
not by carbonate of ammonia or the bicarbo-

nates of soda or potash. It melts with heat,

and burns with a smoky flame, leaving no resi-

due when burned with free access of air.

When rubbed on the skin it causes a tingling

sensation, followed by prolonged numbness. It

is a very active poison.

ACONITIA, CRYSTALLISED. Ca-H^oNOio-
Exhaust the root of wild aconite, carefully

picked and powdered, with very strong alcohol,

to which 1 per cent, of tartaric acid has been
added. Distil at a gentle heat, and sheltered

from the air, to recover the alcohol. Treat
the extract with water to separate all the fatty

and resinous matters. The solution which
contains the aconite in the state of acid tar-

trate is first shaken with ether to remove
colouring matters, and then the alkaloid is

set free by the addition of alkaline bicarbo-

nate, until the cessation of effervescence. A
fresh treatment with ether of this alkaline

solution removes the alkaloid, which crystal-

lizes upon the concentration of the ethereal

liquid, with an addition of petroleum spirit.

The crystals are colourless tables, rhombic or

hexagonal, according to the modifications pro-

duced principally in the acute angles. Crys-

stallized aconitia is soluble in alcohol, ether,

benzine, and chloroform ; insoluble in petro-

leum oils and glycerine.

Aconitia Niteate, Crtstalxised. Crys-

tallised aconitine q. s. ; nitric acid, sp. gr.

1'442, q. s. Saturate the nitric acid with

the aconitine and evaporate. Voluminous
crystals are easily obtained (from 'Formulae
for New Medicaments adopted by the Paris

Pharmaceutical Society).—'Pharm. Journal.'

Owing to the decomposition which this alkaloid

undergoes in the animal organism, as well as

to its liability to decompose during the pro-

cess of evaporation, and exposure to the air,

it often becomes extremely difficult, if not
impossible, to obtain it in a separate state in

conducting a post-mortem examination. The
physiological effects seem to furnish the most
prominent and characteristic evidence of its

presence in such cases, or at any rate these

may serve as a valuable guide to the toxicolo-

gist,

Uncrystallised aconitia is sometimes con-

taminated with delphinia, as well as with
aconella, another constituent of aconite root.

For the dissection of these see Alkaloids.
One fiftieth of a grain of aconitia is stated

to have killed a dog.

Antidotes. See Aconite.
ACONITIC ACID. (Identical with Pyroci-

trie Acid.) An acid extracted by Peschier

from aconitum napellus, and by Bracconnot
from equisetum fiuviatile. It exists in these
plants chiefly in the form of aconitate of

calcium.

Properties. A white, colourless, semicrys-
talline mass.

ACONITINA. See Aconitia.
ACONITINE. See Aconitia.
ACONI'TUM. [L.] Aconite. The phar-

macopoeial name of aconitum napellus (see

heloiv).

Aconitum Ferox. (Ind. P.) Sahitat. Tem-
perate and sub-Alpine Himalaya, at 10,000
to 14,000 feet elevation, from Gurhwal to

Sikkim.

Officinal part. The dried root {Aeoniti

ferocis Radix), in common with those of other

Himalayan species, viz., aconitum napellus,

a. palmatum, and a. luridum, constitutes the

drug well known in the bazaars of Upper
India under the Hindostani name of Pish oi

PiAh.

It occurs in the form of tuberous roots of a

more or less conical form, from two to three

inches in length, and from half an inch to one

inch in thickness at their upper end. They
have usually a shrunken appearance, and ai-e

covered with a dark shrivelled bark ; fracture

shining and resinous ; sometimes waxy, vary-

ing in colour from pale to deep brown. Some
specimes are white and spongy ; and these, it

is asserted, are superior in activity to the more
compact kinds. Inodorous; taste at first

slightly bitter, leaving a peculiar sense of

numbness on the tongue and fauces. Active

principle, aconitia.

Medical Properties and Uses. Similar to

those of aconitum napellus of Europe. Pre-

parations. This root may be advantage-

ously used for the manufacture of aconitia,

the proportion of this alkaloid being much
larger than in the European drug; and also

for the preparation of Linimentum Aeoniti.

From its greater activity, however, it is un-

suited for the preparation of this tincture,

which is intended for external use.

Aconitum Hetorophylium. (Ind. P.) Sa-
bitat. Western temperate Himalaya, at

SpOO to 13,000 feet elevation ; from Indus to

Kumaon. Officinal part. The dried root

{Aeoniti heterophylli Radix). Ovoid tuberous

roots, tapering downwards to a point, from
one to one and a half inches or more in length,

and from three eighths to half an incli in

thickness. The surface, which is covered with

a thin greyish epidermis, is slightly wrinkled

longitudinally, and marked here and there

with root scars. It is inodorous, and of a

bitter taste, devoid of acridity. Does not com-
tain aconitia. It may be readily distinguished

from other roots sold in the bazaars under the

same vernacular name (Atis) by its charac-

teristic bitterness. Properties. Tonic and
antiperiodic. It may be administered inter-

nally with safety, as it contains no poisonous

principle. Therapeutic uses. In convalescence



ACONITUM—ACORN 8&

after debilitating diseases, and in intermittent

and other paroxysmal fevers, it has been found
an efficient remedy. Doses. Tonic, 5 to 10
grains thrice daily j antlperiodic,20to30gralus

of the powdered root every three or four hours,

irrespective of the presence of pyrexia.

Aconitum Napell'us. [Linn.] Syn. Aco-
ni'tum, Ph. L., E., & D. ; AcoNiT napel, cha-
peron DE MOINE, Fr. ; ElSENHUT, BlAUEE-
STUEMHUT, Ger. Early blue wolfsbane, or

deadly aconite. Hah. Various parts of Europe j

grows wild in England, flowering in June and
July. The fresh and dried leaves (aconti
i'o"iiTrM), Ph. L. & E. The root (aconiti

EA'dix), Ph. L. & D. This is the species of

aconite ordered in the pharmacopoeias, and
commonly used in medicine. When chewed
it imparts a sensation of acrimony, followed

by a pungent heat of the lips, gums, palate, and
fauces, which is succeeded by a general tremor
and chilliness. The juice applied to a wound
or the unsound skin affects the whole nervous

system. Even by remaining long in the hand,

or on the bosom, it produces unpleasant

symptoms. Fatal cases of poisoning, by eating

the root in mistake for horseradish, have been
common of late years. The two roots may
be, however, easily distinguished from one

another ; when scraped aconite emits an earthy,

and horseradish its well-known pungent odour.

Moreover, the shape of the roots is very dif-

ferent. In the accompanying figure a repre-

sents aconite root, and h horseradish root.

The leaves should be gathered as soon as the
flowers appear. The root should be taken up
in autumn. When the whole plant is em-
ployed, it should be gathered as soon as the

flowers begin to open. The strength (richness

in aconitia) varies considerably with the time
of the year. 1 oz. of the fresh root contains

5 to f gr. of aconitia ; 1 lb. of the dried
English root contains from 12 to 36 gr. (Hera-
path). The leaves possess the greatest activity

just before flowering ; the root, after it. The
root is at all times fully six times as strong as

the leaves or herb. The wild plant contains

much more aconitia than that which is culti-

vated. The herb, and all its preparations, lose

their efficacy if long kept. The powder, more
particularly, cannot be relied on. Mr Holmes
says it is difficult to find in a commercial
sample of aconite root one root in a dozen,
which upon fracture appears sound and in good
condition.

Froperties, Antidotes, Sfc. See Acokitb.
Tests, Sfc. See Aconite.
Uses, Sfc. In small doses aconite is narcotic,

powerfully diaphoretic, and sometimes diuretic;

in larger ones, the symptoms are similar to
those produced by aconitia. It acts as a
powerful sedative on the heart's action, and
destroys sensibility without disturbing the
mental faculties. It has been given in chronic
rheumatism, gout, paralysis, scirrhus, scrofula,

cancers, venereal nodes, epilepsy, amaurosis,
intermittents, &c. ; but its exhibition requires

the greatest possible caution. As a topical be-

number it has been used with great advantage
in painful affections depending on increased
sensibility of the nerves. Externally it " is

most valuable for the cure of neuralgic and
rheumatic pains. In neuralgia, no remedy, I

believe, will be found equal to it. One appli-

cation of the tincture produces some amelio-

ration ; and after a few times' use, it frequently

happens that the patient is cured. In some
cases, the benefit appears almost magical. In
others, however, it entirely fails to give per-

manent relief." " I do not think that in any
(case) it proves injui-ious." " When it succeeds,

it gives more or less relief at the first appli-

cation. When the disease depends on inflam-

mation, aconite will be found, I think, an un-
availing remedy." " In rheumatic pains, un-
accompanied with local swelling or redness,

aconite is frequently of very great service."

(Pereira, ill, 691.) Dose, of the powder, 1 to 2
gr., gradually increased to 6 or 8. Dr Stoerk

was the first who gave wolfsbane internally,

about the year 1762. It has since been suc-

cessfully employed in Germany in cases of

chronic rheumatism, gout, &c., some of which
were of long standing and had resisted every

other remedy. In England it has been less

extensively used.

Aconitum Panicula'tum. Panicled wolfsbane;

a species formerly ordered in the Ph. L. ; and,

with a. napellus, also in the Ph. U. S. It is

less active than the officinal species.

A'CORN. Syn. Glans. QtTEB'CTJS, L. The
seed or fruit of the oak. In the eai'ly ages of

the world, acorns probably formed one of the

principal articles of the food of man. (Ovid,

Met.,1, 106; Virgil, Qeorg., i, 8; &c.) In

modern times, during periods of scarcity, they

have been consumed as food on the Continent.

Besides starch, they contain a peculiar species

of sugar, which crystallises in prisms, and is

unfermentable ; they also contain tannic and
gallic acids. Mannite and dulcose are the

substances which it most nearly resembles.

(M. Dessaignes.) During the autumn, acorns

are said to be sometimes poisonous to cattle
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aud sheep. Supposed cases of so-called acorn

poisoniug are best treated by withdrawing the

supply of acorns, or removing the animals from

the pastures on which the acorns fall, and by

the administration of aperients, alkalies, and

stimulants.

AC'OEUS CAL'AMUS. See Sweet Flag.

ACOTYLE'DONS (-ko-te-le'-). &/». Acotyle'-

DONES (-don-ez ,• L., prim. Grr.), Jussieu ; Aco-

TYLEDONS, Fr. ; Ohne samenlappen, Ger. In

totany, plants whose seeds are not furnished

with distinct cotyledons or seed-lobes. Acotyle-

donous plants form one of the two great

divisions of the vegetable kingdom, according

to the natural system. They are remarkable

by increasing chiefly in length, by additions to

1 heir end; and not by addition to the outside,

as in Exogens ; nor to the inside, as in Endo-
gens. They are also termed Asex'ual and
PiowEELESS Plants, and answer to the

Ceyptogamia of the Linnean system. See

ACEOGENS, Cellulaees, Thallogens, &c.

ACOUS'TICS (-kow'-).The science of audition

and sound ; that branch of physics which treats

of their cause, nature, and phenomena. The
doctrine of the production and transmission

of sound is termed Diacotjs'tics j that of

reflected sound Catacotjs'tics.

Aconstics. In medicine, remedies employed

to relieve deafness. See Deafness and Deops,
ACOTTSTIC.

ACQUETTA. [lT.,Lime Water.'] Syn. Aqita

TOFFANA ; A. TOFFANIA J ACQTTETTA DI NAPOLI
BELLA ToFFANA, It, A celebrated poison,

prepared by an Italian woman named Toifano,

or Tophana, and in great request in Rome
about the middle of the I7th century. The
composition of this poison has been a matter

of frequent controversy. Pope Alexander VII,

in his proclamation, described it as " aqua-

fortis distilled into arsenic." This would pro-

duce a concentrated solution of arsenic acid.

The Emperor Charles VI, who was governor

of Naples during Tofi'ano's trial, declared to

his physician, Garelli, that it was arsenic

(arsenious acid) dissolved in aqua cymbalarid.

According to Gerarde this cymbalaria was an

aquatic species of pennywort, highly poisonous.

The only objection to the latter statement is

the smallness of the dose, regard being had to

the comparative insolubility of arsenious acid;

but if the woman Toffano prejiared two
poisons, as is probable from history—one, a

single dose of which was fatal, and another,

of which the dose required repetition, and
which was more gradual in its activity—the

discrepancy will be at once removed.

ACRID. Syn. Ac'ee,Ac'eis, L.; Acee (acre),

Fr. ; Beissend, Schaef, Ger. In chemistry and
medicine, sharp, pungent, acrimonious. Acrid
substances are such as excite a sensation of

pungency and heat when tasted, and which
irritate and inflame the skin; as mustard,
turpentine, cantharides, &c.

ACRIDITY. Syn. AceetE, Fr.; ACEITTJDO,
L. The quality of being acrid.

ACRIMONY. Syn. Aceimo'nia, L. ; ACEi-
MONiE, Aceete, Fr.; ' Schaefb, Ger. In
medicine and chemistry, the quality or pro-
perty of inflaming, irritating, corroding, dis-

solving, or destroying other bodies.

ACROGENS. Syn. Aceogen^, L. ; ACEO-
GENES, Fr. In hotany, aeotyledonous or

cryptogamic plants, in which stems and leaves,

or an organisation approaching leaves, are dis-

tinguishable; which have stomates or breath-

ing spores on their surface, are propagated by
spores, and increase by the growth of the stem
at the point only. Ferns and club-mosses are
examples of this class of plants.

ACROLEIN. Syn. Aceylic Alcohol. This
substance occurs amongst the products of de-

composition when glycerine or any of its

compounds is subjected to ordinary distillation.

It derives its name from its violently irritant

effect upon the mucous membranes of the
eyes and respiratory organs. It is best pre-

pared by the process of Redtenbacher (see
' Leibig's Ann.,' xlvii, 114), by distilling in a
capacious retort, a mixture of glycerine with
phosphoric anhydride, or with hydric-potassic

sulphate (the acid sulphate or bisulphate of

potash) ; the vapours must be condensed in a
properly cooled receiver, which is luted on to

the retort and provided with a tube opening
into a chimney having a good draught. The
distilled liquid separates into two layers, the
upper one consisting of acrolein, and the
lower one of an aqueous solution of the same
substance mixed with a quantity of acrylic

acid. This distillate, after digestion with
finely powdered litharge, with the object of
neutralising the acid, must be rectified by the
heat of a water bath : the acrolein so obtained
must be submitted to a second rectification

from calcic chloride. All these operations
must be conducted in vessels filled with car-

bonic anhydride (carbonic acid) because acro-

lein becomes rapidly oxidized when exposed to
the air.

Acrolein is a clear colourless liquid, lighter

than water, boiling at about 125° F. It has
great refracting power and a burning taste

;

when pure it is neutral to test paper.

ACROSPIRE (-spire). Syn. Aceospi'ea, L.

;

Plumule, Fr. ; Blattkeim, Ger. The shoot or

sprout of a seed, when it begins to grow ; the
part of a germinating seed termed the plume,
or plumula.
When the growth of a seed begins to be

developed, the germ, from which the stem
originates, shoots forth under the form of a
delicate curved fibre, which, gradually burst-

ing its covering, makes its appearance at the
end of the seed. The fibrils of the radicle

first sprout forth from the tip of the grain ; a
white elevation appears, that soon divides into

three or more radicles, which rapidly grow
larger, and are succeeded by the plumula,
which peeps forth at the same point, in the
form of a pale green leaflet, which, twisting

thence beneath the husk to the other end of
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the seed, ultimately bursts its prison-house,

and becomes a perfect leaf. See Geemination
and Malting,
ACTINIC RAYS. See Actinism,
ACTINISM. Syn. Actinic Rays ; Chemi-

OAi Rats. A term given to a supposed
principle accompanying the heat and light of

the sunbeam. Actinic rays chiefly exist beyond
the violet extremity of the solar spectrum, and
are characterised by the power of exciting
chemical change, e.g., the decomposition of
certain silver salts (in photography) ; the com-
bination of a mixture of chlorine and hydro-
gen, &c. The so-called vital functious of
animals and plants are also greatly influenced
by the actinic or chemical rays.

ACTINOGRAPH, An instrument for regis-
tering the intensity of the chemical influence
{actinism) of the sun's rays.

ACT, TOWNS IMPROVEMENT CLAUSES,
1847 (10 & II Vict., c. 34), The following pro-
visions of this Act are incorporated in the
Public Health Act, 1875, and refer exclusively
to urban districts :

—

1. With respect to naming the streets and
numbering the houses.

2. With respect to improving the line of
the streets and removing the obstructions.

3. With respect to ruinous or dangerous
buildings.

4. With respect to precautions during the
construction and repair of sewers, streets, and
houses.

5. With respect to the regulation of slaugh-

ter houses.

Notices for alterations under the 69th, 70th,

and 7lst sections directions under the 73rd
section, and orders under the 74th section of

the said Towns Improvement Clauses Act,

may, at the option of the urban authority, be
served on owners instead of occupiers, or on
owners as well as occupiers, and the cost of

works done under any of these sections may,
when notices have been so served on owners,

be recovered from owners instead of occupiers

;

and when such cost is recovered from occu-

piers, so much thereof may be deducted from
the rent of the premises where the work is

done as is allowed in the case of private rates

under the Act.

ACTUAL. Real, effectual, absolute ; as op-

posed to that which is merely virtual or

potential. In surgery, a red-hot iron, or any
other heated body, used as a cautery, is termed
the ACTUAL CAUTERY; whilst a caustic or

escharotic so employed is called the poten-
tial CAUTERY.
ACTUAL CAUTERY. See Actual.
ACUTE', Syn. Acut'us, L.; Aigu, Fr.

;

Heetig, Hitzig, Spitzio, Ger, Sharp,

pointed, sensitive. Applied to the senses, as

acute hearing, eyesight, &c. In pathology,

diseases exhibiting violent symptoms, and
whose course is short, are said to be acute

diseases.

ADAPTER. In chemistry, a tube placed

between two vessels (commonly a retort and

receiver) for the purpose of uniting them

or increasing the /,^^-'-»^^_^
distance between yj^ Ĵ '*

them, so as to
'

facilitate the con-

densation of va-

pour in distil-

lation, (See ^-
gure.)

ADDER'S TONGUE. Syn. Common adder's
TONGUE; Ophioglos'sum vulga'tum, Linn.
A perennial plant, of the natural order Filices

(DC), growing wild in England. It is found
in our woods and pastures, and flowers in

May and June. It was once used to form a
celebrated traumatic or vulnerary ointment
and is still highly esteemed among rustic

herbalists.

ADEPS. Syn. Laed. See Adeps pe^pa-
eatus. Fat, and Laed,
ADEPS BENZOATUS, Syn. Benzoated

Laed.
ADEPS PRiEPARATUS. Syn. Axunge ;

Pbepaeed Laed.
ADHE'SION (-he-zhiin). Syn. Adh^'sio, L.;

Adhesion, Fr. : Anhangung, Aexlebung,
Ger. The act or state of sticking or being
united.

Adhesion. In physics, the force with which
bodies remain attached to each other when
brought into contact; e.g., ink adheres to

paper, paint adheres to wood, &c. It differs

from ' cohesion ' in representing the force

with which difierent bodies cling together

;

whereas cohesion is the force which unites the
particles of a homogeneous body with each
other, e. g., particles of iron cohere and form
a mass of iron ; particles of water cohere and
foi-m a mass of water, &c.

Adhesion, In pathology, the morbid union,

from inflammation, of parts normally con-

tiguous but not adherent.

Adhesion. In surgery, the reunion of divided

parts, by the adhesive inflammation ; as when
incised wounds heal by wbat is termed the
' first intention.'

ADHE'SIVE. Syn. Adh^si'vus, L. ; Ad-
HESiE, Fr. ; Adhasite, Verwachsend, Ger.

In pharmacy, &c., having the quality or

property of sticking or adhering. Hence
adhe'siveness,

AD'IPOCERE (-sere). Syn. Geave-waxJ ;

Adipoce''ea, L, ; Adipociee, Fr. ; Fett-
WACHS, Ger. A substance resembling a mix-

ture of fat and wax, resulting from the de-

composition of the flesh of animals in moist

situations, or under watei*. It is chiefly mar-
garate of ammonium. Lavoisier proposed to

produce this substance artificially, for the

purposes of the arts. Attempts have since

been made to convert the dead bodies of cattle

(carrion) into adipocere, for the purposes of

the candle-maker and the soap-boiler, but

without success. Besides, dead animal matter
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can be worked up more profitably than in

making artificial aiiipocere.

Hatcbettine or rock -fat is sometimes called

'adipocere'j and bog-butter is a substance

nearly similar to it.

AD'JECTIVE. Syn. Adjecti'vxjs, L. ; Ad-
JECTIF, Fr. In dyeing, depending on another,

or on something else ; applied to those colours

which require a base or mordant to render

them permanent. See Dyeing.
AD'JUVANT. [Eng., Fr.] Syn. Ad'jutans,

L. ; Aidant, &c., Fr. Assistant ; helping.

(As a substantive—) In prescriptions, see

Peesceibing (Art of).

ADULTERATION. Strictly speaking, this

term ought only to be applied to the practice of

adding substances to articles of commerce,
food or drink, for the purposes of deception

or gain, but a wider interpretation is frequently

placed on the word than the definition given

by magistrates and analysts, these latter often

regarding accidental impurity, or even, in

some instances, actual substitution as acts of

adulteration.

The following definition of an adulterated

substance has been adopted by the Society of

Public Analysts

—

A substance shall be deemed to be adul-

terated

—

A. In the case offood or drink :

1. If it contain any ingredient which may
render such article injurious to the health of

a consumer.

2. If it contain any substance that sensibly

increases its weight, bulk, or strength, or

gives it a fictitious value, unless the amount
of such substance present be due to circum-

stances necessarily appertaining to its collec-

tion or manufacture, or be necessary for its

preservation, or unless the presence thereof

be acknowledged at the time of sale.

3. If any important constituent has been
wholly or in part abstracted or omitted, unless

acknowledgment of such abstraction or omis-

sion be made at the time of sale.

4. If it be an imitation of or sold under the
name of another article.

B. In the case of drugs

:

1. If when retailed for medical purposes
under a name recognised in the 'British Phar-
macopoeia' it be not equal in strength and
purity to the standard laid down in that work.

2. If when sold under a name not recognised
in the ' British Pharmacopceia ' it differs ma-
terially from the standard laid down in ap-

proved works on materia medica, or the
professed standard under which it is sold.

Limits. The following shall be deemed limits

for the respective articles referred to

:

Milh shall contain not less than 9'0 per
cent., by weight, of milk solids, not fat, and
not less than 2-5 per cent, of butter fat.

Shim Milk shall contain not less than 9'0

per cent, by weight ofmilk solids not butter fat.

Butter shall contain not less than 80 per
cent, of butter fat.

Tea shall not contain more than 8*0 per
cent, of mineral matter, calculated on the

tea dried at 100° C, of which at least 3-0 per
cent, shall be soluble in water, and the tea

as sold shall yield at least 30 per cent, of

extract.

Cocoa shall contain at least 20 per cent, of

cocoa fat.

Vinegar shall contain not less than 3 per

cent, of acetic acid.

The practice of fraudulent adulteration has
been indulged in for centuries. In every civi-

lised state there have been enactments against

it. The Romans had their inspectors of meat
and corn. In England an Act to prohibit

adulteration was passed as early as 1267, and
penalties against it were in force in 1581,

1604, 1836, 1851. In 1822, Accum published

a work having the sensational title of
* Death in the Pot,' and in 1855 appeared
Dr Hassall's book, ' Food and its Adultera-

tions.' The information conveyed in these

works, added to the revelations of the ' Lancet'
Sanitary Commission, and the contributions

to scientific literature on the subject of food

by Letheby, Pavy, Parkes, Blyth, and others,

together with the published evidence given

before the House of Commons Commission
appointed to carry out an inquiry into the

subject, roused public attention to such a

degree as to lead to the passing by the legis-

lature of the Adulteration Acts.

The sophistications may be divided into

several distinct classes:

1. To give weight or volume, such as water
added to butter, plaster of paris to flour, &c.

;

red earths to annatto, sand to tea- leaves, &c.

;

water to milk, &c. ; all these, therefore, are

substitutions of worthless or very cheap
articles which take the place of the real.

2. To give a colour which either makes
the article more pleasing to the eye, or else

disguises an inferior one, e.g., Prussian blue,

black lead, &c., to green teas; annatto to

cheese, &c. ; arsenite of copper to sweet-

meats, &c.

3. Substitutions of a cheaper form of the
article, or the same substance from which the
strength has been extracted put in the place

of the real, e.g., tea mixed with spent leaves,

&c.

4. A very small class where the adulteration

is really added with no fraudulent intent, but
to enhance the quality of the goods sold

—

alum to bread in small quantities.

The following, according to Blyth (' Die. of
Hygiene '), is a list of articles most com-
monly adulterated, with the names of the
substances used in their sophistication :

—

AcoNiTiA with other alkaloids, e.g., del-

phinia, aconella, &c.

Ale, common salt, Cocculus indicus, grains

of paradise, quassia, and other bitters, sul-

phate of iron, alum, &c.

Allspice, mustard husks.
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Anchovies, other fish, and colouring mat-
ters, e. g., Armenian bole, Venetian red,

&c.

Anwatto, all sorts of starch, soap, red fer-

ruginous earths, carbonate and sulphate of

lime, salts, &c.

Aeeoweoot, various other fecula, such as

sago, tapioca, potato, and others.

Balsam of Copaiba, turpentine and fixed

oils.

Beef (Potted), Armenian bole.

Bismuth, carbonate of lead, sometimes
arsenic (this latter is an impurity not inten-

tional).

Bloatbes (Potted), Armenian bole.

Beandt, water, burnt sugar, &c.

Beead, potatoes (mashed), alum, inferior

flour, &c., &c.

BuTTEE, water, salt, colouring matter, lard,

tallow, and other fats.

CAJtrpTJT Oil, copper, camphor dissolved in

oil of rosemary, and coloured with copper as

a substitute.

Calamine, coloured sulphate of baryta.

Calomel, sulphate of baryta, chalk, white
precipitate, white lead, pipe-clay, &c., &c.

CalumbA, tinged bryony root, root of
Frasera Walteri, and others.

Cambogb, starch, &c.

Camphoe, a substitution of Borneo cam-
phor has been made.

Canthaeides, golden beetle, artificially

coloured glass, &c.

Caebonate of Lead, sulphate of baryta,

sulphate of lead, chalk, &c., &c.
Caemine (Cochineal), sulphate of baryta,

bone black, &c.

Cassia (Senna), leaves of Solenostemma
argel, and other foreign leaves.

Castoe Oil, other oils, often small quan-
tities of croton oil.

Cayenne, ground rice, vermilion, Vene-
tian red, turmeric.

Champagne, gooseberry and other wines
as substitutes, different colouring matters,

&c.

Cheese, annatto, bole (Armenian), and
other colouring matters.

Chicoey, colouring matters, such as fer-

ruginous earths, and burnt sugar, Venetian
red, &c., and dififerent flours, such as wheat,
rye, beans, &c., and sometimes sawdust.

Cidee, lead (as an impurity, not intentional).

CiGAES, substitutions of hay and other

rubbish, inferior tobacco, leaves sometimes
darkened by some brown vegetable dye.

Cinnamon, cassia, clove stalks, and different

flowers.

Claeet, brandy, and substitution of in-

ferior wines.

Cloves, clove stalks.

Cocoa and Chocolate, cheaper kinds of

arrowroot, such as Tous les mois and East
Indian, animal matter, corn, sago, tapioca,

&c.

Coffee, chicory, roasted wheat, rye flowers,

and colouring matters, such as burnt sugar,
&c.

COD-LIVEE Oil, other oils mixed with it,

CoLocYNTH (Compound Exteact of), the
extract is not unfrequently made with the
pulp and seeds.

Confectionery, injurious colouring mat-
ters, such as arsenite of copper, chromate
of lead, &c.

Confection, Aromatic (Aeomatio Chalk
Powdee), expensive ingredients omitted, tur-

meric substituted for saffron, &c., &c.
Copal, gum dammar, resin, &c.
CuEEY-powdee, red lead, ground rice,

salt.

CusPAEiA Baek, the bark of Strychnos
Nux Vomica is said to have been substituted.

CtrsTAED AND Ego Powdee, turmcric,
chrome yellow, and different flours.

Elateeium, starch, flour, chalk, &c.

Epsom Salts, chloride magnesium, chalk,

&c.

Ethee, alcohol.

Floue, other and inferior flours, as the

flour from rice, bean, Indian corn, potato, &c.,

sulphate of lime, alum.
Gelatine, salt and sugar.

Gin, water, sugar, capsicum, flavouring

matters of different kinds, turpentine, alum,
tartar.

GiNGEE, turmeric, and husks of mustard,
flour from wheat, sago, &c.

GxTAiACUM Eesin, Other resins.

Honey, flour, cane sugar, &c.

Hops, Cocculus indicus, grains of paradise,

&c., &c.

Iodide of Potassium, water, carbonate of

potash, chlorides of soda and potash, iodate of

potash, iodine, &c.

Iodine, water, plumbago, charcoal, black
oxide of manganese, &c.

Ipecacuanha, other roots, extraneous
woody flbre; when in powdei", chalk, flour,

&c., have been added.

Isinglass, gelatine.

Jalap, raspings of guaiacum, false jalap

root, &c.

Laed, carbonate of soda, salt, potato, flour,

and lime.

Lemon Juice, a mixture of sugar and water,

acidulated with sulphuric acid, has been sub-

stituted.

Liquorice, rice, chalk, gelatine, and dif-

ferent flours.

Magnesia 1 lime, carbonate of

„ Sulphate j magnesia.

Magnesia, Caebonate, lime, sulphate, &c.,

&c.
Maemalade, apple, or turnip pulp.

Meecuey, lead, tin, zinc, bismuth, &c.

„ Geben Iodide of, red iodide of

„ Red Oxide of, brick-dust, red
lead, &c.

„ Ammoniated (white peecipi-
tate), chalk, carbonate of lead, plaster of
Paris, &c., &c.
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Mile, water.

MtrsTAED, turmeric, wheat flour.

MtesHj gum bdellium, and other gum
resins.

Oatmeal, barley flour, rubble.

Opium, stones, sand, clay, vegetable ex-

tracts, sugar, treacle, water, &e.

Paeeiea Root, different roots substituted.

Peppee, linseed meal, different flours, mus-
tard husks, &c.

Pickles, salts of copper, acetate of copper.

PoETEE and Stout, sugar, treacle, water

and salt.

Potash, carbonate, sulphate, and chloride of

potash, lime, iron, and alumina.

Potash, Acetate oe
j '^^PhbHdes

^
of

„ Caebokateof
I p^^^^j^^

Potash, Bicaebonate of, carbonate of pot-

ash.

„ Citeate of, sulphates of potash.

„ Chloeate OF,chloride of potassium.

„ Taeteate of, tartrate of lime.

„ NiTEATE OF, sulphate or chloride

of potassium.

Peeseetes, salts of copper.

Quinine, sulphate of lime, chalk, mag-
nesia, cane-sugar, sulphate of cinchonine, &c.

E.HUBAEB, turmeric, and inferior varieties

substituted for Turkey.
Rum, water, cayenne, burnt sugar.

Sago, potato flour.

Sauce, treacle, salt, cochineal, Armenian
bole, and other colouring matters.

ScAMMONT, chalk, starch, guaiacum, jalap,

dextrin, &c.

Senega, guiseng, gillenia.

Senna, leaves of cynanchum argel.

Sheeey, sulphates of potash, soda, brandy,

burnt sugar, &c.

Snuff, carbonate of ammonia, glass, sand,

colonring matter, &c.

Soda, Bicaebonate, carbonate and sul-

phate of soda.

„ Cabbonate, sulphate of soda.

„ Phosphate of, phosphate of lime.

Spices, colouring materials, substitutions,

and different flours.

Squills (Powdeeed), wheat flour.

SuGAE (Moist), sand, flour, &c.

SuLPHUE, sulphurous acid (as an impurity).

SuLPHUEic Acid, lead, water, arsenic, hy-
drochloric acid, &c.
Tapioca, mixing, inferior starches with the

pure tapioca.

Tea, sand, iron filings, exhausted tea leaves,

foreign leaves ; and in green teas, black lead,

Prussian blue, China clay.

Tobacco, inferior tobacco, water.

TuEMEEic, yellow ochre, carbonate of soda,

or potash.

UvA Uesi (Beaebeeet Leaves), leaves of

red whortleberry, and others.

Vinegae, sulphuric acid, and metallic im-
purities.

Wines, water, jerupiga, bitnrtrate of potash.

substitution of inferior wines, brandy, spirits,

and various other matters.

Zinc, Oxide of, chalk, carbonate of mag-
nesia.

" The Sale of Food and Drugs Act" has now
supplemented several Acts which were passed
during the present century for the preven-
tion of adulteration. An Act prohibiting the
mixture of injurious ingredients with intoxi-

cating liquors remains unrepealed, as do also

one or two statutes relating to trade frauds as

for example the Adulteration of Seeds Act,

1809. These latter have not been incorpor-

ated in " the Sale of Food and Drugs " Act.

M (e). [L.] For words sometimes written
with this initial diphthong, and not found
below, look under E.

JEGI'RINON (-31'-). [Gr.] See Ointment.
^GYPTI'ACUMt (-jip-ti'.). [Lat.] Syn.

Unguen'tum .ffiGYPTiACUM, L. Oxymcl or

liniment of verdigris. The name originated

with Hippocrates, who is said to have learned
its composition in Egypt.

aiOL'IPILE (-pile). A hollow ball of metal,

having a slender neck with a very small ori-

fice, contrived to exhibit the conversion of
water into steam by the action of heat, and to

account for the natural production of winds.
It was known to the ancients, is mentioned by
Vitruvius, and was studied by Descartes and
others. It has been used in surgery to pro-

duce eschars, in the same cases as moxas j the
effect of the steam being limited by means of

a piece of perforated pasteboard. When filled

with alcohol, and the jet of vapour inflamed,

it is sometimes employed as a bio r pipe. M.
Soyer used an apparatus of this kind to supply
the heat in his portable furnace. The liquid,

however, which he employed was camphine.
A'EP. (a'-er). [L,, prim. Gr.] Air.

A'EEATED (a'-er-rate-ed). In chemistry,

&c., impregnated with carbonic acid. See
Alkali, Lemonade, Watees, Mineeal.
AE"RIAL (a-ere'-e-al). Belonging to the air

or atmosphere ; produced by, consisting of,

depending on, or partaking of the nature of

the air.

AERIFICA'TION (a-er-e-). Syn. AiiEiFICA'-

Tio, L. ; Aeeification, Gazeification, Fr.

In chemistry, the conversion of a body into

gas.

A'ERIFORM (a'-er-). Syn. Aeeifoem'is,
L. ; Aeeifoeme, Gazeifoeme, Fr. Luft-
FOEMio, &c., Ger. In chemistry, air-like,

gaseous.

AEROL'OGY. Syn. Aeeolo'gia, L. ; Aeeo-
LOGiE, Fr., Ger. In physics, a discourse or

treatise of the air. In 'physiology and hygiene,

the doctrine of the air, more especially with
regard to its salubrity and action on organised

beings.

AEROM'ETER. Syn. Aeeome'tettm, L. ;

Aeeometee, Fr. An instrument used in

aerometry.

AEROM'ETRY. Syn. Aeeome'teia, L.;

Aeeometeie, Fr. ; Luftmesskunst, &c., Ger.
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In chemistry and physics, the art of measuring
gases, and of determining their densities.

AERONAUTICS. Syn. AEKONAUTiauE, Fr.

The art of sailing in, or of navigating the air.

See Balloons.
AEROPHO'BIA. [L.] Syn. Aeeophobie,

Fr. In pathology, a dread of air (wind) ; a

common symptom in hydrophobia, and occa-

sionally present in hysteria and phrenitis.

AEROSTAT'ICS. Syn. Aeeostat'ica, L.;
Aebostatique, Fr. That branch of pneuma-
tics which treats of air, and other elastic

fluids, in a state of rest.

AEROSTA'TION. [Eng., Fr.] Syn. AiJKO-
STA'tio, L. The art of weighing the air

;

aerial suspension and navigation. See Bal-
loons.

.ffiRU'GO (e-). [L.] The rust of brass,

bronze, or copper; verdigris.

.ffiSCULIN. C21H24O13. A crystalline fluo-

rescent substance existing in the bark of the

horse-chestnut (cbscuIus hippocastanum) and
of other trees of the genera ^sculus and
Faria. In the above-named sources jEsculin

is associated with another fluorescent body
called Pariin.

.ffi'THER. See Ethee.

.a:THE"REA (-there-). [L. pi.] Ethers.

.ffiSTHET'ICS (ez-). Syn. ^sthet'ica, L.
Medicines or agents which affect sensation.

See Anesthetics and Hypeeesthetics.
.aE'THIOPS. See Ethiops.
AFFECTION. [Eng., Fr.] Syn. Affec'tio,

L. In pathology, a term nearly synonymous
with disease.

AFFINITY. Syn. Chemical affinity;
Affinitas, L. ; Affinite, Fr. ; Veewandt-
schaft, Ger. If oil and water be shaken
together they produce no change upon one
another, as is proved by their separating into

two layers with their properties unaltered,

when the mixture is allowed to remain at rest

for a short time. Such bodies are said, in

chemical language, to have no affinity for one
another. If iodine and metallic mercury be
rubbed together in a mortar they will unite

in definite proportions by weight, and form a

combination possessing properties totally dis-

tinct from those of its constituents. Thus,
iodine is a greyish, metallic-looking solid, con-

vertible into a violet vapour by heat, per-

ceptibly soluble in water, and capable of

producing a blue compound with starch.

Mercury is a metallic, silvery-looking liquid.

The product of their union (biniodide of

mercury) is a scarlet powder, destitute of

metallic lustre, convertible into vapour by
heat, without the production of violet fumes,

insoluble in water, and incapable of developing

a blue colour with starch. Again, the greenish-

yellow and intensely poisonous gas, chlorine,

unites in definite proportions by weight with
the soft, wax-like, and highly poisonous metal

sodium to produce the white crystalline solid

chloride of sodium (common salt), a compound
which, except in very large quantities, is not

only not poisonous, but actually beneficial to

health.

Such combinations are called chemical
compounds, and the force which binds their

constituents together is distinguished from
all other attractive forces by the term affinity

or chemical affinity. Bodies united by affinity

are also said to have united chemically.

Affinity is in most cases exerted between
different substances, in which respect it

resembles adhesion ; but bodies united by
adhesion, e.g. ink to paper, paint to wood, &c.,

unlike those united by affinity, suffer no change
of properties.

Affinity is exerted at immeasurable dis-

tances, therefore substances to be submitted to

its influence must be brought into (apparently)

actual contact. This condition is frequentlj'

fulfilled by the vaporisation, fusion, or solution

of one or more of the bodies to be submitted
to its action.

In many instances substances which have no
affinity for one another at ordinary tempera-
tures manifest this power when heated.

Whenever chemical union takes place, heat
is invariably evolved ; conversely, tlie decom-
position of a chemical compound is always
accompanied by an apparent loss of heat or

reduction of temperature.
Finally, the most striking phenomena cha-

racteristic . of, and accompanying, chemical
affinity are, development of heat, change of

properties, and union in definite or constant
proportions by weight.

AFFUSION. In chemistry, the washing of a
precipitate, &c., for the purpose of removing
soluble matters. In medicine, affusion is of

three kinds:

—

1. Lotions, which consist in washing a part

of the body with a sponge or rag soaked in a
liquid.

2. Aspersions, which consist in throwing
a liquid drop by drop, like rain, upon the

body.

3. Shower haths, which consist in allowing

a number of small streams of water to fall

from a height upon the surface of the body.

If the water fall from a considerable height,

affusion is then termed douche by the French.

AFT'ER-DAMP. Syn. Choke-damp. Car-

bonic acid gas resulting from explosion of air

and fire-damp (light carbonetted hydrogen) in

coal mines.

AFT'ER-PAINS. Those following child-

birth. The only remedy is patience ; they

may, however, be frequently alleviated by
small doses of morphia or liquor opii sedativus.

Heated cloths and warm fomentations are

sometimes useful, particularly if assisted by
moderate but sufficient pressure on the

abdomen, by means of a broad bandage.

They seldom follow with severity the first

birth.

Treatmentfor Animals. Remove clots from
parts, raise the hind-quarters. Give clysters

of liaseed tea, lukewarm, and laudanum or
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belladonna extract. Syringe out parts with

Condy's fluid considerably diluted. Give

internally belladonna, opium, or chloroform.

Draw away milk.

AFT'EE-WASH (wosh). In the art of the

distiller, the liquor in the still after the spirit

lias been drawn over.

AG'AEIC. [Eng., Fr.] Syn. Agab.'icttm,

Agab'icus, L. ; Blatteeschwamm, Piiz,

ScHVTAMM, Ger. In botany, a genus of fungi,

of numerous species, embracing the mushrooms

and champignons. Of these plants, some are

edible ; others poisonous. The term is also

commonly applied to the boletus found on

oaks (touchwood), and on larches (male

AGAEIC). See MUSHEOOM3.
Fly-agaric. Syn. Fly mtjsh'eoom ; Agae'i-

cus MUSCA^EiA, Linn.; Amani'ta m. One

of the most narcotic and poisonous of our

fungi, producing, in small doses, intoxication

and a pleasing species of delirium ; for which

purpose it is commonly employed in Kams-

chatka. (Hooker.) It possesses the singular

property of imparting an intoxicating quality

to the urine, which continues for a long time

after taking it. This secretion is, therefore,

commonly saved by the natives during a

scarcity of the fungus. " Thus, with a few

amanitse, a party of drunkards may keep up

their debauch for a week;" and the intoxica-

tion so produced is capable of " being propa-

gated through five or six individuals."

(LangsdorfE.) Water in which it has been

boiled is poisonous ; but the boiled fungus

itself is inert. The liquid from it is used

as a fly-poison ; whence the name mush-

room is derived. It may be known by its

rich orange-red colour in autumn.
AG'ATE (-ate, -etj). [Eng., Fr.]

_
Syn.

Acha'tes (-ka'-tez), L. A semi-pellucid un-

crystallised species of quartz, remarkable for

its hardness, variety of colour, and suscepti-

bility of receiving a high polish. It is an

aggregate of various siliceous minerals, of

which chalcedony appears generally to be the

base. Carnelian, jasper, amethyst, and other

similar minerals, often enter into its composi-

tion. The colours are often delicately ar-

ranged in stripes, bands, or clouds. Those

which take an angular form, as the Scotch

pebble, are called eortification agates. It

is the least valuable of the precious stones,

and is chiefly made into rings, seals, beads,

burnishers, &c., on account of its hardness.

Its powder is used for cleansing and polish-

ing iron, brass, &c., and to sharpen edge-

tools.

AGEING LIQUOE. Dissolve 3 lbs. of chlo-

rate of potash in 4 galls, of boiling water.

Add 20 lbs. of powdered white arsenic to 20
lbs. of solution of caustic soda at 60° Tw.,

and boil until the arsenic is completely dis-

solved. Add the latter solution to the former,

with stirring, until the mixture stands at 28°

Tw.
AG'NAIL. See Whitlow.

AGRYPNOT'ICS (-grip-). Syn. Anthtpn-ot'-
ics (-hip-); Ageypnot'ica, Anthtpnot'ica,
L. In medicine and pharmacology, agents or

substances which prevent sleep ; as tea, coffee,

digitalis, vinegar, &c.

A'GTJE (-gii). Ague may be defined as

febrile phenomena occurring in paroxysms,

and observing a certain regular succession,

characterised by chill, abnormal heat, and
unnatural cutaneous discharge, which prove to

be a temporary crisis and usher in a remission.

These phenomena are developed in an uninter-

rupted series or succession more or less regu-

lar, which pass into each other by insensible

stages. Ague is paludal fever, and has always

been observed to prevail in marshy moist dis-

tricts, and in low, swampy humid countries, in

which seasons of considerable heat occur.

The neighbourhood of marshes, or of a

district which has been at some recent time

under water ; the banks of extensive lakes, and
the shores of rivers and seas where the water

flows sluggishly, and in some places stagnates

;

shallow rivers ; extensive level tracts of forest

land, where moisture is always present ; and
the surface of the land constantly covered

with excavation from the ground,—these are

the terrestrial physical conditions, in which

marsh and littoral fevers are almost univer-

sally to be found, although it must be

admitted that there are some marshy districts

in which the disease does not show itself.

In these latter localities the efl'ects of the

miasmatic poison, show themselves in cholera

or typhus. No precise knowledge of the

nature and source of this subtle poison which,

in default of a better name we call malaria,

has yet been acquired ; indeed it has yet to be

proved that malaria has a distinct existence.

Science has as yet been unable to discover

tlie presence of any poisonous principle in

the air of ague on other regions.

Ague may exist without any alteration of

structure being set up; but in the milder

forms of this fever a greater number of organs

and tissues are morbidly altered than perhaps

in any other form of disease. The parts so

afiected are the liver, spleen, lungs, heart,

brain, and the serous and mucous membranes of

the body generally. Within certain limits,

the specific action of the malarial poison may
be said to be in the inverse ratio of the inten-

sity of the fever which attends its action. The
affections of the liver and spleen also vary

greatly according to the locality in which the

patient is attacked ; for instance, whilst in

some parts of India the spleen is the organ

principally involved, in other districts of the

same continent it is the liver. In England,

under proper medical treatment, the patient

usually recovers without any manifest derange-

ment either of structure or impairment of

function of any organ or tissue. The liver

may, however, become affected if the patient

suffering from the disease has been neglected

for any length of time.
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Notwithstanditig the opinions of Finlce and
Professor Colin, there appears to be consider-

able ground for the supposition that ague
may be caused by drinking marsh and surface

water. In an interesting paper on the
' Indian Annals' for 1856, Mr Bettington, of

the Madras Civil Service, says :—" It is noto-

rious that the water produces fever and
affections of the spleen." In confirmation of

this assertion, he brings forward what seems

to be some remarkably strong evidence. He
cites cases of villages placed under the same
conditions as to marsh-air in some of which
fevers were prevalent, whilst in others they

were absent ; and he found on inquiry that

whilst the latter villages were supplied with

pure water, the inhabitants of the former had
to drink marsh or mullah water, full of vege-

table debris. In one village there were two
sources of supply—a spring and a tank, the

first fed by surface, and the other by marsh
water. Those only who partook of the tank

water were attacked by fever. Again, in

TuUiwaree the fever was so universal that

scarcely any inhabitant escaped it. In this

village Mr Bettington caused a well to be

dug, and the result was that the fever disap-

peared. Similar cases have occurred in this

country. Twenty years ago Mr Blower, of

Bedford, directed the attention of medical

men to a case that occurred in a village, in

which ague had nearly disappeared when a

well was dug; and to another instance which
occurred in the village of Houghton. In

this parish almost the only family which
escaped ague was that of a farmer ; the mem-
bers of this family partook of well water

;

whilst those who did not escape the disease

drank ditch water.

In the ' Indian Annals' for 1867 is a paper

by Dr Moore, confirming the opinion that

ague may be produced by the causes already

stated, and M. Commaille (' Rec. de Mem. de

Med. Mil.,' Nov., 1868) states that in Mar-
seilles, paroxysmal fevers, formerly unknown,
have made their appearance, since the water
supply to that city has been drawn from the

Marseilles Canal.

In his report for 1870 Dr Townsend, the

Sanitary Commissioner for the central pro-

vinces of India, states that the natives of

India hold an opinion that the use of river

and tank water during rainy seasons (when
the water always contains an increased quan-
tity of vegetable matter) will almost always
cause ague. Boudin (' Traite de Geographic
et de Statistiques Medicale,' 1857, t. i, p. 142),

records an extraordinary case. Eight hundred
soldiers, in good health, embarked in three

vessels to pass from Bona, in Algiers, to Mar-
seilles, in the year 1834. They all arrived at

Marseilles the same day. In two vessels there

were 680 mei;i, without a single sick one
amongst them. In the third vessel, the Argo,
there had been 120 soldiers ; 13 died during
the short passage, and of the 107 survivors

no less than 98 were disembarked suffering

from all forms of paludal fevers. We may
presume that the diagnosis was correct, since

Boudin himself examined the men. When
tlie vessels started the crew of the Argo had
not a single sick man aboard. The crew and
soldiers of all the boats were exposed to the
same atmospheric conditions. The influence of

air must, therefore, be excluded. There is no
mention of food, but it has never been sug-
gested that food has ever been concerned in

the production of malarious fever. It was a
very diflerent matter, however, with the water
supply. In two of the vessels the water was
good, whilst the Argo had been sujiplied with
marsh water, which was offensive to the smell,

as well as unpalatable. This latter was sup-

plied to the soldiers, whilst the crew drank
uncontaminated water. Amongst those who
deny that marsh water is the cause of ague
must be quoted Professor Colin. The professor,

who is regarded as an authority on intermittent

fever, in his work ' De 1' Ingestion des Eaux
Marecageuse comme cause de la Dysenterie et

des Fievres intermittentes,' instances numerous
cases in Algiers and Italy in which impure
marsh water gives rise to indigestion, diarrhoea,

and dysentery, but in no case to intermittent

fever ; and he states that in all his observa-

tions he has never met with an instance of

ague having such an origin. Without contest-

ing the case of the Argo, he views it with con-

siderable suspicion, and doubts whether Boudin
is correct in his details. Finke also states

that, in Hungary and Holland, marsh-water is

daily drank without causing any ill-effects.

The inhalation of the fumes of oxide of zinc

appears to produce in workers of this metal a
variety of ague termed by Shackrah "brass

ague," and by Dr Greenhow, " brass -founder's

ague." The symptoms of the malady are

tightness and oppression of the chest ; with

indefinite nervous sensations, followed by
shivering, an indistinct hot stage, and profuse

perspiration. These attacks, however, are not

periodical.

It is open to doubt whether the malarious

poison exists in the form of a gas, for the

observations of microscopists go to show the

extreme minuteness of the germs of disease,

which are probably not more than ^-Q^oth of

an inch in size, and it is regarded as probable

that the real cause of ague is the entry into

the circulation of some low forms of spores of

fungi, or of some minute animalcules. Ague
is always to be met with in places where fungi

grow, and is always associated with what
Pettenkofer calls "the ground air"—that is,

the air contained in the interstices of the soil,

no inconsiderable volume of which is drawn
into every house which has a fire on the fioor

which rests on the earth. That animalcules

(?) may exist in the blood is evidenced by the

discovery of Dr Lewis, who found haLr-like

worms in the circulation ; and whilst consider-

ing this point, we must bear in mind that tha



u ATOTIEMORE—ATR

remedial agents employed to check ague, qui-

nine, arsenic, &c., are drugs capable of destroy-

ing animal life, and it is not impossible that

they may exercise a beneficial effect in destroy-

ing the spores or animalcules to which the

disease may be due.

The best means to be employed to combat
malarial fevers in any district are thorough and
elBcient drainage (and it must be remembered
that drainage purifies both the ground-air and
the ground water) and a supply of wholesome

water free from decomposing vegetable

matter.

That the adoption of the above means
cannot fail to succeed is incontestably proved

by the fact, that during the last 200 years,

ague in England has diminished to a wonderful

extent, in short, as -good drainage and a pure

water supply have prevailed, there has been a

proportionate diminution of paludal poisoning.

During the protectorate of Cromwell great

mortality prevailed in London, from the

ravages of ague ; at that time London was as

swampy as the fens of Lincolnshire. See Fevee
(Intermittent).

Ague-cake. The popular name of a tumour
felt under the false ribs on the left side, formed
by enlargement and induration of the spleen,

following protracted ague ; also, sometimes, of

indurations of the liver following ague.

Ague-drop. See Drops.
Ague-salt (solt). Disulphate of quinine.

Ague-tree. Sassafras.

Ague-weed. The herb thorough-wort ('Eupa-

to'^rium perfolia'tum,' Linn.).

AIG'EEMORE (eg'r-mor). [Fr.] Pulver-

ised charcoal in the state it is used to make
gunpowder.
AIGUILLETTE (Attelette). [Fr.] In

Attelettes from Soyer.

cookery, a term applied to several small dishes,

from the articles of which they consist being
mounted on silver needles, or skewers, with or-

namental handles or tops. (See engr.) They
form one of the varieties of the 'hors-d'oeuvres'

of Soyer; and are commonly served on a
napkin. The skewers should be about four

inches long, and of the thickness of an ordi-

nary packing needle. The person eating what
is served on them takes the head of the

skewer between the thumb and fingers of the
left hand, and picks it off with his fork. Those
noticed by Soyer are

—

Aiguillettes a I'Eperlan {smelts) ;

Aiguillettes aux Huitres {oysters) ;

Aiguillettes de Filets de Sole {soles) ;

Aiguillettes de Homard {lobsters) ;

Aiguillettes de langue de Boeuf {ox-tongue) ;

Aiguillettes de Ris de Veau {sweetbread of
veal) ;

Aiguillettes de Volaille a la Jolie TiUe
(Jowl);—
all of which are prepared in a nearly similar

manner, merely varying the sauces, &c., to

suit the article and palate. See Atxeleites,
Hoes-d'ceuvees, &c.

AHOKNZTJCEES. (genuine American maple
sugar). For coughs, hoarseness, and all affec-

tions of the throat and chest caused by cold.

The raw maple sugar as imported. (Hager.)

AILANTHUS. The inner bark of the ailan-

thus glandulosa, a common tree growing in

northern China, said by Dr. Dudgeon to have
proved very successful in dysentery.

The ailanthus glandulosa is also well known
throughout the United States. Professor Hetet,

of Toulon, tried the effect of the powdered
bark, leaves, and various preparations of the

bark or drugs, with the result of their admins
istration being attended with purgative effect-

and the discharge of worms.
The powdered bark has been given in small

cases of tape-worm in the human subject, with

marked success. The dose of the powder
found sufiicient for the expulsion of the tape-

worm was from seven or eight to thirty grains.

AIL'MENT. Pain, indisposition; disease.

Its use is generally restricted to the non-

acute, and milder forms of disease.

AIE. [Eng., Fr.] Syn. Aee, L. (from ai)p,

Gr.) ; LuFT, Ger. ; Atmospheeic Aie ; The
Atmosphere. This name was formerly given

to any aeriform body ; thus, by the old che-

mists ammoniacal gas was called alkaline air

;

oxygen,—dephlogisticated, vital, or empyreal
air ; carbonic anhydride (carbonic acid), fixed

air ; hydrogen, inflammable air ; heavy carbo-

netted hydrogen, olefiant gas, heavy inflamma-

ble air; nitrogen,—mephitic, phlogisticated,

or nitrous air. At the present time the term
air is usually restricted to the gaseous enve-

lope surrounding the solid and liquid parts of

our globe.

Air, Atmospheric (or simply. The Air). The
air chiefly consists of a mechanical mixture of

four volumes of nitrogen and one volume of.

oxygen, or more accurately

—

By volume. By weight.

Nitrogen 79-1 ... 76-8

Oxygen 20-9 ... 23-2

100 1001

1 At a meeting of the Paris Academy of Sciences, held
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We may premise our descriiitiou of the

functions of the constituents of the atmo-
sphere by the following' quotation from Mr
Blytli's ' Dictionary of Hygiene and Public

Health':—"One of the most important pro-

perties of air is its power of penetration and
its universality. Air is, indeed, pi-esent every-

where ; there is scarcely a solid, however com-
pact it may appear to be, which does not con-

tain pores, and these pores fiUed with air.

The soil contains no small quantity ; indeed, if

it were not so the numberless insects, worms,
&c., which burrow in its mterstices would cease

to exist. The most compact mortar and walls

are penetrated with it, and water of natural

origin contains a large quantity of air in solu-

tion. The atmosphere is supposed to extend
to a very great height, from 200 to 300 miles

;

it used to be considered only five (forty- five)

miles high, but observations on shooting stars,

&c., show that this opinion is erroneous. Owing
to the force of gravity, the air is much denser

near the earth, and gets more attenuated layer

by layer as you ascend. If, then, the atmo-
sphere were possessed of colom", it would be
very dark just round the globe, and the tint

would gradually fade into space. The air is

by no means wholly gaseous ; it contains, in-

deed, an immense amount of life, and small
particles derived from the whole creation. In
the air may be found animalcules, spores, seeds,

pollen cells of all kind, vibriones, elements of

contagion, eggs of insects, &c., and a few
fungi, besides formless dust, sandy, and other

particles of local origin ; for example, no one
can ride in a railway carriage without bemg
accompanied with dust, a great portion of

which is attracted by a magnet, and is, indeed,

minute particles of iron derived from the rails.

The purest air has some dust in it. There
probably never fell a beam of light from the

sun since the world was made which did not

show, were there eyes to see it, myriads of

motes; these, however, generally speaking,

are quite innocuous to man—some, indeed, may
possibly be beneficial. Another most important
property of air is its mobility ; on the calmest

day and in the quietest room there are constant

currents of air which rapidly dilute any noxious

odours of gases."

The chief functions of the oxygen are to

maintain respiration and support combustion,

while the office of the nitrogen is to dilute the

oxygen and control its energy.

Besides nitrogen and oxygen, aqueous va-

pour, carbonic anhydride, ammonia, and nitric

acid are met with in the atmosphere, the last

especially during and shortly after thunder
storms.

Although, doubtless owing to local condi-

tions, trifling variations may occur in the pro-

portion of oxygen present in the atmosphere,

this variation is so trifling that the difference

of the amount in air from places separated by

on tlie 31st of December, 1877, it was announced that

M. Cailletet had succeeded in liquefying atmospheric air

very long distances will be found in the second

decimal place only; thus, whilst a portion of

air taken during a balloon ascent by Mi vjrreen

gave on analysis 20-88 per cent, by vol., Dr
Frankland found in air collected by himself on
the summit of Mont Blanc 2096 per cent, by
vol. A still nearer approximation in uniformity

in the amount of oxygen present in atmospheric

air is exhibited in the following table, which
gives the results of 95 analyses by Regnault
on air obtained from nine different locali-

ties :
—

100 from Paris gave in 100
parts, by vol. of oxygen

9 from Lyons and around
gave in 100 parts, by vol.

of oxygen

30 from Berlin gave in 100
parts, by vol. of oxygen

10 from Madrid gave in 100
parts, by vol. of oxygen

23 from Geneva and Swit-

zerland gave in 100 parts,

by vol. of oxygen .

15 from Toulon and Medi-
terranean gave in 100
parts, by vol. of oxygen

5 from Atlantic Ocean gave
in 100 parts, by vol. of

oxygen ....
1 from Ecuador gave in 100

parts, by vol. of oxygen

2 from Pichincha gave in

100 parts, by vol. of

oxygen ....
Mean of aU foregoing

„ of the Paris speei-

20-913 to 20-999

20-918 to 20-966

20 908 to 20-998

20-916 to 20-982

20-909 to 20-9[3

20-912 to 20-982

20-918 to 20-965

20-960

20-949 to 20-981

20-949 20-988

20-96

Vapour of water is essential to the respira-

tion of animals and plants, in order that the

organs concerned in this operation may be

kept in a soft and moist condition.

Carbonic anhydride is evolved during com-

bustion, putrefaction, and fermentation ; it is

also a product of the respiration of animals,

and highly poisonous to them, even when

diluted with large proportions of air. This

gas is, however, greedily absorbed by plants,

which decompose it ; they assimilate the car-

bon and return the oxygen to the atmosphere,

ready to be again consumed in supporting the

life of the animal world.

Dr Angus Smith has defined a very pure

air to be one that contains with 20-99 per

cent, of oxygen 030 of carbonic acid (anhy-

dride).

This latter varies in amount in the atmo-

sphere of cities, as will be seen upon inspection

of the subjoined table, extracted from Dr

Smith's work ' Air and Rain '
;

—
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Per ceut.

Air of Madrid, outside the walls, mean
of 12 analyses, by Luna . . . '045

Mean of 12 analyses, within the walls

of Madrid, by Luna . . . 'OSl

Mean of 14 analyses, by Angus Smith,

in Manchester suburbs . . . '369

In Manchester streets . . . '403

Usual M'eather -0403

During fogs -0679

De Saussure's analyses show that there is

more carbonic acid on the mountains than in

the plains, as might be inferred from the com-
parative absence of vegetation in elevated

positions. Dr Pietra Santa states that the air

of hills or mountains, at the height of 2300
feet, is lighter than common air, contains a

smaller proportion of oxygen, and is impreg-

nated with a largely increased amount of

aqueous vapour. It also contains a large

quantity of ozone. He considers such a cli-

mate peculiarly soothing to persons suffering

from chest diseases.

Dr Angus Smith's analysis of the air from
the mountainous districts of Scotland confirms

the above statement of Dr Pietra Santa's.

The heaths and mountains of that country

are remarkably healthy localities, and the air

from them gave on analysis 20"94 per cent, by
vol. of oxygen, and only '033 of carbonic

acid.

Ammonia is derived from the putrefaction

of animal and vegetable substances. It is

from atmospheric ammoniacal compounds that

plants obtain much of the nitrogen which is

essential to the formation of many parts of

their structure.

Nitric acid, like ammonia, is absorbed, and
its nitrogen assimilated, by plants.

In addition to the gases and vapours already

enumerated, as well as others which exist in

minute quantity, or which are of only occa-

sional occurrence, Pasteur and other investi-

gators have discovered in the air living germs
which are capable of exciting putrefaction

and fermentation, and which are competent,

in some instances, to engender disease when
they are injected into the blood of animals.

In fact, the spread of infectious diseases,

e. g., smallpox, typhus fever, cattle plague,

&c., is attributed to the presence in the
atmosphere of the germs of such maladies.

These germs are believed to be living beings,

which develope and multiply at the expense
of the tissues of the larger animals into whose
systems they have found entrance.

Air, Vitiated. As has been stated in the
previous article, the air consists chiefly of

two gases, oxygen and nitrogen. In aU open
places it has a similar composition, as might
be concluded from the constant mingling
which takes place by the agency of currents

continually m movement, although sometimes
to an inconsiderable extent only. Dr Angus
Smith regards air as very pure when it con-

tains not less than 20'99 per cent, by volume
of oxygen, and 0"030 of carbonic anhydride
(acid). According as the proportion of the

former gas dimmishes and that of the latter

increases beyond certain limits in the air by
which we are surrounded, it becomes more or

less deteriorated and unfit to be breathed,

particularly as the increased amount of car-

boiiic acid is, in crowded dwellings, assembly
rooms, theatres, and confined inhabited spaces,

associated with deleterious and putrescent ex-

halations from the person.

The following tables exhibit the amount of
carbonic acid in close places in London.

J Per centage
•••• by volume.

Chancery Court, closed doors, 7 feet

from the ground, March 3 . . '193

Same, 3 feet from ground . . . '203

Chancery Court, doors wide open, 4
feet from ground, 11.40, March 5 . '0507

Same, 12.40 p.m., 5 feet from ground "045

Strand Theatre, gallery, 10 p.m. . "lOl

Surrey Theatre, boxes, March 7, 10.30

p.m -218

Olympic, 11.30, p.m '0817

Same, 11.55 p.m -1014

Victoria Theatre, boxes, March 24, 10
p.m -126

Haymarket Theatre, dress circle, March
18, 11.30 p.m -0757

Queen's Ward, St. Thomas's Hospital,

3.25 p.m '052

Edward's Ward, St. Thomas's Hospi-

tal, 3.30 p.m -052

Victoria Theatre, boxes, April 4 . . '076

Effingham, 10.30 p.m., April 9, White-
chapel -126

Pavilion, 10.11 p.m., April 9, White-
chapel '152

City of London Theatre, pit, 11.15
p.m., April 16 '252

Standard Theatre, pit, 11 p.m., April

16 -320

Dr Angus Smith states that out of 339
specimens of air obtained from various mines
he found 35 normal or nearly so, 81 decidedly

impure, and 212 exceedingly bad j he also

adds that owing to the frequent firing of

charges of gunpowder within the mines,

and from other causes, the atmosphere is

further contaminated with sulphuretted hy-

drogen, sulphate, carbonate, sulphide, sulpho-

cyanide of potassium, and nitrate of potas-

sium, carbon, sulphur, carbonate of ammonia,
organic matter, sand, and sulphurous and
arsenious acids.

The air of large cities, which are the seats

of manufacturing industry, is always more or

less charged with the exhalations given oiF by
chemical and other works. The sulphuric-

acid works contribute sulphuric, sulphurous,

nitrous, and arsenious acids ; copper works, in

which pyrites is employed, give off large quan-
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IT. London Air.—Carhonic Acid, Metropolitan Railway, November, 1869.

Date. Place. Time of Day.
Carbonic
Acid,

per cent.

Oxygen,
per cent.

1869.

Nov. 12. Tunnel between Gower Street and King's Cross
Stations ; specimen taken at the open win-
dow, first-class carriage.

10 a.m. •150 20-60

„ 12. Tunnel between Gower Street and King's Cross

Stations; specimen taken at the open win-
dow, first-class carriage.

7.30 p.m. •078 20-79

„ 12. Tunnel Praed Street; specimen taken at the
open window, first-class carriage.

10.30 a.m. ... 20-71

„ 15. Specimen taken during journey between Gower
Street and King's Cross, first-class carriage,

window open.

10.15 a.m. •338 20-66

» 15. Same . 3 p.m. •155 20-70

„ 15. Same ........ 11 p.m. •150 20 74

Average ...... •1452 20-70

Ang-tts Smith.

The Air of Mines {Metalliferous).

Name of Mine, and
depth from surface,

in fathoms.

Description of place, where taken
and time when taken.

Thermometer,
Fahr.

Number of

Men worliing

in it.

Oxygen,
per cent.

Carbonic
Acid,

per cent.

Hurst . . .

Old Gang . .

j> • •

Grassington •

» •

»
»

End, 300 ft. beyond a rise, 9 ft.

high, 7 ft. wide.

End of level....
End of level ....
(a) Rise 7 ft. high, 132 ft.

from current.

(6) End of cross cut, 480 ft.

from rise.

End, 480 ft. from rise .

Rise 60 ft. high in shale

End, 60 ft. from rise .

(c) End, 840 ft. from rise .

2

2
2
2

2

2
2
2

2

20-58

2025

20-94

19-53

1952
20-47

20-08

1-99

•48

•28

•39

•06

1-59

1-72

1-06

•94

(a) Air machine. (J) Unusual amount of dust. (c) Crystals were chiefly hexagons.

Angus Smith.

titles of sulphurous acid, mixed with arsenic

and a little copper ; manure works, in many
cases, send out compounds of fluorme, besides

sulphuric acid; glass works, sulphuric and
hydrochloric acids ; and alkali works, hydro-

chloric acid (although in small quantities),

which very frequently contains arsenic. Of
ammonia, Angus Smith remarks :

" It is one
measure of the ' sewage ' of the air ; it is the
result of decomposition. It is not, in these

small quantities, hurtful, so far as we know.
The ammonia is in no case free, but combined
probably with hydrosulphuric,hydrochloric, and
sulphuric acid in towns. In country places it

is, at all events partly, united to carbonic acid.

The following table, showing the amount of

ammonia present in rain collected at the

dififerent places named, is from Dr Smith's

work, ' Air and Rain.'

COMPAEATIYE. AMMONIA.

That of Valentia (Ireland) taken as 1 or 100.

Ireland, Valentia ....•!
Scotland, sea-coast, country places,

west .... 2-69

„ inland country places,

west .... 2*96

„ sea-coast, country places,

average .... 4*10

„ sea -coast, country places,

east .... 5-51

England, inland, country places, east 5-94

„ sea-coast, „ west 10-55

German specimens .... 10-61
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Comparative. Ammonia—continued.

London, 1869 . . . . . 19-17

Scotland, towns (Glasgow not included) 21"22

St. Helen's 25-33

Euncorn 25-72

England, towns . . , . , 28-67

Liverpool 29-89

Manchester, 1869 .... 3533
„ 1869 and 1870, average . 35-94

„ 1870 .... 36-54

Glasgow ...... 5055
The effects resulting from breathing an im-

pure atmosphere are necessarily dependent upon
the extent of the pollution and other con-

ditions. When the contamination is moderate
the first effect is headache, accompanied with

lassitude, and a general paleness of the face and
skin, owing to a diminution of the red corpuscles

of the blood or to their imperfect aeration ; the

pulse becomes lowered, and at the same time the

breathing is accelerated. When in addition to

breathing such air from day to day is superadded
the misfortune of an insufficiency of food, scro-

ftda and consumption very often follow. Dr Guy
has demonstrated the great mortality that is

caused by consumption in those trades in which
workmen pursue their calling in hot, close,

gas-lit rooms, in comparison with those who
pass most of their time in the open air. The
amount of aii- required by each person in a room
is no less than 2100 feet per hour ; when the
ventilation does not supply this amount of fresh

air, the apartment smells stuffy, the furniture

becomes coated with a film of organic matter,
unless constantly cleaned, and the carbonic
acid becomes increased beyond its normal
quantity.

Dr Parkes has shown that bronchitis and
consumption are more frequently than not
contracted by those who live in an atmosphere
of foul air. In the years 1834 to 1847 the
proportion of deaths in the HI-ventilated prison
of Leopoldstadt in Vienna was 86 per 1000,
out of which number 51*4 per 1000 was due
to phthisis or consumption ; while in the well-

ventilated House of Correction in the same
city the deaths were 14 per 1000, of which
7'9 were from phthisis ; hence 43-5 cases per
1000 of the deaths were clearly traceable to

foul air and nothing else.

Mr Noel Hartley, in his valuable little

manual, ' Water, Air, and Disinfectants,' says :

" During the outbreak of cattle plague in 1866,
in sheds containing twenty to thirty cows

—

which the owners kept closed to such an extent
that all chinks in the doors and windows were
stuffed with straw and matting, under an
ignorant belief that thus the plague could be
kept out—veiy frequently the entire stock died
in two or three days after the first appearance
of disease ; while in other cases where animals
were housed in a well-cleaned and tidily-kept
shed, with a plentiful supply of fresh air, not
only did some of them escape the disease alto-

gether, but the deaths were reduced to one
third of the number of beasts attacked."

The large supply of fresh air necessary in

hospitals for contagious diseases is fully recog-

nised by medical men, and more especially so

in America. Wounds carefully protected from
contact with impure air do not suppurate, and
organic fiuids do not putrefy. On the other

hand, in a bad atmosphere sores become un-

healthy, and are difficult to heal, erysipelas and
hospital gangrene frequently set in, while the

best prevention and the best means of cure for

such afflictions is the greatest possible exposure

to fresh air.

Vitiated air, as a consequence of over-crowd-

ing, aids the spread of measles, scarlet fever,

and the much to be dreaded smallpox ; it brings

on ophthalmia, a troublesome inflammation of

the eyes, and is not unfrequently the cause of

the ricketty and scrofulous condition of chil-

dren. Although exposure to cold does cause

such affections as bronchitis, pneumonia, cold

in the head, sore throat, and other affections

of the respiratory organs, it is more frequently

the case that they are the result of a sudden
change of temperature, such as experienced in

coming out of a crowded assembly in a close,

badly-ventilated building, than by actually

cold weather. This is decidedly and strikingly

shown by the fact which Dr de Chaumont has

quoted, that the British Army when in the

Crimea, when lodged in tents during extremely

rigorous weather, experienced a wonderful
condition of health, such a thing as a cold being

an unknown complaint ; but when some of

the men were placed in huts which \yere much
warmer, and into which there was a smaller

circulation of fresh air, the sick rate increased,

and coughs and colds began to put in an
appearance. Persons who during summer and
winter sleep with their windows more or less

open cannot endure a night spent in the

chamber wath the chimney closed and the

window shut. A less refreshing sleep occupies

the night, and a somewhat feverish sensation

is felt next morning.
If in cold weather the window be opened

only one inch at the top, the difference in the

air in the bedroom is something quite beyond
comprehension to those who have not paid

attention to these thmgs. See Ventila-
tion.

Air, Analysis of. Priestley's discovery of

oxygen gas in 1774 prepared the way for

the knowledge of the real composition of air,

which was discovered about the same time by
Scheele and Lavoisier. Scheele's method of

operating was by exposing some atmospheric

air to a solution of sulphide of potassium.

Lavoisier effected the same object by the com-
bustion of iron wire and phosphorus, and sub-

sequently by heating mercury on a flask filled

with air for some time, just below its boiling

point..

These, however, were but elementary me-
thods, which, however creditable to the in-

genuity of the great founders of modem
chemistry, not only failed in accuracy, but
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took no account of the presence and amount of

two most important constituents in the atmo-
sphere, viz. carbonic anhydride (acid) and
ammonia.

Determination of Aqueous Vapour. To
eflfect this an aspirator must be used (see As-

pieatok). This instrument is easily made,
and is not expensive. The accompanying

3

The bottle {a) contains the baryta water. It

has an accurately -fitting double-perforated

figure will illustrate the arrangement generally

adopted : a is an aspirator made of galvanised

iron or sheet zinc. It holds from 50 to 200
litres (from 11 to 44 gallons). By this means
a known volume of air is drawn through the

tubes marked b, c, d, e, which may be filled

with pumice-stone moistened with strong sul-

phuric acid ; but if the carbonic acid is to be

estimated as well, i and c are filled with moist

hydrate of lime (potash used to be employed,

but hydrate of lime is to be preferred, as the

potash absoi'bs oxygen), and d and e as above.

Each of the tubes is accurately weighed
previously to connecting them with the

apparatus.

It is imperative to have each of the tubes

connected by perfectly air-tight joints. The
gain of weight in d and e gives the water in h

and c the carbonic acid.

Determination of Carhonic Acid. A better

and perhaps more exact means of determining
the carbonic acid is that invented by Petten-
KOFEE. It may be briefly described as follows :

—Baryta water of definite strength is prepared

and accurately standardised by a standard
solution of oxalic acid. A portion of this

baryta water is then made to act upon a definite

quantity of air. It will absorb the whole of

the carbonic acid in that air.

The alkalinity of the liquid will in conse-

quence be diminished; it will take less of the

oxalic-acid solution than before, which shows
so much less caustic baryta, and from which
the carbonic acid absorbed may be easily

calculated.

The actual Analysis. Two kinds of baryta
water may be used, the one containing 7
grammes to the litre, the other three times

that strength ; 1 c.c.of the stronger= 3 m.grms.
of carbonic acid; 1 c.c. of the weaker = 1 m.grni.

The baryta water is best kept in the bottle

represented below.

VOL. I.

stoppered caoutchouc. The left-hand tube is

connected with the tube {b) containing pumice-

stone moistened with potash, while the right-

hand one is a syphon. When required for use

the stop- cock (f) is opened, and suction applied

by a glass tube to p. The syphon is thus filled

and the stop- cock closed. If a pipette is re-

quired to be filled its nozzle is inserted at r, the

stop-cock compressed, and the fluid immediately
rises into the pipette.

The air entering the bottle as the fluid de-

creases in a is, of course, thoroughly deprived

of its carbonic acid by the tubes at b.

The first thing to he done is to standardise

the baryta solution by a solution of oxalic acid,

containing 2-8636 grammes of crystallised

oxalic acid to the litre.

Thirty c. c. of baryta solution are run into a

small flask, and the oxalic acid run in from a

Mohr's burette with float, the vanishing-point

of the alkaline reaction being ascertained by
delicate turmeric paper. As soon as a drop

placed on turmeric paper does not give a brown
ring the end is attained.

The actual analysis is performed by filling

a bottle of known capacity, with the aid of a

pair of bellows, with the air to be analyse'^,

then distributing over its sides 45 c. c. of the

baryta water it is left for half an hour. The
turbid water is poured into a cylinder, closely

secured, and allowed to deposit ; then take out

30 c. c. by a pipette of the clear fluid, run in the

solution of oxalic acid, multiply the volume

used by 1'5, and deduct the i^roduce from the

c. c. of oxalic acid used for 45 cc. of the fresh

baryta water. A different method has been

suggested by Dr Angus Smith, viz. to measure

the carbonic anhydride by the turbidities of

the baryta water ; this is, in fact, a colorime-

tric test. For rough approximative results Dr
Smith's process will be found a very useful and
convenient one. It depends upon the fact

that the amount of carbonic acid in a given

quantity of air will not produce a precipitate

in a given quantity of lime or baryta water

unless the carbonic acid is in excess. The fol-

lowing is one of his tables :—Columns 1 and 2

4
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give the rates of carbonic acid in the quantity

of air which will produce no precipitate in half

an ounce of lime water. Column 3 is the same
as column 2; but 14-16 c. c. (half an ounce) is

added to give the corresponding size of the

bottle, and column 4 gives the size of the bottle

in ounces.

Jo be used when tlie point of obserration is " no pre-

cipitate." Half an ounce of baryta water containa about
"08 gramme of baryta
Air at 0° C. and 760 millims Bar

Carbonic Acid Volume of Sizeof bottle Size of bottle

in the Air, Air in cubic in cubic in ounces
per cent. centimetres. centimetres. Avoirdupois.

•03 185 199 T-'OS

•04 139 154 5-42

•05 111 125 4-44

•06 93 107 3-78

•07 79 93 3-31

•08 70 84 2-96

•09 62 76 2-69

•10 56 70 2-46

•11 51 65 2-29

•12 46 60 2-14

•13 43 57 2-01

•14 40 54 1^90

•15 37 51 1^81

•20 28 42 1-48

•25 22 36 1-29

•30 19 33 1-16

•40 14 28 1-04
•50 11 25 •89

•60 9 23 •89

•70 8 22 •78

•80 6 20 •72

1-00 5-5 19-7 .0

Mr Wanklyn's process for the determination
of carbonic acid in the atmosphere is as fol-

lows :—A solution of carbonate of soda is first

made as follows : 4^47 grammes of gently

-

ignited carbonate of soda are dissolved in one
litre of water, giving a solution of such a
strength that 1 c. c. contains exactly 1 c. c. of

carbonic acid (= 1^97 milligrammes of COj);
a large quantity of baryta water (strength

about 0"1 per cent.) is prepared.

If now 100 c. c. of clear baryta water be
treated with 1 c. c. of carbonate of soda, just

described, a certain degree of turbidity is

produced.

If 2 c. c. of the solution be taken another

degree of turbidity is produced, and so on. If,

then, a bottle capable of holding 2000 c. c. of

air, together with 100 c. c. of baryta water, be
filled with the sample of air to be tested, there

will be a certain depth of turbidity produced
by shakmg it up. Having got the air to

expend itself on 100 c. c. of baryta water the

degree is to be found by comparison with
another 100 c. c. of baryta waiter, in w-hich a

like turbidity has been'.; indviced by means of

the standard solution ^carbonate.

Every c. c. of soda solution counts for ace
of carbonic acid in two litres of air. A con-

sumption of 1 c. c. will correspond to •OS

volumes of carbonic acid per cent. Good air

should accordingly not take more tlian 1 c. c.

of soda solution, air which takes already 2 c. c.

being already bad.

In ortier practically to carry out this method
of estimating carbonic acid the following

apparatus is required :—Several bottles capable

of holding 2*210 c. c, and well stoppered (fail-

ing bottles of exactly the right capacity Win-
chester quart bottles will answer) j a small pair

of bellows; several colourless glass cylinders

marked at 100 c. c. capacity—the Nesslerising

cylinders will answer for this purpose—a gra-

duated pipette or burette to deliver tenths of a

c. c. of solution, the standard solution of

carbonate of soda, and the baryta water, whith
may be of moderate strength.

The testing is managed thus : Winchester
quart bottles having been made clean are

rinsed with distilled water, and allowed to drain

a little. They are then closed with their stop-

pers, and are ready for use. The operator

having provided himself with two or three

of these bottles and a small pair of bellows

enters the room the air of which is to be

tested. The stopper is then removed from one

of the bottles, and some air of the room blown
through with the bellows, and then the stopper

is replaced, and the bottle carried away to be

tested.

The testing is done by pouring into the

bottle 100 c. c. of clear baryta water, shaking

up for tw^o or three minutes, and then pouring
out into a cylinder of colourless glass, and ob-

serving the depth of the turbidity in various

lig t'^ and against various backgrounds. Tlie

turbidity is to be exactly imitated by means of

the standard solution of carbonate of soda. In

order to imitate the turbidity produced by a
Winchester quart full of good air only 1 c. c.

of this solution of carbonate of soda is required.

If 2 c. c. or more than 2 are requ'red, tlie

air is bad and the ventilation is defective.

In place of the first c. c. of solution of car-

bonate of soda the carbonic acid naturally

piesent in a Winchester quart of good average

air may be used, and a little practice and
intelligence will suggest the necessary pre-

cautions.

Estimation of the Oxygen.—To determine

this Angus Smith has recourse to the endio-

meter. Five or six of Buiisen's eudiometers

were used at once, and the mixed ga.=es wei'o

exploded by means of a poweiful battery and a

RuhumkorfE's coil. In liis ' Inorganic Chemis-
try,' Miller thus explains the principle upon
which the action oftlie eudiometer is based : "Hy
means of the eudiometer various gaseous mix-
tures may be analysed with gi-eat exactness.

Many different forms of tliis instrument are in

use. One of the most convenient is Hofp-

luann's. It consists of a stout syphon tube,

next figure.) Into the sides of the

APR2
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tube, near tlie sealed end, two platitmin wires

{a, b) are fixed for the purpose of transmitting

7,

y-

7~

an electric spark througli the cavity of the

tube. The sealed limb is accurately graduated

to tenths of a c. c. or other suitable divisions.

Suppose it be desired to ascertain the propor-

tion of oxygen in atmospheric air. The in-

strument is first filled with mercury, after

which a sm«ll quantity of air is introduced ;

the bulk of the air is accurately measured,

taking care that the liquid metal stands at the

same level in both tubes, which is easily

effected by adding mercury, or by drawing off

the mercury if needed, through the caoutchouc

tube, which is fixed upon the small inlet tube

just above the bend, and which is closed by
means of a screw tap (c).

A quantity of pure hydrogen, about equal in

bulk to the air, is next introduced, and the

bulk of the mixture is then accurately mea-
sured. The open extremity of the tube is now
closed with a cork, below which a column of

atmospheric air is safely included. This por-

tion of air acts as a spring, which gradually

checks the explosive force, when the com-
bination is effected by passing a spark across

the tube by means of the platinum wires.

The mixture is then exploded by the electric

spark. The remaining gas now occupies a

smaller volume, owing to the condensation of

the steam which has been formed. Mercury
is, therefore, again poured in the open limb
until it stands at the same level in both tubes,

and the volume of the gas is measured a third

time. One third of the reduction of the bulk

experienced by the gas will represent the entire

volume of oxygen which the mixture con-

tained. Liebig's method is as follows. It is

based upon the fact that an alkaline solution

of iiyrogallic acid absorbs oxygen :

1. A strong measuring tube holding 30 c. c,
and divided into one fifth or one tenth c. c, is

filled to two thirds with the air intended for

analysis. The remaining part of the tube is

filled with mercury, and the tube is inverted
over that fluid in a tall cylinder widened at

the top.

2. The volume of air confined is measured

—

a quantity of solution of potash of 1-4 sp. grf

(1 part of dry hydrate of potash to 2 parts o.

water), amoimting from ^\t\\ to -g-^th of the
volume of the air, is then introduced into the
measuring tube by means of a pipette with the

point bent upwards (see drawing), and spread

over the entire inner surface of the tube by
shaking the latter. When no further diminu-
tion of volume takes place the decrease is read

off. The carbonic acid is thus removed.
3. A solution of pyrogallic acid containing

1 gramme of the acid in 5 or 6 c. c. of water
is introduced into the same measuring tube
by means of another pipette similar to the
alDove. The mixed fluid (the pyrogallic acid

and the solution ot' potash) is spread over the

inner surface of the tube by shaking the

latter, and when no further diminution of

volume is observed the residuary nitrogen is

measured.

4. The solution of pyrogallic acid mixing
with the solution of potash of course dilutes

it, causing thus an error from the diminution

of its tension ; but this error is so trifling that

it has no appreciable influence upon the
results. It may, moreover, be readily cor-

rected by introducing into the tube, after the

absorption of the oxygen, a small piece of

hyd]-ate of potash, corresponding to the

amount of water in the solution of the pyro-

gallic acid.

There is another slight error on account
of a portion of the fluid adhering to the inner

surface of the tube, so that the volume of the

gas is never read off with absolute accuracy.

In conducting these endiometric experi-

ments the necessary corrections for tempera-

ture and barometric pressure must, of course,

be made.
Estimation of tJie Nitrogen. The amount

of this gas is usually determined by deducting

the aqueous vapours, oxygen and carbonic

acid, from the volume of air examined.

Determination of Ammonia and Organic

Matter. These are best determined by draw-
ing a known volume of air through absolutely

pure water. To obtain this latter it is best to

redistil distilled water, to reject the first por-

tions, then to add an alkaline solution of per-

manganate of potash, and to discard any
portions of the distillate which give the
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slightest reaction with the Nessler test. The
water through which the air is drawn must be

kept cool, and afterwards submitted to the

proper tests, which will be found under
Ammonia and Water Analysis. Mr Blyth
says, " Solid bodies such as vibrionic germs,

dust, fungi, &c., may be obtained by using an
aspirator, and drawing the air either through
a drop of glycerine or water. Organic matter
may also be obtained by suspending glass

vessels filled with ice water, over or in the

places to be investigated, and submitted to

the microscope. High powers, such as im-
mersion lenses, are requisite for the investiga-

tion of germs," &c.

Of these germs Dr Angus Smith says :

—

"They may probably be divided into many
kinds—the useful and the deleterious, those

which promote health and those which bring

disease. The idea of any of them bringing
|

health is not founded on anything positive,

but we can scarcely imagine these numberless

forms to be all useless. The idea that they

bring disease is, I think, one well confirmed."

See a paper by the same author " On the Air

and Rain of Manchester." ' Memoirs of the

Literary and Scientific Society of Manchester/
vol. X. See AiE, Vitiated.
AIE-GAS. Air deprived of its carbonic acid

and moisture, and then impregnated with the

vapours of very volatile fluid hydrocarbons,

such as benzine and benzoline, can be used as

an illuminating agent. It is requisite, how-
ever, to use burners with wide openings, and

to apply a low pressure, because if the current

be too rapid the flame becomes too much
cooled, and is readily extinguished. Appara-

tus for preparing air-gas have been devised and
constructed by Marcus, Mille,Methei, and others,

AIR-PUMP. An instrument designed for

the removal of air from closed vessels. The
simplest form of air-pump is the exhausting

opening inwards. Another valve opening out-

wards is attached to a piston working inside

the cylinder, and by screv\ing the instrument

on to a vessel, and alternately elevating and

depressing the piston, all except a very small

quantity of residual and comparatively ine-

lastic air is pumped out of the vessel (Figs.

a and h). The accompanying figures show

relative positions of the valve during (a) the

elevation, and (6) the depression of the piston.

In the usual and more convenient form of

air-pump, a brass tube passes from the bottom

of the syringe and terminates in the centre of

a disk of brass or glass ground accurately j

the vessel from which the air is to be exhausted

has its edge very accurately ground, and is

mounted upon the plate as shown in the sub-

joined figure.

^

syringe, which consists of a cylinder fitted with

a stop-cock, and having a valve at the bottom

Air-pump, Biinsen's Water. (See figure on

page 53.)

This consists of a wide glass tube, a, into

which another tube, I, V , b", passes air-tight,

c is an india-rubber tube connecting a with

the water supply, c^ is a clamp to stop the

flow of water through c. e is another clamp

to regulate the flow. / is a reservoir to pre-

vent any water which may accidentally come

over from getting into j. ^ is a plug to let

out any water from /. A is a screw for con-

necting a air-tight to a piece of tubing, which

should pass 32 feet, if possible, below the level

of a. i is a piece of strong india-rubber

tubing to connect the pump with the vessel to

be exhausted. The water rushes in at c and

down h, carrying bubbles of air with it till

the exhaustion is complete. The figure illr.s-

trates a common application of this pump to

the rapid filtration of liquids which ordinarily

pass through paper with difficulty, a is re-

presented as being about half full of water. Jc

is a funnel fixed air-tight in the india-rubber

stopper of the bell-jar _;. I is a small cone of

platinum foil to prevent the paper filter

which fits into it from being broken, m is a

plate of ground glass, » is a beaker to receive

the filtrate.
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Bunscn's water-aii'-pump.

Air-pump, Sprengel's. This apparatus de-

pends on the principle of converting the space

to he exhausted into a torrieellian vacuum.
In the subjoined figure, e, <Z is a glass tube

longer than a barometer, open at both ends,

and connected by means of india-rubber tubing
with a funnel. A, filled with mercury and sup-

ported by a stand. Mercury is allowed to fall

in this tube at a rate regulated by a clamp
at c ; the lower end of the tube, c, d, fits in

the flask b, which has a spout at the side a
little higher than the lower end of c, d ; the
upper part has a branch at x to which a re-

ceiver E can be tightly fixed. When the clamp
at C is opened, the first portions of mercury
which run out close the tube and prevent air

from entering below. As the mercury is al-

lowed to run down the exhaustion begins, and
the whole length of the tube from x to d is

fitted with cylinders of air and mercury, hav-
ing a downward motion. Air and mercury
escape through the spout of the bulb B, which
is above the basin H, where the mercury is col-

lected. It is poured back from time to time
into the funnel a, to be repassed through the
tube untn the exhaustion is complete.

AIRY'S (Dr.) NATURE'S MEDICAL
TREATMENT is the title of a pamphlet which
recommends four secret remedies against 166
diseases

:

Spreiigtl's air-pump.

a. The Pain Expeller, a mixture of about 35
parts of tincture of capsicum, 20 parts of

diluted spirit, and 20 parts of spirit of

ammonia.
b. Sarsaparillian, a fluid extract of sarsapa-

rilla and China root, containing 1 per cent, of

iodide of potassium.

c. Pills composed of powdered iron, jalap

resin, jalap powder, and marsh mallow powder,
made into a mass with some bitter extract.

Each pill weighs 0"1 gramme.
d. Calming Pastilles are thick, hard tablets,

composed of sugar, with oil of anise, and
coloured with liquorice juice. (Hager.)

AKUSTICON (an ear essence). A proved
remedy for every kind of ear disease, by
Pserhofer. This may be imitated by dissolv-

ing in common glycerine one fifth of its weight
of fir tar, filtering, and adding a few drops of

cajeput oil dissolved in spirit (Hager.)

AL-. [Ar.] An inseparable article equiva-

lent to the English the. It is found in

many chemical and other words derived

from the Arabic ; as alchemy, alcohol, alembic,

almanac, &c.

AL'ABASTER. Si^n. Albatee, Fr. ; Ala-
bas'tee, Alabastei'tes, Alabas'teum, L. a
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soft, white species of calcareous and of gypseous

stone, used by sculptors. There are several

varieties, all of which may be ranged under

two heads :

—

1. Calca"eeous alabaster ; Oeient'al, A.;

Caic-sin'tee. a sub-variety of carbonate of

calcium, formed by the deposition of calcareous

particles in the caverns of limestone rocks. It

has a foliated, fibrous, or granular structure,

and a pure, soft, rich, semi-translucent white-

ness, generally agreeably variegated with un

dulating zones or stripes of various shades of

yellow, red, or brown. Tiiis variety is that most

esteemed by sculptors, and for the manufacture

of alabaster ornaments. The ancients used it

for ointment and perfume boxes. At the

baths of San Filippo (Tuscany), the process

of its formation may be examined by the ob-

server. The natural spring of boiling water

holds carbonate of lime in solution by means of

sulphuretted hydrogen, which, escaping into

the air, leaves the lime as a precipitate, which

is gradually deposited in a concrete forui.

(M. Alex. Brogniart.)

2. Gtp'seous or common alabaster; Gyp-
STTM. A natural hydrated sulphate of calcium,

containing a little carbonate of calcium That
from the quarries of the Paris basin contains

about 12§ of the latter substance. When cal

cined or roasted, and powdered, it forms the

substance known under the name of Plaster
OP Paris. The more compact, fine-grained

specimens of tliis variety are, like the pre-

ceding one, sculptured into almost numberless

articles of ornament and utility, such as vases,

clock-stands, statuettes, &c. The inferior

kinds only are manufactured into the ' plaster

of Paris' of the shops. The best specimens are

obtained from the lo\\er beds of the gypsum
quarries, and are white, and granular, not un-

like Carrara marble. It takes a high polish ;

but from its softness and liability to become
discoloured, articles formed of it require more
careful treatment than even those of ' cal-

careous alabaster.'

Alabaster is wrought, turned, and fashioned,

in a nearly similar manner to the softer

varieties of marble. 'I'he tools resemble those

employed for the like operations in ivory and
brass. Machinery is now often applied to this

purpose.

Alabaster is polished, first with pumice-
stone, and then with a paste or pap made of

whiting, soap, and milk or water ; and lastly,

with dry flannel. A better metliod, however, is

to rub it first with dried shave-grass (equise-

tnm), and afterwards with finely powdered and
sifted slaked lime formed into a paste \Nith

water. The surface is then ' finished off ' by
friction with finely powdered talc or French
chalk, until a satiny lustre is produced, or \\ ith

putty powder, in a similar way to marble.

Alabaster is engraved with tools resembling
those employed for other soft minerals. It is

etched by covering e\cry part of the surface,

except that to be acted on, with a solution of

white wax in oil of turpentine (1 to 4), thick-
ened with a little finely powdered white lead,

and subsequent immersion in water acidulated
witli acetic acid or hydrochloric acid, for the
calcareous variety; and in spring water, for

20 to 50 hours (according to the effect desired),

for the gypseous variety. The varnish is washed
off with oil of turpentine, and the etched parts

carefully brushed over with finely powdered
gypsum.

Alabaster is joined and repaired by means
of white of egg, or rice glue, thickened with
finely powdered quicklime ; or by a paste of
newly baked and finely powdeied gypsum,
mixed up with the least possible quantity of
water.

Calcareous alabaster is usually cleaned with
a brush and warm soap-and-water, or with
tepid water to which a few grains of carbonate
of soda or of ammonia have been added ; fol-

lowed in either case by rinsing in clean water.

If much discoloured, thoroughly cover the

article with a paste of freshly slacked lime and
water, and let it remain twenty-four hours

;

then wash off the paste with soap and water,

rubbing hard the stains.

Delicate objects in gypseous alabaster can only

be safely cleaned with benzol, or with pure oil

of turpentine. If necessary, the surface must
be repolished. Grease spots may be removed
from either variety with a little benzol or oil of

turpentine.

Alabaster is occasionally stained or coloured,

and, for the calcareous variety, in a similar

«ay to marble, except that heat is not em-
ployed ; and for the gypseous variety, in the

manner noticed under Plaster of Paeis. The
gypseous variety is also bronzed and hardened
in a similar way to that adopted for casts in

the latter substance.

Obs. Gypseous alabaster is dissolved by
water ; and the beauty of both varieties is

almost irrecoverably destroyed by grease,

coloured oils, varnishes, smoke, &c. It is, there-

fore, unfitted for garden ornaments, or other

objects exposed to the rain or weather, unless

it be painted or bronzed ; and is even then

very perishable. Contact with acids, alkalies,

;md ammoniacal and sulphurous fumes, also

injure, and, if prolonged, destroy it. Even an
uncorked phial of smelling-salts placed on a
mantel-piece beside an alabaster vase will soon

destroy its beauty. Thus, all delicate objects

in alabaster should be protected by a glass

shade.

Alabaster, Orient'al (Factitious). Figures,

basso relievos, &c., of considerable hardness and
beauty, may be formed by imitating the pro-

cess adopted at the baths of San Filippo, before

referred to.

Proc, Sfc. Moulds of sulphur are placed

either vertically or obliquely in an open tub or

cistern, having a freely perforated bottom.

Surmounting the whole are two or more pieces

of wood in the form of a cross or star. The
sulphurous calcareous water, falling on this
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cross, is scattered into spray or streamlets, and
losing the gaseous portion which holds the lime

in solution, deposits it in the form of oriental

alabaster on the surface of the moulds. In

from 1 to 4 months, according to tlie nature of

the article, a sufficiently thick deposit is ob-

tained. The object is then removed from the

mould, and trimmed and polished. It is

found that the more vertical the position of the

mould, the finer is the grain of the resulting

deposit. The water of the Spring of San Fi-

lippo may be exactly and easily imitated by the

chemist ; and the whole process offers a new
and valuable ornamental art for the amuse-
ment and profit of the ingenious and enter-

prising.

Alabaster, Shand's Chinese. Carbonate of

lime. (Cliandler.)

Alabaster Tablets, John Swine's Chinese.

Carbonate of lime. (Chandler.)

ALAMODE' (al-ah-mo(ie). [Fr., a la mode.']

According to the prevailing mode or fashion.

In cookertf, applied to several dishes, but more
particularly to one of beef (alamode beef),

commonly shortened by the lower class of

Londoners into " alamode." See Beef, Stew-
ing, &c.

ALAN'TINE. [Eng., Fr., Ger.] St/n.

Alanti'na, L. a substance identical with
inulin, found in the roots of garden angelica

('angelica arcbangelica,' Linn.).

ALBA'TA. [L., Eng.] A name given to

several ;illoys resembling silver. See Alloys,
Geeman Silver, &c.

ALBION (Parisian). " Will preserve the
skin white and free from wrinkles." An aro-

matic water with chloride of lead and calomel

suspended in it. (Landerer.)

ALBOLITH. A cement ))owder prepared by
W. Riemann, Breslau. Made with calcined

magnesia (obtained from magnesite) and chlo-

ride of magnesium. It is recommended for

painting walls, stairs, and wooden articles.

(Hager.)

ALBU'MEN. [Eng., L.] Syn. Albumin
;

Albdmine, Fr. ; Eiweiss, Eiweistoff, Ger.

Literally, the white of egg ; a peculiar nitro-

genous substance which enters largely into

the composition of animal bodies. It abounds
in the b'ood, muscles, bones, coagulable lymph,
vitreous and crystalline humour of the eye,

fluid of dropsy, &c. The white of egg consists

of nearly pure albumen dissolved in water.

A substance identical with albumen is found
in many vegetables. It enters largely into

the composition of all the emulsive seels.

According to Segnin, it exists in considerable

quantity in all those vegetables and fruits that
afford a vinous liquor without the addition of
yeast.

Prep. The white of egg and the serum of
blood, when strained through muslin, furnish
albumen, in solution, in a sufficiently pure
state for all the ordinary purposes of the arts.

Pure solid albumen may be prepared as fol-

lows :

—

1. Agitate strained white of egg with 10 or

12 times its bulk of alcohol, collect the preci-

pitated flocculi on a muslin filter, and suffer it

to dry at a temperature not exceeding 120°

Fahr.

2. Add a little water to white of egg, mix,
filter, exactly neutralise with acetic acid, and
tiien largely dilute with pure cold water ; the
precipitate which falls may be collected on a
filter and washed. Strained serum of blood
may be used instead of white of egg, in both
the above forms.

Comp., <^c. The following is the composi-
tion of albumen according to Lieberkiihn :

—

Carbon 53-3

Hydrogen 7'1

Nitrogen 15-7

Oxygen 22-1

Sulphur 1-8

100-

Chatin found iodine in the white of egg;
it also contains chloride, sulphite, phos-

phate, and carbonate of solium, pliospliate

of calcium, and traces of potassium in it;

but, unlike the sulphur, none of these sub-

stances form a constituent part of pure albu-

men, though probably always present in white
of egg.

Prop. Pure solid albumen (unaltered by
heat) is nearly colourless, inodorous, and taste-

less ; scarcely soluble in water, but readily

so in water, containing an exceedingly small

quantity of cau-tic soda or potash, and in a

strong solution of nitrate of potassium. When
dried by a gentle heat it shrinks into a trans-

lucent horny mass ; and when exposed to a

sufficient temperature, yields the usual ammo-
niacal odour and products of animal matter.

Its solution (as white of egg) is solidified or

coagulated by a heat of from 145° to 165°

Pahr., forming a white, opaque mass ; when
very dilute, on boiling (only) it separates in

fine light flocks. When thus coagulated, it is

insoluble in water at a less temperature than
302° Fahr. (Wohler and Vogel), unless alka-

lised. Ordinary solutions of albumen give pre-

cipitates with sulphuric, hydrochloric, nitric,

and metaphosphoric acids, with tamiin and
astringent solutions, and witli most of the

metallic salts ; but are not affected by either

ac;etic acid or tribasic (common) phosphoric

acid. Alcohol, in quantity, also precipitates

albumen. Strong oil of vitriol turns it

black in the cold, but on applying a gentle

heat, a gorgeous, red-coloured liquid is pro-

duced. Strong hydrochloric acid gives a

deep violet-blue solution. White of egg or

serum exposed in a thin stratum to the air,

dries up into a pale, yellow, gum- like sub-

stance, and in this state may be kept for any

length of time, retaining its property of re-

dissolving when immersed in slightly warm
water.

Tests.—1. Both heat and alcohol (or strong

spirit) coagulate it :—2. A solution of perchlo-
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ride of mercury dropped into a fluid contain-

ing albumen occasions a white precipitate:—
3. Subacetate of lead acts in the same way
Either of the last two will render turbid a

solution containing only the l-2000th part of

fresh white of egg, or the l-10,000th part of

dry albumen :—4. Tannin and tincture of galls

give yellow, pitchy precipitates:—5. If dr\

caustic potash or soda be triturated with

either liquid or solid albumen, ammoniacal
fumes are evolved, and the mixture on cal-

cination yields ferrocyanide of potassium:—
6. Its coagulability by heat, and its inco-

agulability by acetic acid, distinguish it from
casein.

Uses, Sfc. Independently of its value as an
alimentary substance, albumen is largely em-
ployed in photography as a glaze or varnish,

for fixing colours in calico printing, as a

cement, &c., and more particularly as a clari-

fier for wines, syrups, vegetable solutions, and
other liquids. Its efiicacy for the last purpose

depends on its entangling the impurities in its

meshes during coagulation, and either rising

to the surface with tliem as a ' scum,' or sink-

ing with them as a precipitate. In France it

is prepared on an extensive scale, at the abat-

toirs, by being spread in thin layers to dry

;

the source of supply being of course the

stream of the blood of the slaughtered animals.

When the liquid operated on does not spon-

taneously coagulate albumen, it is necessary

to apply heat to it. In cases of poisoning by
the mineral acids, corrosive sublimate, nitrate

of silver, sulphate of copper, bichloride of tin,

or sugar of lead, the wliite of egg (or indeed

the yolk as well) is one of the best antidotes

that can be administered.

Albumen, Flake. St/n. Aibitmen in powdee.
Solid a.. Soluble a.. Planter's a. Prep.
Expose strained white of egg or serum of bul-

lock's blood, in a thin stratum, to a current of

dry air, matil it concretes into a solid trans-

parent substance, resembling horn. In this

state it may be kept any length of time, or it

may be f\n-ther dried until brittle, and then
reduced to coarse powder.

Use. It is extensively employed as a ' clari

fier 'in the sugar plantations of the West
Indies, and elsewhere. It is prepared for use

by soaking and stu-ring it with cold water
until it is dissolved, when it is whisked to a
froth in the usual way, and agitated with the
liquid to be clarified.

Albumen, Iodised. 1. To the white of every
egg employed add 7i grains of iodide of po-

tassium dissolved in an equal weight of dis-

tilled water. Beat the mixture to a froth, let

it stand until insoluble matters have settled,

pour the clear portion into a wide-mouthed
bottle, and keep in a cool place. 2. Dissolve

50 grains of iodide of potassium and 10 grains
of bromide of ammonium in 2^ oz. of dis-

tilled water, and add 120 minims of strong
liquor ammonia. Add this solution to 10 oz.

of albumen, let the mixture stand to settle.

and filter. This preparation is said to keep
good for a long time.

Albumen, Solution of (B. P.). Take of white
of one egg ; distilled water, four fluid ounces.

Mix by trituration in a mortar, and filter

through clean tow, first moistened with dis-

tilled water. This solution must be recently

prepared.

Albumen, Vegetable. This substance, long
considered to be a distiuct proximate principle

peculiar to the vegetable kingdom, has been
shown, by recent researches, to be identical

with animal albumen. It is particularly abun-
dant ia carrots, turnips, cabbages, green stems
of peas, and oleaginous seeds.

ALBU'MEN. In hotany, the solid, fleshy, or

horny substance found in many seeds, between
the integuments and the embryo. It is the
part that furnishes the flour of the ' cereals,'

the flesh of the * cocoa-nut,' aud the great

mass of tlie seeds of coffee and other vege-

tables. However poisonous the plants which
produce it may be, this substance is never

deleterious.

ALBUMENISED PAPER. A French paper
highly glazed, having a fine surface, and made
by Rive j a German paper having a more uni-

form texture, and made by Saxe ; also a

paper by Towgood, are recommended for

the preparation of albumenised paper. Positive

paper may be albumenised as follows :—Add
15 grains of finely pulverised common salt

to the white of every egg used, and whisk
until the mixture is entirely converted into

a white froth. AUow this froth to stand in

a glazed earthenware pan which must be
rather larger than the sheets of paper to be
albumenised, for about twelve hours. At the
end of this pour the clear portion of the liquid

into a fiat porcelain tray. Mark the inferior

side of the paper, slightly damp it, lift it by
its ends, and float it carefully on the prepared
albumen, keeping its inferior and dry side

uppennost. Then raise the paper at each end,

and if any air bubbles are seen remove them
with a card or brush and replace the paper in

the bath. Remove the paper from the bath
and suspend it at the corners by clips. Albu-
menised paper should be kept dry by enclosing

it in tin or zinc cases.

ALBUMENOIDS. A term applied to albu-

men, fibrin, casein, and similar bodies.

ALBTJ'MENOUS. Syn. ALBUMiNo'srS, L.;

Albumine, Abumineux, Fr. ; Eiweisstoff-
HALTIG, Ger. Formed of, containing, or hav-

ing the properties of albumen.
Albuminous Plants. In hotany, all plants

whose seeds contain albumen in a separate

state; as in the cereals, palms, &c.

Albuminous Principles or Substances. Albu-
men, casein, fibrin, gluten, &c.

ALBURN'UM. [L.] Syn. Albuen* ; Sap-
wood. In hotany, the white and softer parts

of the wood of exogenous plants, lying be-

tween the inner bark and the heartwood. It

consists of empty or nearly empty tubes or
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cells, which gradually acquire solidity by the

deposition of resins, tannin, and otlier products

of vegetation, and in time becomes wood. It

is through the alburnum that the ascending

sapchiefiy flows.

ALCARAZ'ZA. [Sp.] A species of porous

earthenware, or a vessel formed of it, made
in Spain from a light, sandy marl, and but

slightly fired. Their value as ' coolers ' arises

from the copious evaporation of the water,

which gradually transudes. A similar ware and
articles are made in France, under the name
of hygeoceea'men ; and in England, under
the names of poeous waee, watee coolees,
WINE COOLEES, BUTTEE COOLEES, &C. The
following are forms said to be used in our

potteries :

—

Prep. 1. Take of sandy marl, 2 parts;

brine, q. s. ; make a dough, and then knead in

of common salt, in fine powder, 1 part. Bake
the pieces slowly, and lightly.

2. Good clay, 2 parts j fine siliceous sand, 3

parts; brine, q. s.; common salt, 1 to 2 parts;

as before.

3. Powdered clay, 2 parts ; powdered char-

coal, 3 parts (by weight) ; water q. s. to form
a stiff dough. The kilning must be so ar-

ranged that the heat is applied gradually, and
the vessels exposed to a current of hot air;

and it must be continued until all the char-

coal is burnt out, carefully avoiding over-

firing.

AL'CHEMY(-kim-). Syn. Al'chymy (-ktm-);

Heemetic Aet*; Alchem'ia, Alchym'ia, L.;

Alchimie, Fr. ; Alchemie, Ger. ; Alchimia,
It. The romantic forerunner of the modern
science of chemistry. An imaginative art or

science, having for its objects the discovery of

a substance (philosophee's stone) capable

of transmuting the baser metals into gold—
a panacea, or universal remedy (elixie vit^)
by whicli disease and death were to be avoided

by its possessor—an alkahest, or universal sol

vent—a universal ferment ; and other like

absurdities. A mixed metal formerly used for

utensils was also called by this name.
AL'COHOL. CgHgO. [ Eng., L. ; B. P.]

Syn. Al'kohol, Eng., L. ; Alcool, Alco-
hol, Fr. ; Alkohol, Hochst Kectifieietee
Wein-geist., Ger. ; Alcoole, It. A term
commonly applied to one kind of spirit—that

obtained by the distillation of any fermented
saccharine liquid, and forming the character

istic principle of wines, beers, spirits, and other

intoxicating liquors.

JStt/m. Kohol, a Hebrew-Syriac word, is the

name given to a preparation of powdered anti-

mony used by Oriental ladies to paint their

eyebrows. In course of time this term was
applied to other fine powders, and ultimately

to highly rectified spirits.

Hist., Sec Although the art of distillation

VFas probably known at a comparatively early

ao:e of the world, the preparation of pure rec-

tified spirit is a discovery of modern times.

IL was not until the 13th century that Ray-

mond Lully first showed the way to concen-
trate spirit by means of carbonate of potash ;

after which date pure concentrated spirit gra-

dually rose into note as an article of trade

and commerce in Europe. In the 16th cen-
tury its distillation was in common practice in

these countries. (Burns.) By means of chlo-

ride of calcium, Dr Black obtained alcohol of

sp. gr, 0-800 (about A.D. 1760); and Richter
afterwards procured it of a sp. gr. so low as

0-796 at 60° Fahr. (Crell's 'Annals,' 1796.)
Lavoisier first demonstrated the composition of
alcohol (about 1780). Its analysis was sub-
sequently perfected by M. Saussure, jun., and
confirmed by MM. Dumas and BouUay, and
Gay-Lussac; and by many others since.

Nat. Mist. Alcohol is peculiar to the organic
kingdom, being exclusively produced, in the
natural way, by the process of fermentation.

Sources, ^c. Dilute alcohol may be pro-

cured, by the ordinary process of distillation,

from all fermented liquors. When drawn
from wine (as in France), it constitutes

BEANDY ; when from the refuse juice of the
sugar-cane, it is called eum ; when from malt,
grain, or molasses (as in England), it is called

MALT, EAW-GEAIN Or MOLASSES SPIEIT ; and
when from rice or palm-wine, aerack. Brandy,
rum, Hollands, and whisky, contain only
about half their volume of alcohol ; and gin
much less. When distilled from any of these

spirituous liquors, the alcohol contains, besides

water, variable quantities of essential oils,

ethers, and other flavouring matters, which,
by one or more redistillations with charcoal
or lime, it for the most part loses, and then
becomes commercial spirit of wine. By a
further rectification from chloride of calcium,

lime, carbonate of potash, or any other sub-
stance having a strong affinity for water, the
water is retained, and a strong spirit passes

over containing not more than 10 per cent,

of water. By repeating the process, and
using the proper precimtions, it may be ob-
tained almost entirely free from water, and
is then called absolute or anhydrous alcohol.

Freparation I. Of Absolute Alcohol

:

—
a. Alcohol (highly rectified spirit), of 85^

(sp. gr. '835 to -822), is mixed, in a tubulated
retort, with about half its weight of fresh-

burnt quick-lime, in coarse powder; and the
whole, after securely stopping the neck with
a cork, and agitation, is allowed to repose

for several days. The alcohol is then care-

fully distilled off, drop by drop, by the heat

of a water bath, until the weight of the dis-

tillate nearly equals that of the 'anhydrous
alcohol ' in the spirit operated on. The sp.

gr. of the product should be "795 or '796

;

but by carefully repeating the process with
the distillate and a fresh quantity of lime,

and prolonging the la^t digestion with the
latter for several weeks, absolute ahohol of

the sp. gr. '79381 at 60" Fahr. may be easily

obtained.

b. (Drinkwater ; Fownes.) The strongest
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rectified spirit of wine is digested in a stop-

pered bottle for several days, with about half

its weight of anhydrous carbonate of potash,

in powder, frequent agitation being had re-

course to J the alcohol, after repose, is then

decanted, and treated with sufficient fresh-

burnt quick-lime to absorb the whole of the

spirit. After 48 hours' digestion, the spirit,

when distilled, will have the sp. gr. '793 at

60° Fahr.

c. (Liebig ; Ure.) Alcohol of about 90^ is

saturated with fused chloride of calcium, in

powder, and after repose for a few hours in a

stoppered bottle, is submitted to distillation

as before. The product should nearly equal

the quantity of dry alcohol in the sample.

Ure recommends equal weights of the spirit

and chloride to be taken ; and the process to

be stopped as soon as about half the volume
of the spirit employed has passed over, or the

distillate acquires a higher sp. gr. than "791

at 68°, or -796 at 60° Fahr,

d. (B. P. 1867.) Take of rectified spirit,

1 pint; carbonate of poiash, \\ ounce; slaked

lime, 10 ounces. Put the carbonate of potash

and spirit into a stoppered bottle and allow

them to remain in contact for two days, fre-

quently shaking the bottle. Expose the slaked

lime to a red heat in a covered crucible for

half an hour, then remove it from the fire,

and, when it has cooled, immediately put the

lime into a flask or retort, and add to it the

spirit from which the denser aqueous solution

of carbonate of potash, which will have formed

a distinct stratum at the bottom of the bottle,

has been carefully and completely separated.

Attach a condenser to the apparatus, and
allow it to remain without any external ap-

plication of heat for twenty-four hours; then

applying a gentle heat, let the spirit distil

until that which hns passed over shall mea-
sure 1| fluid ounce ; reject this, and continue

the distillation into a fresh receiver until

nothing more passes at a temperature of
200° Fahr.

e. (Poggen dors'.) Saturate alcohol with
caustic potitsh, then add half its volume of

water, and distil at a low temperature.

II. Of Hydrated or Commercial Alcohol:—
a (Alcohol, Ph. L. 1836.) Take of recti-

fied spirit (sp. gr. 838), 1 gal. ; chloride of

calcium, 1 lb.; proceed as above, and distil

7 pints and 5 fl. oz. Sp. gr. of product 0'815.

It contains about 7§ of water, by weight, and
5§ by volume.

b. (Alcohol, Ph. D. 1826.) Rectified spirit,

1 gal. ; pearl-ashes (dried and still hot), 3^-

lbs. ; mix, digest in a covered vessel, with fre-

quent agitation, for seven days ; then decant
the clear portion, and add to it of chloride of

calcium, 1 lb. ; agitate to effect solution, and
distil off" the spirit until the mixture in the

retort begins to thicken. Sp. gr. of pro-

duct 0^810. It contains about 5^ of water, by
weight.

c. (Without distillation.) Rectified spirit

is agitated, in a closed vessel, with anhydrous
carbonate of potash (prepared by heating the

salt to redness, and still slightly warm),
until the powder sinks to the bottom un4is-

solved ; the carbonate is then added in consi-

derable excess, and the agitation repeated at

short intervals for some hours or even days ;

lastly, after sufficient repose, the ckar upper

portion is decanted.

—

Obs. If a clean spirit,

and pure carbonate of potash (or at least one
perfectly free from caustic potash or any other

impurity soluble in strong spirit), be used, an
alcohol sufficiently pure and free from water
for many common purposes may be thus ob-

tained ; otherwise the product contains a
little potassa, &c., which can only be removed
by distillation. For some purposes, however,-

this would not be objectionable. Sp. gr. about
•812.

III. (Soemmering.

—

Vaenish-makeb's al-

cohol.) The bladder of an ox or cnlf,

thoroughly cleansed from fat, and washed and
dried, is nearly filled with rectified spirit, and
then securely fastened and suspended in any
dry situation, at a tem| eratiire of about 122°

Fahr. In from six to twelve hours, when the

heat is properly maintained, the spirit is

generally sufficiently concentrated, and in a

little time longer is rendered nearly free from
water (anhydrous), or of the strength of 96
to 98^.— Obs. The same bladder will serve for

more than one hundred operations. If not
kept very nearly full, a portion of the sp'rit

escapes through the empty part To prevent
this accident, a bottle with a double neck, of

the shape represented in the engr., may be

A, A bottle witli two iieclts,

the upper furuislied with a
groumi-glass stopper.

B, Loop of cord to hang the
appaaiitus up by.

C, Bladder, containing spirit,

flih'd by means of tlie bottle A.

D, Neck of bladder accu-

rately secured to the under
neck of the bottle A.

employed; by which means the bladder may
he kept constantly full during the process.

After the first or second time of using, the

bladder gives alcohol sufficiently pure for- all

ordinary purposes. Before hanging tlie appa-

ratus up, it is better to enclose it in a coarse

potato-netting, to pi'event any accident arising

from the strain on the neck of the bladder.

Soemmering recommends both the inside and

outside of the dry bladder to be smeared over
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2 or 3 times with a strong solution of isiuglass ;

but this is not necessary to the success of the

process.

IV. Rectified Spirit. (B. P. 1867.) Spi-

ritus Rectificatus. Alcohol with 16 per cent.

of water; ohtained by the distilling of fer-

mented saccharine fluids. Sp. gr. 0'838.

V. Proof Spirit. (B. P. 1867.) Spiritus

Tenuior. Take of rectified spirit, 5 pints ; dis-

tilled water, 3 pints. Mix. Sp. gr. of product
0-920.

Frop. of Alcohol. Light, transparent, co-

lourless; highly volatile and inflammable,

burning with a pale blue and smokeless flame
;

very mobile ; odour, agreeable ; taste, strong
and pungent ; miscible in all proportions witli

water, with the evolution of heat, and tem-
porary expansion, but ultimate condensation
of the mixture, some hours elapsing before

the union is complete, and the normal te npe-

rature restored. The mixture has a higher
sp. gr. than the mean of its constituents; and
this is greatest whea 54 vols, of alcohol are

mixed with 49'77 vols, of water, the resulting

compound measuring only 100 volumes. It

absorbs water from moist air ; dissolves resins,

essential oils, camphor, bitumen, softps, sugar,

carbonic and boracic acid, iodine and the

iodides, lime, ammonia, soda, potash, the

alkaluids, wax and spermaceti (when boiling),

all the deliquescent salts (except carbonate of

potassa), and various other substances. It

curdles milk, coagulates albumen, and (in

quantity) separates both starch and gum from
their mucilages. It boils, in the air, at 173°

Fahr., when in the anhydrous state. When
diluted with water its boiling point rises in

proportion to the amount of water added. It

boils, in vacuo, at 56° Fahr. Every volume of

boiling alcohol yields 488"3 vols, of vapour at

212° Fahr. Its sp. gr. is 0-793811 at 60°

Fahr., that of its vapour being 1*6133. It has

never been frozen ; when cooled to -166°

Fahr., it acquired the consistence of castor oil,

but did not solidify. It contracts by cold

;

between -15° and -f99° Fahr., this occurs

with great regularity, at the rate of '00047

part of its volume for every degree of the
thermometer. Its evaporation, like that of

ether, produces intense cold. The products of

its combustion are carbonic anhydride and
water. It acts as a powerful antiseptic on
organic substances immersed in it, and is in

consequence extensively employed in the pre-

servation of anatomical preparations. With
the acids it forms ethers.

Phys. eff. Alcohol is a narcotico-acrid poi-

son. In small doses it occasions excitement
and intoxication; in larger ones, delirium,

somnolency, coma, apoplexy, and death. It

acts as a violent nervous stimulant, and, by
abstracting water from the soft tissues of the
stomach and primse viae, destroys their organi-

sation. It is alike poisonous to all animals ;—2 drs. will kill a dog. All strong .-spirits

act in the same way, the effect being pi\<por-

tionate to the state of concentration and the
quantity taken. On plants it acts as a rapid
and fatal poison.

Ant., cfc. Copious internal use of tepid
water, with cold affusiims to the head and
spine, and injection of cold water into tlie

ears. In the absence of vomiting, a strong
emetic sliould be given, or the stomach-pump
u-ed. Ammonia may be used as a stimulant,
and, added to water just in sufficient quaniity
to flavour it, is one of i he best antidotes. The
liead should be kept elevated, and bleed-
ing had recourse to, if cerebral congestion
threatens.

Tests in cases of death. 1. The odour of the
contents of the stoiuacti aiid ejected matter-',

and their ready inflammability. 2. The spirit

may be separated by digestion with water, fil-

tration, the addition of carb.mate of potash,
and distillation.

Comjp., Sfc. Its per-centage composition

Dumas and Braiide and Ure. sp.

BdUllav. Ure. gr. ()-812.

Carbon . 5237 52-18 47 85
Hydrogen . 1301 13-Oi 12-21

Oxygen . . 34-61 34-78 39-91

99-99 100-00 100-00

This nearly represents 2 equiv.ilents of carbon,

3 eq. of hydrjgen, and 1 of oxygen. The
atom of ah-ohol is now regarded as a multiple

of these numbers, and formed by the breaking
up of one atom of grape sugar (Ci^H^gOj,) Into

4 eq. of alcohol, 8 eq. of carbonic acid, and 4
eq. of water. It ivas formerly regardel as a
compound of 1 eq. of defiant gas, and 1 eq. of

water ; but it is now generally viewed as ht-
DEATEOF THE OXIDE OFETHYLB (CjHj. HO), Or

a compound of ethylene and water (O2H4 . H2')).

Grape sugar alone yields alcohol ; cane sugar,

before it undergoes tlie vinous ferment ition,

being first converted into this substance by
contact with the ferment.

Purity. The presence of water is shown by
the specific gravity (see ALCOtfOLOMETEY)

;

the absence of other foreign matter by the

following tests :

—

1. Its colour and transparency is not af-

fected by the addition of a little colouiless oil

of vitriol (Liebig), or by a solution of nitrate

of silver, and subsequent exposure for some
time to solar light (Vogel), unless either essen-

tial oil or organic matter be present, when it

assumes a reddish tinge. 2. It should be neu-

tral to test-papers, colourless, leave no residue

on evaporation, and be miscible, in all propor-

tions, with water and with ether. 3. Its boil-

ing point should never be less than 170° Fahr.

;

a lower temperature suggests the presence of

wood spirits, or acetone, or one of the ethers.

To detect wood spiril; (wood naphtha) see

Nessler's Test. For the reverse of this adul-

teration—the evasion of the duty by the in-

troduction of spirit, under the disguise of

naphtha, turpeuLiue, &c.—see those articles.
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4. The presence of water in alcohol may be
detected, not only by the sp. gr., but also by
white anhydrous sulphate of copper burning
blue when dropped into it. 5. Potassium

placed on alcohol does not take fire, unless

a corisiderable per-centage of water be pre-

sent.

Tests, Sfc. 1. It may generally be recog-

nised by its volatility, inflammability, odour,

taste, miscibility with water, j^ower of dissolv-

ing camphor and resins, and other qualities

already described. 2. If a few fibres of as-

bestos be * moistened' with a saturated solu-

tion of bichromate of potash in oil of vitriol,

and exposed to the smallest possible portion

of hot alcohol vapour, it is almost instantly

turned green, owing to the formation of oxide

of chromium. In practice, the asbestos may
be inserted in the neck of a retort, or even of

a bulbed glass-tube containing a few drops of

the suspected solution, when the effect occurs

as soon as distillation commences. Ether and
pyroxylic spirit produce a nearly similar re-

sult ; but the ' first' of these is distinguished

from alcohol by its not being miscible with
water in all proportions ; and the ' other' by
Nessler's Test ; whilst both may be readily dis-

tinguished by their peculiar and characteristic

odour. 3. Dissolve 3 pts. crystallised carbonate
of soda in 10 pts, water. To this solution add
1 pt. of liquid to be tested, and heat to about
160° Fahr. Lastly, add iodine in small pieces,

till it has entirely dissolved, and the liquid has
become colourless. If alcohol be present,

iodoform will make its appearance on cooling.

and sink to the bottom in the form of a yel-

low powder. As a similar result is obtained

with wood spirit, this must be proved to be
absent before applying this test.

The only reliable method of proving that a

sample is ethylic alcohol is the production of

ether, by acting on the suspected liquid with

sulphuric acid. See Ethbe.
Uses, In the arts, alcohol is used by the

varnish-maker to dissolve resins ; by the per-

fumer, to extract the odour of plants, and dis-

solve essential oils, soaps, and other similar

substances ; by the pharmaceutist, to prepare

tinctures and other valuable medicinals; by
the instrument-maker, to fill the bulbs of ther-

mometers required to measure extreme de-

grees of cold; by the photographer, in the

preparation of collodion; by the chemist, in

analysis, and in the manufacture of numerous
preparations ; by the anatomist and naturalist,

as an antiseptic ; and by the physician, for

various purposes and applications as a remedy.
It is also frequently burnt in lamps, and in

parts of the world where it is inexpensive, it

is employed in the manufacture of vinegar.

Its uses, when dilute, as in the * spirituous

liquors ' of commerce, are well known. In

medicine, it is employed both concentrated

(' alcohol,' ' rectified spirit ') and dilute (' proof

spirit,' ' brandy,' ' gin,' &c,), as a caustic, irri-

tant, stimulant, tonic, &c. It has also been

used in a multitude of other cases, and has

been applied to an almost infinite variety of

other purposes.

Gen. commentary. The selection of any

one of the processes given above for the pre-

paration of alcohol must greatly depend on
the convenience or position of the operator.

Chloride of calcium, and quick -lime, from their

powerful affinity for water, and easy applica-

tion, are the hygrometric substances most
generally employed; but the processes involving
the use of the other substances and methods
already noticed, have all of them advantages
under particular circumstances. Gay-Lussac

has recommended the use of caustic baryta

instead of lime ; and others have employed dry

alumina, as an absorbent of the water prior to

distillation. Common proof spirit may be
concentrated until its sp. gr. falls to about
0"825, by simple distillation in a water bath ;

at which sp. gr. it contains only about 11 5 of

water, by weight, and is then nearly as volatile

as pure alcohol.

A convenient apparatus for the preparation
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of alcohol, on the small scale, is that figured

in the engr., and which will be self-explanatory

to every one competent to use it. The tank
(i) should be supplied with ice-cold water; and
the receiver (g) should be covered with cloths

kept continually wet with water of the same
temperature. The capsule or basin (c) is a

water bath heated by the little gas fur-

nace {d). On the large scale, for commercial
alcohol, a copper still, fitted with a glass

refrigeratory and receiver, is commonly em-
ployed.

By surrounding the capital of a still, or

other like apparatus, by a water bath kept at

the proper temperature, the alcoholic richness

or content of the product may be regulated
to the greatest nicety, for any desired

strength.

The different statements of chemical authors

as to the boiling point, specific gravity, &c., of

alcohol, already noticed, may be referred to

their having either experimented with samples
which have not been absolutely anhydrous, or

to their not having made the proper correc-

tions for temperature, and for the different

materials of which their vessels and instru-

ments were composed—some probably having
been made of glass, and others of brass or some
other metal. In some instances the differences

are more apparent than real, as in the Tables

by Tralles and Lowitz ; in the former of which
water, at its lowest sp. gr., is taken as the

standard. Until recently, the only known
source of alcohol was the fermentation of

saccharine solutions. Its production by syn-

thesis, though often attempted, is, however,
erroneously said to have always failed. It had
long been employed as an occasional source

of bicarburetted hydrogen (defiant gas) at a
high temperature ; but M. Berthelot succeeded
in reproducing it, from bicarburetted hydrogen,
by agitating the latter, in a closed vessel, with
sulphuric acid and metallic mercury (' Journ.

de Chimie Med.,' 1855, p. 175) ; and Henry
Plennel, nearly thirty years before M. Berthe-

lot's discovery, found that pure olefiant gas is

absorbed by agitation with concentrated sul-

phuric acid, with the formation of sulphovinic

acid, and that by subsequent dilution with

water, and distillation, alcohol passes over
into the receiver.

ALCOHOLATE. Syn. Aicohate; Alco-
HOLAS, L. A salt in which alcohol appears to

replace the water of crystallisation, as is the

case with certain chlorides, nitrates, &c. Some
of them may be formed by simple solution and
crystallisation of the salt in alcohol. (Graham.)
They are all very unstable, being readily de-

composed by water.

ALCOHOLIC. Syn. Alcohoiicits, L. ; Al-
COHOIIQTTE, &c., Fr. ; Alkoholisch, Ger.

Pertaining to, containing, of the nature of,

or made with, alcohol.

ALCOHOLICA. [L.] Syn. Alcooliqtjes,

Fr. ; Weingeist-yebbindungen, Ger. In
^pharmacy, liquids containing, or preparations

made with, alcohol, as a characteristic ingre-
dient.

ALCOHOLISATION. [Eng., Fr.] Syn. Al-
COIIOHSATIO, L. ; Alcoolisatiojst, &c., Fr.

;

Alicoholiseuung, Ger, In ohem. And pharm.,
the development of the characteristic proper-
ties of alcohol in a liquid, or the use of it

either as an addition or a menstruum; also

the act or process of obtaining alcohol from
spirit by rectification.

ALCOHOLOM'ETER (-lorn'-). Syn. Alco-
HOL'mIiTKS (hoi'- ; -hom'-J) ; ALCOFtOLOME-
TKUM, L. ; ALCOOLOMEfBE, ALCOOMETBE,
Alcoholmetbe, &c., Fr. An instrument or
apparatus used in alcoholometry. Alcoholo-
meters are simply ' hydrometers ' adapted to

the densities of alcohol, either concentrated or

dilute. Some of these, as Baume's, Carteb's,
&c., merely indicate the number of degrees
corresponding to the state of concentration of
the liquid. Others, of a
like construction, as those
of RiCHTEE (a), Tealles
(fi), and Gay-Lussac (c),

have their stems so gra-

duated as at once to in-

dicate the proportion per

cent, of alcohol present,

either by weight, or by
volume, at some stand-

ard temperature. (See

engr.) A third class, as

those of the Abbe Beo3-
SABD-ViDAt, Field, &c.

are essentially thermo-
meters, with scales which indicate the boiling

points of spirits of different strengths, instead

of the common therraometric degrees ; whilst

to a fourth class belong the alcoholometer of

M. SiLBEBMANN, which is based upon the

known rate of expansion of iilcoholic liquors

by heat, expressed in alcoholometrie degrees;

and that of M. Geissleb, which depends on

the measurement of the tension of the vapour
of the liquid, as indicated by the height to

which it raises a small column of mercury. In

Syke's htdbometee, used by officers of the

Revenue, the scale of the instrument is

enormously extended by the use of movable
weights, with each of which it becomes, in

fact, a separate instrument, adapted to a

certain range of specific gravities.

A very convenient alcoholometer for ordi-

nary purposes (d) has been lately produced by
some of the instrument makers. It is of the

usual form, but its stem on one side exhibits

the per-ceutage richness of the sample in

alcohol by volume ; and on the other, the per-

centage by weight. Thus, both results may
be obtained at one trial. This instrument is

sometimes called Richteb's AICOHOLOMETEB,
in England. A further improvement, still

more recently introduced, is a similar ' double-

scale ' instrument, showing the degrees of

Sykes on one side, and carrying a small

spirit-thermometer in the bulb, to which

V^
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a. scale is fixed ranging from 35° to 82

Fahr.
AlCOHOIOM'ETRT. Syn. Alcohol'metet

(-hoi'-; -hom'-J) ; SPIEIT TESTINGIJ: ; AlCO-

HOLME'tEIA, L. ; AlCOOlOMETEIE, ALCOOME-
TEIE, &e., Fr. In chemistry, the art or pro-

cess of ascertaining the richness of spirits in

alcohol. In commerce, the determination of

the quantity of spirit of a certain strength,

taken as a standard, present in any given

sample of spirituous or fermented liquors.

In England, this standard is called " proof

spirit."

Sist., S(c. The great importance of being

able accurately to determine the strength of

spirits in the United Kingdom, on account of

the high duties levied on them, has induced

the Government authorities, at various times,

to investigate the subject. In 1790, the mat-

ter was referred to Sir C. Blagden, then

Secretary to the Eoyal Society, who insti-

tuted an extensive series of experiments to

determine the real specific gravities of differ-

ent mixtures of alcohol and water. The re-

sults of his labours and researches were put

forward, with ' Gilpin's Tables,' in 1794, but

no practical measures appear to have been

taken in consequence. In 1832 a committee
of the Eoyal Society, at the request of the

Lords of the Treasury, examined into the

accuracy of the Tables, and the construction

and ajiplication of the instrument (Stee's

htdeometee) now used by the Revenue offi-

cers, on which they reported favorably, and
declared that they were sufficiently perfect

for all practical and scientific purposes. The
errors introduced into calculations of the

strength of spirits by these tables were
found to be quite unimportant in practice, and
did not, in any one instance, amount to unity

in tbe fourth place of decimals. This method
ad 'pts the specific gravity as the test of the

strength of spirits, and is founded on the

fact that alcohol is considerably lighter than
water, and that (with proper corrections for

condensation and temperature) the sp. gr.

regularly increases, or decreases, according to

the relative proportions in which the two are

mixed.
Several other methods of alcoholometry have

been proposed, founded upon—the variations

in temperature of the vapour of alcohol of

different strengths—the heat involved by its

admixture with water— its dilatation by heat
—the tension of its vapour—the insolubility

of carbonate of potash in alcohol—its vola-

tility, boiling point, &c. &c., the more im-
portant and useful of which are noticed
further on. The method adopted by the
Boards of Inland Revenue and Customs is,

however, the one which is almost exclusively

employed in trade and commerce in Great
Britain, not only on account of its simplicity
and correctness, but for the purpose of the
results exactly coinciding with the results
obtained by the Revenue officers.

METHODS OP ALCOHOLOMETRY.
1. Methods based on tbe specific gravity, or

per-centage strength, by VOLUME :

—

a. With Sykes' Htdeometee. Bevenue
system. The engraving below represents

Sykes' hydrometer, as made by Mr Bate,

under the directions of the Commissioners of

Inland Revenue and Customs. It consists of

a spherical ball or float, with an upper and
lower stem, and is made of brass, which (in the

more expensive instruments) is usually coated

with gold, to prevent corrosion from damp,
and the acidity so generally present in spiritu-

ous liquors. Tha upper stem (a) is about four

inches long, and is divided into ten parts, each

of which contains five subdivisions. There are

nine movable weights of the form b, of

different sizes, numbered respectively 10, 20,

30, &c., to 90, each of which represents so

many of the principal divisions of the stem, as

its number indicates. In use, one of these

weights is slipped on to the lower stems;

and thus, by means of them, the instrument

acquires a range of above 500 divisions, or

degrees, extending from the Revenue ' stand-

ard alcohol' (sp. gr. -825) to water. It is

so formed as to give the sp. gr. with almost

perfect accuracy, at 62° Fahr. When loaded

with the weight 60 it sinks in proof spirit to

the line marked (P) on the narrow edge of

the stem at 51° Fahr. ; and, by further placing

the square weight or cap (also supplied with

the iustr. ) on the top of the upjjer stem, it

floats exactly at the same point in distilled

water. This weight or cap is found to weigh
43'66 grs., which is practically l-12th of the

total observed weight of the instrument, and
its poise 60, and hence shows the difference

between the gravity of proof spirit and water,

as explained hereafter. The whole is fitted up
in a neat mahogany case, accompanied with a

theimometer, and a book of tables containing

corrections for temjjerature, &c.

—

Process. A
glass tube of the form of fig. B is filled to

about the mark (a) with the sample for ex-

amination ; tbe thermometer is then placed in

the liquor, and stirred about for two or three
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mmntes (observing not to breathe uprni the

glass, HT hold it in the hand), and tlie tempera-

ture noted. The hydrometer is next immersed
in a similar manner, and gently pressed down
in the I'quor to the on the stem with tlie

finger ; it liaving been previously loaded with

any one of the nine weights that will cause

it to float with the surface of the spirit at some
point on the graduated part of the scale. The
indication at the point cut by the surface of

the liquor, as seen from below, added to the

number of the weight with which the float is

loaded, gives a number which must be sought
in the b lok of Tables, which is always sold

with the instrument. In this book, at the

page headed " Temperature as observed by the

Thermometer," and against the part of the

column appropriated to the given indica-

tion (weight), will be found the strength

per cent., expressed in degrees over or

under proof, by volitme, in whole num-
bers or decimal parts. In reading off the

indication, to ensure accuracy, it is necessary

to allow for the convexity of the liquor at

the part where it immediately rests against

the stem.

Obs. In an instrument requiring so much
care and skill in its manufacture the purchaser
should be careful to procure a perfect one. A
very slight blow, friction from continual

wiping with a rough cloth, and other apparently
trivial causes, tend to injure so delicate an
instrument. The shape of the weights occa-

sionally vary; some being intended to be
attached to the hydrometer at the bottom of

the spindle, and others to rest on its top. The
first plan is, perhaps, the best, as it tends to

make the instrument float with greater steadi-

ness in the liquor; but, at the same time, it

renders its adjustment by the maker a matter
of greater difficulty.

In employing this instrument, the Revenue
ofiicers are instructed to take the nearest

degree above the surface of the mercury, when
it stands between any two degrees of the

thermometer ; and the division on the scale of

the hydrometer next below the surface of the

liquid, when it cuts the stem between any two'

lines; thus giving the difference in favour of

the trader in both cases.

By means of the Table at page 64 the

hydrometer indication, or the degrees over

or under proof, of the Revenue system, may
be converted into 'real specific gravities,'

l)y mei'e inspection; and tlie correspondin'^

'por-centage richness' in alcohol of any
sample may be found, either by weight or

VOLUME.

The specific gravities in this table are such
as, on being referred to Gilpin's Tables, will

give the expressions of proof strength answer-
ing to the whole indications of the Revenue
hvdrometer. Intermediate values at fifths of
indications may be had by taking proportional

differences between the nearest tabular num-
bers. Thus, to find the specific gravity that
should stand opposite to Indication 70 6, we
first obtain the difference between the densities

standing in a line with Indications 70 and 71
respectively, and then say, as 1 : 0'6 : : "00192 .

00-115, and -94135 -t- -00115= -94250, the
specific gravity required.

b. With GLASS ALCOHOLOMETEES. That o£
Tralles, and most others of a like description

(as made in England), gave the per-centage
strength, by tolume, with tolerable accu-
racy, at the standard temperature of 60° Fahr.
Gay-Lussac's alcoometbe, which closely re-

sembles that of Tralles, is adjusted for the
temperature of 59° Fahr. (15° Cent.). All of

these, to give at once accurate results, must,
of course, be employed at the 'normal tem-
perature, of the instrument. As, however,
in practice, the experiment cannot be conve-
niently performed at any 'fixed' temperature
but only at that of the atmosphere, it is

obvious that certain corrections are constantly

required in order to obtain results of any
Value. Perfect accuracy requires that tible

for every variatien of the thermometer, founded
on actual experiments, should accompany
each instrument ; as, without them, tedious

and difficult calculations are necessary, which,

in the hurry of the cellar and laboratory,

or by persons inexpert at figures, are not

easily performed. A series of such Tables
were prepared by Gay-Lussac, and, with his

instrument, are those which are almost exclu-

sively used in Prance. For i-ough purposes,

in the absence of Tables or nicer calculations,

it may be useful to know that, for commercial
spirits, at ordinary temperatures, a variation

of—

By Volume,

5° Fahr. is equal to (about) 1-00^ of Alcohol; or (about) l-794g of Proof spirit.

1° „ „ „ 0-204 „ „ 0-359^
5° Cent. „ „ 1-80^ „ „ 3-229^
1° » » » 0-364 „ „ 0-6464

By Weight,
5° Fahr. is equal to (about) 0-80^ of Alcohol; or (about) 1-624
1° -1 64 '324
•• J> 33 33 J"o 33 33 ""o
5° Cent. „ „ 1-434 „ „ -29^

1 33 53 33 '28n „ „ 'OOtt
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TabIiB I.

—

ISTioioing tTie Densities and Values of Spirits at 60° Fahr., corresponding to every

Indication of Sykes' Hydrometer.

Per Cents, of Absolute Per Cents, of Absolute

Sykcs'
Alcohol. Sykes' Alcohol.

Hydro-
meter

Strenglli Specific Hydro- Strength Specific

)er cent. Gravity. meter. per cent. Gravity.

Indication. By By Indication. By By
Measure. Weight. Measure. Weight.

O. P. 0. P.

670 •81520 95-28 92-78 51 11-4 •90551 63-54 55-70

1 66-1 •81715 94-78 92-08 52 10-0 •90732 62-74 54-89

2 65-3 •81889 94-31 91-42 53 8-6 •90913 61-94 54-09

3 64-5 •82061 93-84 90-78 54 7-1 •91107 61-09 53-23

4 63-6 •82251 93-33 90 07 55 5-6 •91299 60-24 52-38

5 62-7 •82441 92-80 89-86 56 4-2 •91479 59-43 51-57

6 61-8 •82622 92-29 88-67 57 2-7 •91666 58-58 50-73

7 60-9 •82800 91-77 87-99 58 1-3 •91839 57-78 49-94

8 60-0 •82978 91-25 87-30 u. p.

9 59-1 •83151 90-74 86-63 59 0-3 •92037 56-86 49-04

10 58-2 •83323 90-23 85-96 60 1-9 •92228 55-96 48-17

11 57-3 •83494 89-72 85-30 61 3-4 •92408 55-10 47-33

12 56-4 •83661 89-21 84-65 62 5-0 •92597 54-19 46-46

13 55-5 •83827 88-70 84-00 63 6-7 •92798 53-22 45-53

14 54-6 •83993 88-17 83-33 64 8-3 -92984 52-30 44-65

15 53-7 •84153 87-67 82-70 65 10-0 -93176 51-36 43-76

16 52-7 •84331 87-10 81-99 66 11-7 •93367 50-39 42-S4

17 51-7 •84509 86-51 81-26 67 13-5 -93586 49-34 41-86

18 50-7 •84680 85-95 80-58 68 15-3 -93758 48-31 40-90

19 49-7 •84851 85-39 79-89 69 17-1 -93949 47-29 39-96

20 48-7 •85022 84-81 79-19 70 18-9 -94135 46-29 39 04
21 47-6 •85205 84-19 78-44 71 20-8 -94327 45-20 38-04

22 46-6 •85372 83-61 77-74 72 22-7 •94518 4409 37-03

23 45-6 •85537 83-04 77-07 73 24-7 •94709 42-96 36-01

24 44-6 •85700 82-47 76-39 74 26-7 •94899 41-82 34-98

25 43-5 •85878 81-85 75-66 75 28-8 •95092 40-63 33-92

26 42-4 •86055 81-21 74-92 76 31-0 •95288 39-40 32-82

27 41-3 •86229 80-59 74-19 77 33-2 •95484 38-10 31-68

28 40-2 •86402 7y-97 73-47 78 35-6 -95677 36-76 30-50

29 39-1 •86574 79-34 72-75 79 38-1 95877 35-32 29-24

30 380 •86745 78-71 72-03 80 40-6 -96068 33-90 2801
31 36-9 •86915 78-08 71-32 81 43-3 •96259 32-41 26-73

32 35-7 •87099 77-40 70-54 82 46-1 •96457 30-77 25-32

33 34-5 •87282 76^71 69-77 83 49-1 •96651 29-08 23-88

34 33-4 •87450 76-08 6906 84 52-2 •96846 27-31 22-38

35 32-2 •87627 75-41 6832 85 55-5 •97049 25-39 20-77

36 31-0 •87809 74-72 67-55 86 59-0 •97254 23-41 19-11

37 29-8 •87988 74-03 66-79 87 62-5 •97458 21-39 17-42

38 28-5 •88179 73-29 65-98 88 66-0 •97660 19-41 15-78

39 27-3 •88355 72-60 65-23 89 69-4 •97857 17-46 14-16

40 26-0 •88544 71-86 64-43 90 72-8 •98057 15-51 12-56

41 24-8 •88716 71-17 63-68 91 76-1 •98261 13-58 10-97

42 23-5 •88901 70-43 62-89 92 79-2 •98452 11-85 9-56

43 22-2 •89086 69-69 62-10 93 82-3 •98657 10-04 8-08

44 20-9 •89268 68-95 61-32 94 85-2 -98866 8-28 6-65

45 19-6 •89451 68-21 60-53 95 88-0 •99047 6-83 5-48

46 18-3 •89629 67-47 59-76 96 90-7 •99251 5-25 4-20

47 16-9 •89822 66-67 58-92 97 93-3 •9944-8 3-80 3-03

48 15-6 •89997 65-93 58-15 98 95-9 •99658 2-31 1-84

49 14-2 •90182 65-14 57-34 99 98-2 •99851 •997 •793

50 12-8 •90367 64-34 56-52 100 1-00000 ...

This Table has been copied, by permission, from Loftus's ' Inland Revenue Officer's Manual/
und its correctness verified by W. H. Johnston, Esq., Surveying General Examiner.
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Table II.

—

Tahle for finding the Specific

Oraviiy of any Spirit at 60° FaJir., when
the Specific Gravity at any other Tempera-
ture is given.

Water taken as 1000.

Correction Correction

Specific gravity. for each Specific gravity. for each
degree. degree.

810 to 820 + •475 910 to 920 ±•434
820 „ 830 ±•473 920 „ 930 -+-•424

830 „ 840 ±•472 930 „ 940 ± ^406

840 „ 850 ±•471 940 „ 950 ±•381
850 „ 860 ±•471 950 „ 960 ±•340
860 „ 870 ±•466 960 „ 970 ±•269
870 „ 880 ±•460 970 „ 980 ±•165
880 „ 890 ±•456 980 „ 990 ±•090
890 „ 900 ±•450 990 „ 1000 ±•084
900 „ 910 ±•442

Thus, by making the proper addition to

the apparent strength per cent ., when the ob-

served temperature is below the normal tem-

perature of the instrument, or a corresponding

SFBTEACTION, when it is above it, the strength

of the sample may be determined sufficiently

near for all practical purposes.

The following Table, taken from Loftus's
* Inland Revenue Officer's Manual,' will be

found of great value in making these cor-

rections, and has the merit of being easily

applied.

An example will show how this Table is to

be used.

Example.—If a quantity of spirit is of the

sp. gr. 894 at 73°, what will be its sp. gr.

at 60°?

Here the sp. gr. being between 890 and 900,

we must add ^450 for each degree of tempei-a-

ture between 73° and 60°. The sp. gr. at 60°

would, therefore, be 894 4 (•450 x 13) =
899^85. When the temperature is below 60°,

the correction for each degree must be sub-

tracted. When, however, very accurate results

are desired, and the necessary Tables are not
accessible, the sample for trial must be

brought to the normal temperature of the
instrument, in the manner explained under
Hydeom'hitet.

e. Prom the SPECIFIC GEATITT. The tem-
perature having been taken by a thermometer,
and the specific gravity ascertained by any of

the usual methods, but preferably by means
of an accurate glass hydrometer, it merely
becomes necessary to refer to Table I, where,
against the number expressing the specific

gravity, the alcoholic content per cent., by
volume, of the sample examined, will be
found for 60° Pahr., subject to the corrections

justreferred to, when the temperature is either

above or below this point.

If the precise specific gravity sought
cannot be found in the Table, the difference

TOL. I.

between it and the next greater specific

gravity must be taken for the numerator of
a fraction, having for its denominator the

difference between the greater and the next
less specific gravity in the table. This frac-

tion, added to the per-centage of alcohol in

the fourth column of the table, opposite the
greater sp. gr., will give the true per-centage
sought. Thus, the sp. gr. ^96051 is not in the
table, and the next greater number is ^96068

;

the former must, therefore, be deducted from
the latter, and the difference (17) put as the
numerator of the fraction, having for its

denominator 191, the difference between
•96068 and •95877. The fraction (J/t) •089,

so found, added to the per-centage strength
opposite ^96068 in the third column, gives

33'989 as the true per-centage of alcohol in

the given sample.

The per-centage by volume may be con-

verted into per-centage by weight, by multi-

plying the former by ^793811, the sp. gr. of

absolute alcohol, and dividing the product by
the sp. gr. of the sample. The quotient is the

number of pounds of alcohol in ¥00 pounds of

the given spirit. Thus :—Suppose 1000 grains

by measure of alcohol to weigh 95092 grains,

and to contain (see Table I) 40"63 per cent, by
volume of absolute alcohol, what per cent, by
weight does the sample contain ?

•793811 X 40-63 = 32-25254093, and this

product divided by -95092 = 33-917, the true

per-centage by weight of absolute alcohol in

the sample.

2. Method based on the specific gravity, or

per-centage strength by weight :

—

The specific gravity is ascertained and the
Table used in precisely the same manner as in

the " method by volume," already described.

The per-centage by weight may be converted

into per-centage by volume, by multiplying

the former by the sp. gr. of the sample, and
dividing the product by the sp. gr. of absolute

alcohol. This is merely the reverse of the

operation described above.

Obs. The preceding methods of alcoholo-

metry, as well as all others depending on the

sp. gr. refer to unsweetened spieits only; and
are inapplicable to those holding sugar in

solution, or any other organic matter capable

of altering the sp. gr. For sweetened spirits,

fermented worts, wine, beer, &c., one or

other of the following processes must be
adopted :

—

3. Other methods, adapted to either sweet-
ened or unsweetened spieits. Tinctures,

Fermented Liquors, &c.

—

a. By distillation as originally proposed

by M. Gay-Lussac. 300 parts of the liquor

under examination (measured in a graduated
glass tube) are placed in a retort or small still,

and a quantity exactly equal to one third (i.e.,

100 parts), carefully drawn over ; a graduated
glass tube' being used as a r. ceiver, and

1 Mulder, in his ' Chemistry of Wii e ' recommends this

receiver to he shaped like a bottle, wiili its neck, or tubular

5
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the operation stopped as soon as the distillate

reaches the hundredth degree. The 'alcoholic

strength' of the distilled liquor is then ascer-

tained by any of the usual methods, and tlie

result divided by three, when the per-centage

of alcohol in the original liquor is at once ob-

tained. If, from want of attention, more than

100 p«rts should be distilled over, the number
which expresses the relation of the volume of

the distilled product to the original bulk of the

liquor tested, must be employed as the divisor.

Tiius, if 106 parts of liquor have distilled over

(instead of 100), containing 33§ of alcohol,

the 300 must be divided by 106, which
gives 2-83, and the 33^ by this 2-83, which
gives 11'66^, the true proportion of alcohol

in the original liquor. The sti'ength at
' proof may be calculated from this in the

usual way.
To ensure accurate results, the acidity (if

any) of the liquor must be neutralised with
carbonate of sodium, prior to distillation. It

is also advisable to add 8§ or 10§ of common
salt to the liquor in the retort or still ; this, by
raising the boiling point, causes the whole of

the spirit to pass over into the receiver befoi-e

the distillate has reached the required measure.
This applies more particularly to weak liquors.

With those of greater strength (as the stronger
wines), it is better to distil over 150 parts, and
divide the result by 2 instead of 3. To liquors

stronger than 25^ by volume of alcohol, or

above 52^ to 54^ under proof, add about an
equal volume of water to the liquor in the still,

and draw over a quantity equal to that of the

sample tested; when the alcoholic strength of

Table III.— Showing the Alcoholic Content,

Vapour,from the Temperature of the latter.

the distillate gives, without calculation, the
true strength sought. To liquors stronger than
48^ to 50^ (14 to 12 u. p.), add thrice their

bulk of water, and do not stop the process

until the volume of the distillate is double that
of the sample tested, when the per-centage
obtained must also be doubled. In each case

a proportionate quantity of salt is employed.
Revenue Method. The following is the

method adopted in the Inland Revenue and
Customs Laboratories for the estimation of the

per-centage of alcohol in wines, liqueurs, &c.

A measure flask is filled up to a mark on its

neck, with the wine, which is then carefully

transferred to a distilling flask or retort, the

traces of wine remaining in the former vessel

being rinsed out with small quantities of dis-

tilled water, and the rinsings added to the wine
in the latter vessel. About two thirds of the

contents of the retort are then distilled over

into the clean measure flask, and made up to

the original bulk with distilled water, at the

same temperature as the sample was previous

to distillation. The strength is then taken by
Sykes' hydrometer, and this (if u. p.) deducted
from 100, gives the per-centage of proof

spirit in the wine. Thus :

—

Strength of distillate= 74'6 u. p. = 25'4 per

cent, proof spirit.

b. From the Tempeeatttee of the Vapotje,
as originally proposed by Groning. The bulb

of a thermometer is thrust through a cork

into the head of the still, or other vessel em-
ployed, and the temperature of the vapour in

which it is immersed being noted, is sought

in the following table :

—

hy Volume, of Jioiling Spirits, and of their

as observed by a Thermometer. By Geoning.

Temperature of Alcoholic content Alcoholic content Temperature of Alcoliolic content Alcoholic content

the Vapour. of the Distillate of tlie Boiling; the Vapour. of the Distillate of the Boiling

Fahr. per cent. Liquid per cent. Fahr. per cent. Liquid per cent.

1700 93 92 189-8 71 20
171-8 92 90 192-0 68 18
172-0 91 85 1940 66 15
172-8 90i 80 196-4 61 12
1740 90 75 198-6 55 10
174-6 89 70 201-0 50 7
176-0 87 65 203-0 42 5
178-3 85 50 205-4 36 3
180-8 82 40 207-7 28 2
183-0 80 35 210-0 13 1

185-0 78 30 212-0

187-4 76 25

This method is admirably adapted to the

purposes of the distiller and rectifier, as it

furnishes a ready means of approximately de-

termining the strength of the spirit passing

over, at every part of the process of distillation,

as well as that of the wash left in the still.

part, bent at right angles above the line of its scale; anj
that it should be set in the centre of a glass jar kept fiUe

vith very cold water.

c. Fi'om the boiling point, as originally

proposed by M. I'Abbe Brossard-Vidal. This

method is founded on the fact, that the boiling

points of mixtures of alcohol and water, unlike

water alone, are scarcely disturbed by the ad-

dition of saline, saccharine, or extractive matter

within certain limits. It hence ofiers a ready

means of determining the proportion of al-

cohol present in spirits, wines, fermented
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liquors, &c., with sufficient accuracy for all

ordinary purposes. In applying it, a thermo-
meter, with a large bulb and a narrow bore,

and a movable scale graduated from 180° to

212° Fahr., is usually employed. Before using
it as an alcoholometer, it is set, with its bulb

immersed, in a small metallic boiler (brass or

copper) containing distilled water, which is

then raised to the boiling-point, and the 212°

of the scale accurately adjusted on a level with
the surface of the mercury, should it vary from
that point. This is necessary on account of

variations of atmospheric pressure causing
corresponding variations of the boiling-points

of liquids. It is then ready for several hours'

operations, and, generally, for an entire busi-

ness day, without further adjustment. The
little boiler is next filled with the liquor to

be examined, and the lamp again lighted.

The temperature as shown by the scale of the

instrument at the commencement of full

ebullition being ascertained, may be sought
in one of the following Tables, against which
the alcoholic content of the liquor will be
found (nearly).

Table IV.

—

ExJiihiting the BOILING points

of Mixtures of Alcohol and Water of the

given strengths. By GEONiNa.

Boiling point.

I'ahr.

205-34
199-22
195-8

192-38
189-50

187-16
185-

183-38
182-12

181-58

Alcohol
per cent,

by volume.

5
10
15
20
25
30
35
40
45
50

Boiling point.

Talir.

179-96

179-42
178-7

177-62

176-54

175-46

174-92
174-2

173-14
172-

Alcohol
per cent,

by volume.

55
60
65
70
75
80
85
90
95
100

Table V.

—

Showing the boiling points of
' under proof ' spirit. By Dr Uke.

Boiling points. Per-centage Corresponding
Fahr. stren gth. Sp. Gr.

178-5 Proof. •9200
179-75 10- r.p. •9321
180-4 20- „ •9420

1821 30- •9516
188-4 40- •9600
385-6 50- •9665
189- 60- •9729
191-8 70- « •9786
196-4 80- •9850
202- 90- » •9920

variations o£ their boiling point being so slight
as not to be easily observed with accuracy

;

but with liquors under 'proof,' and particu-
larly with wines, beer, and other fermented
liquors, due care being observed, it gives re-

sults closely approximating to those obtained
by distillation, and sufficiently accurate for all

ordinary purposes. In testing strong alcoholic

solutions it is, therefore, proper to dilute them
with twice their bulk of water; and com-
mercial spirits, with an equal bulk of water;
the results obtained being doubled or tripled

as the case may be.

d. Prom the expansion of the liquid
when heated : Silbermann's dilatatometbe.
The expansion of alcohol between 0° and 212°
Fahr. is triple that of water ; and between
77° and 122° Fahr. it is much greater. Be-
tween — 14° and —98° Fahr. the rate of ex-

pansion is about the -00047th part in volume
for every degree of Fahrenheit's scale. The
measurement of this expansion has been pro-

posed as a new and ready method of alcoholo-

metry, adapted to nearly all spirituous and
fermented liquors. Silbermann's instrument,

which is based on it (see engr.), simply consists

Ols, This method does not answer well with
spirituous liquor above ' proof/ owing to the

of a flat brass or ivory plate {A), on which

are fixed a mercurial thermometer (D) gra-

duated from 22° to 50° Cent. (= 77° to 122°

Fahr.) ; and the dilatatometeb {S), which

is a glass pipette open at both ends. A valve

of cork, or vulcanised India rubber, closes

the tapering end (c) ; this valve is attached to

a movable rod (C) which is fastened to the

supporting-plate, and connected with a spring
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(f) and a handle (g) bearinsf a four-threaded
screw, by which the lower orifice of the pipette
can be opened or closed at will. Tn use, the
pipette is filled with the liquor under
examination, to a little above the zero point

(0) on the scale. This is effected by suction,

by means of a little piston of leather {i),

which fits tightly in the long and wider limb
of the pipette; the valve {d) being previously
opened by turning the knob {Ji). The proper
quantity of liquor being introduced, and the
lovi'er end closed, the piston is moved up and
down two or three times, for the purpose of

drawing the air-bubbles and absorbed air out
of the liquid, the presence of which would
vitiate the results of the trial. To allow the
piston to be withdrawn without any shock, or

the danger of dividing the column abruptly,

the rod attached to it is made hollow through-
out. In using it the operator applies the ball of

his forefinger to the top of the piston-rod {E),

in order to create a vacuum as he raises it

;

and then v/ithdraws it, to readmit the air when
he thrusts it down or removes it from the tube.

The excess of liquid (if any) in the pipette is

then run off until its upper surface is exactly

level with the zero (0) of the scale, at 25° C,
to M'hich it is raised by immersion in a water
bath of that temperature, as observed by the

thermometer ; which is done by very cautiously

turning the rod which depresses the valve.

The whole apparatus is now again immersed in

the water bath ; and, held by the upper portion

of the plate, kept in gentle motion with the

hand, until the temperature rises to exactly

50° C, when the coefficient of expansion is

obtained, and hence also the proportion of

alcohol— the scale of the instrument being so

graduated, from actual experiments previously

made upon mixtures of known composition,

as to give, at once, the per-centage of alcohol

by VOLUME (nearly).

1

e. From the tension of the TAPOUE:

—

Geissler's aicoholometee. This method, for

which we are indebted to M. Geissler, of Bonn,
depends on the measurement of

the tension or elastic force of

the vapour of the liquid, as in-

dicated by the height to which it

raises a small column of mercury.
The spirit, wine, or other liquor,

of which it is desired to ascertain

the strength, is put into the
little flask {a), which, when com-
pletely filled, is screwed on to

the curved glass-tube which con-

tains the mercurial column(which
is inverted for the purpose), and
is closed by the stop-cock {b).

The instrument (see engr.) is

then placed erect, and the flask

and lower part of the tube im-
mersed in a water bath, as in the
previous method. The number,
on the graduated scale of the in-

' ' Comptes Rcndus,' xvii, 418.

sti'ument corresponding to the height of the
mercury, at the boiling point of the liquor
under examination, gives the per-centage of
alcohol by volume (nearly).

This method furnishes approximative results
with great facility and expedition ; and, with
proper care, these do not vary more than ^ to

4 of 1§, from those obtained by distillation.

We find, that by having the diameter of the
part of the tube at which the surface of the
mercury is acted on by the vapour a little

larger than that of the longer limb, and by
previously abstracting the air from the
sample, as in Silbermann's method, or even by
agitation and exposure in an open vessel, the
two may be made to correspond almost ex-
actly.

/. Fi'om the diffeeence between the sp. gr.

BEFOEe and aftee ebullition:-Taberie's method
and {ENOMEter. The sp. gr. of the sample is

first accurately determined by any of the usual
methods. It is next carefully evaporated, in

an open vessel, to one half its volume. The
residuum, when cold, is made up with pure
water to exactly its original measure at its

original temperature, and the sp. gr. again
ascertained. The difference between the two
being due to the spirit originally present, fur-

nishes the means of calculating a new sp. gr.,

from which the per-centage richness of the
sample may be obtained by mere inspection of

the Tables. The observed sp. gr. is the true

one, whenever the liquor, after ebullition and
restoration to its original volume, has the same
sp. gr. as water {i. e., 1-000), at 60° Fahr.
Taberie employs a peculiar instrument, which
he calls an oenometer; but its use is not essen-

tial to his method of alcoholometry. The re-

sults are, of course, only approximative, though
sufficient for all ordinary purposes. Prof.

Mulder, however, says that he prefers it to

any of the previous methods; and that the

results, with care, are almost as accurate as

those obtained by distillation.

g. By means of carbonate of potash :

—

g. a. (Brande's Method.) The liquor lor trial

is poured into a long, narrow glass tube
(graduated centesimally), until the vessel is

half-filled, and, after the solution of about

12^ or 15§ of a strong solution of subacetate

of lead, or a little finely powdertd litharge, is

agitated until the colour is entirely, or nearly

removed. Anhydrous carbonate of potash, in

powder, is next added, until it sinks undis-

solved, even after prolonged agitation of the

liquid. The whole is now allowed to repose

for a short time, when the alcohol is seen

fioating on the top of the aqueous portion of

the liquid in a well-mai-ked stratum. Its

quantity, read off by means of the gradua-

tions of the tube, and doubled, gives the per-

centage richness of the sample in alcohol, by
volume.

This process answers well with cordials,

wines, and the stronger ales; but with very

weak liquors it is not to be relied on. The
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whole operation may be performed in two to

five minutes, and (with tliese exceptions) fur-

nishes very reliable approximative results. In
most cases the decolouring part of the process

may be omitted. The alcohol tlius separated
lias a sp. gr. of from -8061 to -8118, and
contains 3* or 4;j of water; but for ordi-

nary purposes it may be regarded as pure
alcohol.

4. Alcoholometry of minute quantities of

liquid. When only a few drops, or a quantity
too small for the application of the preceding
methods, can be obtained, an organic analysis

may be had recourse to, and the quantity of
absolute alcohol calculated from that of the
resulting carbonic anhydride and water ; care

being previously taken to free the sample
from other volatile bodies, if it contains any of

them.
Qen, commentari/. The duties on spirits in

England are charged on the number of proof
gallons they contain, which is ascertained by
gauging or weighing the spirit, and then try-

ing its strength by Sykes' hydrometer. The
per-centage of proof spirit multiplied by the

number of gallons gives the net amount of

proof spirit to be charged.
* Proof strength' is an arbitrary standard,

adopted for the purpose of facilitating calcula-

tions, for which it is well suited ; although
pure alcohol would, for this purpose, be more
simple. As defined by Act of Parliament, 58
Geo. Ill, c. 28, " proof spirit " is sucVi " as

shall, at the temperature of 51° of Fahren-
heit's thermometer, weigh exactly twelve
thirteenth parts of an equal measure of dis-

tilled water.

Taking, therefore, water at 51° Fahr. as

unity, the sp. gr. of " proof spirit " at 51°

Fahr. is \% of 1-000 or •92308. When such
spirit is raised to the temperature of 60° Fahr.,

its density is -91984.

Spirit at " proof" contains very nearly equal

weights of absolute alcohol and water; the

exact proportions according to recent experi-

ments are :—

By Weight.

By Volume.

Sp. gr. at 60' Falir.

Bulk before admixture.
Bulk after admixture and

condensation.

Alcoliol. Water.

100-00 + 103-08

49-24+ 50-76

Alcohol. Water.

100-00 + 81-80

57-06 + 46-68

175-23
100-00 1 -91984

The standard alcohol of the Revenue
authorities, and that on which Gilpin's Tables

are founded, is a spirit of the sp. gr. -825 at

60° Fahr., which is said to contain, by weight,

89§ of pure alcohol of -796; and 92-6§ of

alcohol, by Yolume, which corresponds to about
62-5 o, p.

It is of great importance to the spirit

dealer to be able to estimate correctly the

number of 'proof gallons' in any quantity

of his commodities, or in the whole or

any portion of his stock, as disagreeable

errors frequently result from ignorance on

this point. Calculations of this kind are

extremely simple. Thus, when we find,

by the hydrometer, that a given sample
of spirit is 10 per cent, over-proof, it means,

that 100 gallons of such spirit contain as

much alcohol as 110 gallons of proof

spirit.

In over-proof spirit, the per-centage o. p.

always represents the quantity of water
which the given spirit requires to reduce it

to proof. By adding this per-centage over-

proof to 100, we obtain a number which,
multiplied by any number of gallons, and
divided by 100, gives the exact number of

proof gallons which is contained in any quan-
tity of the spirit referred to. Thus :—

A

puncheon of rum gauged at 91 galls., and
shown by the hydrometer to be 21 o. p.,

contains

—

21 o. p. of sample added to 100 . . 121
No. of gallons of rum 91

100 ) 11011

No. of gal. of proof-spirit . . . 110-11

In like manner when a spirit is said to be

11 u. p., or under-proof, it means that 100 gal.

of such spirit contains 11 gal. of water, and
89 gal. of ' proof spirit.' By deducting the

per-centage under- proof from 100, we not only

obtain the number of proof gal. contained in

100 gal. of such spirit, but, as in the last case,

a factor which multiplied by any number of

gal., and divided by 100, gives the exact num-
ber of ' proof gallons' contained in any quan-

tity of the given strength. Thus :—An ullage

brandy piece containing 45 gal. of spirit at

10 u. p., would have the proof value of

—

Per cent. u. p. of sample 10, "1 g^
subtracted from 100 . . J

No. of gall 45

100 ) 4050

Quantity of proof spirit 4050

Or exactly 40| gallons.

The strength of absolute alcohol (sp. gr.

-7938) is estimated at 75^ % over-proof. It

therefore contains 1755 % of ' proof spirit,'
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whilst proof spirit (sp. gr. '91984) contains

57'06^ of ' absolute alcohol ;' both being by
measure or volume. Thus

—

Jequiv. meas.

\ of pf. spt.

_ f equiv. meas.
~

\ of abs. ale.

constant multi-

meas. of ale. x 175:^

100
And—

meas. of pf. spt. x 57'06—
100

"

From which we derive the

pliers' 1-7525 (or roughly If), and -5706, ap-

plicable to any number of volumes or gallons.

For—

meas. of ale. X 1-7525 = s pi ^'

and

—

meas. ofpf
. spt. x -5706 = { '^^^f 'ak!""''

To ascertain what quantity of a spirit at any
given strength is equiv. to or contains 100 lbs.

of absolute alcohol, we have only to divide the

constant number 2207'7 by the proof value

per cent, of such spirit.^ Thus—for a spirit

12 u. p.—this would be

100 - 12= 88§ of proof spirit

;

and

—

2207-7—^g— =25-1 gal. (nearly).

That is, 25^0 gal. of such spirit would contain

100 lbs. of absolute alcohol.

By removing the decimal point one place to

the right, we have the equiv. measure of

1000 lbs. By removing it one, two, or three

places to the left, we have it respectively for

10 lbs., 1 lb., and xo^b. ; from which the equiv.

for all other weights may be easily obtained.

By reversing the above operation, the mea-
sure of alcohol corresponding to any given

weight of spirit, at any strength, may also be
easily found.

The weight of 1 gal. of absolute alcohol

being 7-938 lbs.; that of 1 gal. of proof spkit,

9-2 lbs, ; and that of the ' alcohol' in 1 gal.

of proof spirit, 4-53 lbs. ; the weight of any
number of gallons or volumes of either,

and their equivalents, may be easily found.
Thus :—

gallons of ale. x 7*938= lbs. weight of ale.

„ pf. sp. X 9*2 = lbs. w. of pf . spt.

and

—

lbs. weight
of pf. spt.

V J. A e-i r content in lbs.
„ pf. spt. X 4-53 = { 1,, <? T" r f

^ weight 01 ale.

In these cases a knowledge of the first four
rules of decimal fractions is necessary, or, at

least, advantageous ; as the Excise officers

carry their calculations to two figures of de-

cimals, or yiyths. Their plan is to reject the
third decimal figure when less than 5 j but to

i This number is obtained thus :

—

100

gallons of ale. x 16-121 = {

and.-*
79381

=^''«(''^'"'y^'

12-6 X 175-25 =2307-7.

carry 1 to the next figure on the left hand,
when it exceeds 5. Thus, 5-432 is set down as

only 5-43; but 5-437 is written 5"44. In the

delicate chemical processes of the laboratory,

even greater accuracy is observed.

Formerly, spirit was said to be 1 to 3, 1 to

4, &c., over-proof, by which it was meant that

1 gal. of water added to 3 or 4 gals, of such

spirit would reduce it to 'proof.' On the

other hand, 1 in 5, or 1 in 8, under-proof,

meant that the 5 or 8 gals., as the case miglit

be, contained 1 gal. of water, and the re-

mainder represented the quantity of ' proof

spirit.' This method of calculation has now
long given way to the ' centigrade system,'

which not only admits of greater accuracy,

but is quite as simple. It should be adopted
by every spirit-dealer in England, from being
that which is employed by the Revenue
officers, whose ' surveys' it is absolutely neces-

sary that the trader should understand, in

order that his own estimation of his stock

and his business calculations should correspond

with theirs.

Several other methods of alcoholoraetry, be-

sides those already noticed, have been adopted
at various times, but the majority of tliem

possess so little accuracy as to be quite inap-

plicable to the purposes of trade, and of the

laboratory. Thus, the strength was at one
time estimated by what was called the ' proof.'

A little of the spirit was poured upon a small

quantity of gunpowder, contained in a spoon
or saucer, so as just to moisten it, and was
then inflamed. If at the end of the combus-
tion the gunpowder took fire, the spirit was
held to be ' above proof ;' if it only languidly

fizzed away, or slowly burnt, the spirit was
said to be 'proof;' but if the gunpowder failed

to ignite, the spirit was esteemed 'below

proof.' Hence arose the terms 'proof and
'proof spirit,' which have since been adopted by
Act of Parliament. Another method was that

of dropping oil into the spirit; if the oil

floated, the spirit was considered to be ' under
proof ;' if it sunk, it was rated as ' proof ' or
' over-proof.' The ' gunpowder test' is quite

fallacious ; for, if a certain quantity of a spirit

is capable of firing the gunpowder, a little ex-

cess of a spirit 20^ or 25^ stronger will often

fail to do so, so much water being formed as to

prevent the ignition. The ' Peetjte d'Hoi-
land' test, of the French, or the 'bead,' is

still frequently employed by persons unac-
quainted with the use of the hydrometer. It

consists in shaking the spirit in a phial, and
observing the size, number, and duration of

the bubbles or beads, as they are called. The
larger and more numerous these are, and the

more rapidly they break and disappear, the

stronger the spirit is presumed to be. This

method is unreliable, as the presence of sugar
or acid, even in minute quantities, will some-
times give to a weak sample the appearance

of one many degrees stronger. Lovi's beads
are also often employed to ascertain approxi-
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mately the strength of spirit, when a hydro-

meter is not at hand.

The insufficiency of most of the methods of

alcoholometry here referred to, throws us back

on the Revenue System (Sykes' hydrometer),

or oa the specific gravity for unsweetened
spirits. For sweetened spii'its, as cordials,

wines, beers, &e., there are none of the tests

whicli give such accurate results as the dis-

tilhition test, previously described as the

Revenue Method.
The spirituous liquors of commerce being

sold by measure, and not by weight, the

methods of alcoholometry which give the

results, per cent., by volume, are those we
have chiefly explained. In the laboratory,

the method by weight is that most generally

employed in delicate processes and in analyses.

By weight, the per-centage of alcohol remains

the same for all temperatures, for the same
sample j whilst by volume, the per-centage

varies with the temperature of the liquid.

This variation explains the cause of many of

the sudden apparent decreases and increases,

which occur in large stocks of spirits. Persons

purchasing spirits during very w.irm weather,

and paying for theui according to their ap-

parent quantity and strength, lose considerably

by selling the same spirit when the weather

becomes colder, without being conscious of

such loss from the hydrometer. The reason

of this is obvious, for, whilst the relative pro-

portions of the alcohol to the water continue

the same, the sp. gr. and the volume alter with

the temperature; the latter being increased

by warmth, and decreased by cold, in exact

opposition to the former. Accuracy requires,

in all cases, that a spirituous liquor should be
tested for its strength at the temperature at

which it was measured ; and measured at the

same temperature at which its strength was
determined.

A consideration of these facts has led some
of the great houses to introduce the system of

weighing their spirits, instead of measuring
them, the weight of an imperial gallon at
60° Fahr. being taken as the standard gallon.

This is the method adopted by the Inland

Revenue, at all distilleries, for assessing the

duty, and will be readily understood by the

following example :

—

Cwts. qrs. lbs.

Gross weight of full cask =13 2 27
Tare = 2 2 5

Net weight of spirit =11 22

or 1254 lbs. Let us suppose the hydrometer
indication to be 43"0, the weight per imperial

gallon would be 8-903 lbs. (see Table VI), and
1254 -^ 8-903 = 140 gallons.

Table VI.

—

Table for determining the Weight per Gallon of Spirits hy Sykes' Sydrometer.

Indication

on Sykes'
Weiglit

Indication

on Sykes'
Weight

Indication
on Sykes'

Weight Indication
on Svkes'

Weiglit
Indication

on Sykes'
Weight

Hydro-
meter.

per
Gallon.

Hydro-
meter.

per
Gallon.

Hydro-
meter.

per
Gallon.

Hydro-
meter.

per
Gallon.

Hydro-
meter.

Gallon.

8-145 5 11 8-340 16 22 8-530

2 8-157 6 8-249 2 8-343 6 8-436 2 8-533

4 8-161 8 8-252 4 8-347 8 8-440 4 8-537

6 8164 6 8-255 6 8-350 17 8-448 6 8-540

8 8-168 2 8-258 8 8-354 2 8-446 8 8-544

1 8-171 4 8-262 12 8-357 4 8-450 23 8-547

2 8-174 6 8-265 2 8-361 6 8453 2 8-551

4 8-178 8 8-269 4 8-364 8 8-457 4 8-554

6 8-181 7 8-272 6 8-368 18 8-460 6 8-558

8 8-185 2 8-275 8 8-371 2 8-464 8 8-561

2 8-188 4 8-279 13 8-375 4 8-467 24 8-565

2 8-191 6 8-282 2 8-378 6 8-471 2 8-568

4 8-195 8 8-286 4 8-382 8 8-474 4 8-572

6 8-198 8 8-289 6 8-385 19 8-478 6 8-575

8 8-202 2 8-292 8 8-389 2 8-481 8 8-579

3 8-205 4 8-296 14 8-392 4 8-485 25 8-582

2 8-208 6 8-299 2 8-395 6 8-488 2 8-586

4 8-212 8 8-303 4 8-399 8 8-492 4 8-589

6 8-215 9 8-306 6 8-402 20 8-495 6 8-593

8 8-219 2 8-309 8 8-406 2 8-498 8 8-596

4 8-222 4 8-313 15 8-409 4 8-502 26 8-600

2 8-225 6 8-316 2 8-412 6 8-505 2 8-603

4 8-229 8 8-320 4 8-416 8 8-509 4 8-607

6 8-232 10 8-323 6 8-419 21 8-512 6 8-610

8 8-236 2 8-326 8 8-423 2 8-516 8 8-614

5 8-239 4 8-330 15 8-426 4 8-519 27 8 617

2 8-242 6 8-333 2 8-429 6 8-523 2 8-620

4 8-245 8 8-337 4 8-433 8 8-526 4 8-624
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Table VI

—

continued.

Indication
on Sykes'

Weight
Indicati )U

on Sykes'
Weight Indication

on Sykes'
Weight

Indication
on Sykes'

Weight
Indication

on Sykes'
Weight

Hydro-
meter.

per
Gallon.

Hydro-
meter.

per
Gallon.

Hydro-
meter.

per
Gallon.

Hydro-
meter.

per
Gallon.

Hydro-
meter.

per
Gallon.

27 39 50 62 74 9-487

6 8-628 2 8-835 8 9-046 4 9-264 2 9-491

8 8-631 4 8-838 51 9-050 6 9-267 4 9-495

28 8-635 6 8-842 2 9-054 8 9271 6 9-498

2 8-639 8 8-845 4 9-058 63 9-275 8 9-502

4 8-642 40 8-849 6 9-061 2 9-279 75 9-506

6 8-646 2 8-853 8 9-065 4 9-283 2 9-510

8 8-649 4 8-856 52 9-069 6 9-286 4 9-514

29 8653 6 8-860 2 9-073 8 9-290 6 9-517

2 8-656 8 8-863 4 9-076 64 9-294 8 9-521

4 8-660 41 8-867 6 9-080 2 9-298 76 9-525

6 8-663 2 8-871 8 9-083 4 9-302 2 9-529

8 8-667 4 8-874 53 9-087 6 9-305 4 9-533

30 8-670 6 8-878 2 9091 8 9-309 6 9-537

2 8-674 8 8-881 4 9-095 65 9-313 8 9-541

4 8-677 42 8-885 6 9098 2 9-317 77 9-545

6 8-681 2 8-889 8 9-102 4 9-321 2 9-549

8 8-684 4 8-892 54 9-106 6 9-324 4 9-553

31 8-688 6 8-896 2 9-110 8 9-328 6 9-557

2 8-692 8 8-899 4 9-114 66 9-332 8 9-561

4 8-695 43 8-903 6 9-117 2 9-336 78 9-565

6 8-699 2 8-907 8 9-121 4 9-340 2 9-569

8 8-702 4 8-911 55 9-125 6 9-344 4 9-573

32 8-706 6 8-914 2 9-129 8 9-348 6 9-576

2 8-709 8 8-918 4 9-132 67 9-352 8 9-580

4 8-713 44 8-922 6 9-136 2 9-356 79 9-584

6 8-716 2 8-926 8 9-139 4 9-360 2 9-588

8 8-720 4 8-929 56 9 143 6 9-363 4 9-592

33 8-723 6 8-933 2 9-147 8 9-367 6 9-596

2 8-727 8 8-936 4 9-151 68 9-371 8 9-600

4 8-730 45 8-940 6 9-154 2 9-375 80 9-604

6 8-734 2 8-944 8 9-158 4 9-379 2 9-608

8 8-737 4 8-947 57 9-162 6 9-382 4 9612
34 8-741 6 8-951 2 9-166 8 9-386 6 9-615

2 8-745 8 8-954 4 9-170 69 9-390 8 9-619

4 8-748 46 8-958 6 9-173 2 9-394 81 9-623

6 8-752 2 8-962 8 9-177 4 9-398 2 9-627

8 8-755 4 8-965 58 9-181 6 9-401 4 9-631

35 8-759 6 8-969 2 9-185 8 9-405 6 9635
2 8-763 8 8-972 4 9-189 70 9-409 8 9639
4 8-766 47 8-976 6 9-192 2 9-413 82 9-643

6 8-770 2 8-980 8 9-196 4 9-417 2 9-647

8 8-773 4 8-984 59 9-200 6 9-420 4 9-651

36 8-777 6 8-987 2 9-204 8 9-424 6 9-655

2 8-781 8 8-991 4 9-207 71 9-428 8 9-659

4 8-784 48 8-995 6 9-211 2 9-432 83 9-663

6 8-788 2 8-999 8 9214 4 9-436 2 9-667

8 8-791 4 9-002 60 9-218 6 9-440 4 9-671

37 8-795 6 9-006 2 9-222 8 9-444 6 9-674

2 8-799 8 9-009 4 9-226 72 9-448 8 9-678

4 8-802 49 9-013 6 9-229 2 9-452 84 9-682

6 8-806 2 9-017 8 9-233 4 9-456 2 9-686

8 8-809 4 9-021 61 9-237 6 9-459 4 9-690

38 8-813 6 9-024 2 9-241 8 9-463 6 9-694

2 8-817 8 9-028 4 9-245 73 9-467 8 9-698

4 8-820 50 9-032 6 9-248 2 9-471 85 9-702

6 8-8-24 2 9-036 8 9-252
1

4 9-475 2 9-706

8 8-827 4 9-039 62 9-256
I 6 9-479 4 9-710

39 8-831 6 9-043 2 9-260
1 8 9-483 6 9-714
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Table VI

—

continued.

73

Indication

ou Sykes'
Weight

Indication

on Sykcs'
Wei-ht

Indication
on Sykes'

Weight
Indication

on Sykes'
Weight

Indication

on Svkes'
Weiglit

Hydro-
meter.

]>er

GaUon.
Hydro-
meter.

per

Gallon.
Hydro-
meter.

per
Gallon.

Hydro-
meter.

per
Gallon.

Hydro-
meter.

per
Gallon.

85 88 91 94 97
8 9-718 8 9-777 8 9-836 6 9 892 4 9-950

86 9-722 89 9-781 92 9-810 8 9-893 6 9-955
2 9-726 2 9-785 2 9-841 95 9-900 8 9-959

4 9-730 4 9-789 4 9818 2 9-904 98 9-963

6 9-733 6 9-792 6 9-852 4 9-908 2 9967
8 9-737 8 9-796 8 9-856 6 9-913 4 9-972

87 9 741 90 9-800 93 9-830 8 9917 6 9-976

2 9-745 2 9 801. 2 9-864 96 9-921 8 9-981

4 9-749 4 9-808 4 9-868 2 9-925 99 9-985

6 9-753 6 9-812 6 9-872 4 9-929 2 9-989

8 9-757 8 9-8L6 8 9-876 6 9-934 4 9-994

88 9-761 91 9-820 91 9-880 8 9-938 6 9-998

2 9-765 2 9-824 2 9-881 97 9-942 8 10-003

4 9-769 4 9-828 4 9-888 2 9946 100 10-007

6 9-773 6 9-832

*^* For further information in connection with Alcholonietry see Alcohol, Beee,
BEEWiNa, Distillation, Ebtjllioscope, Htdeometee, Hydeometey, Liqueues, Malt-
iiQuoES, OsaANio Substances, Sacchaeine, Specific Geatity, Spieit, Sugar, Syeups,
TiNCTUEES, Wine, Woet, &c. &c.

ALCOHOL; EFFECTS OF ALCOHOLISM.
Without entering into the controversy as to

whether the moderate consumption of alcohol,

or its total disuse, is the more conducive to

personal health and comfort—whether, as Dr
Anstie and others have asserted it acts, when
prudently taken, as a food—or whether, as

other medical authorities contend, even its

moderate use is adisturbing factor in the human
economy—there need be no qualification of the
assertion, that when the drinking of spirituous

liquids of any kind is indulged in to excess,

the habit, if persisted in, must sooner or later

terminate in impaired health, serious disease,

and premature death.

A powerful array of facts could be brought
in support of this statement. For instance, in

Nelson's statistics we find it mentioned
that

—

A temperate person's An intemperate person's
chance of living is

—

chance of living is

—

At 20= 44-2 years. At 20= 15-6 years.

„ 30= 36-5 „ „ 30= 13-8 „
„ 40= 28-8 „ „ 40= 11-6 „
„ 50= 21-25 „ „ 50= 10-8 „
„ 60=14-285 „ „ 60= 89 „

The average duration of life after the com-
mencement of habits of intemperance is

—

Among mechanics, working and la-

bouring men 18 years.

„ traders, dealers, and mer-
chants 17 „

„ professional men and gentle-

men 15 „
„ females 14 „

Again, Dr Dickinson, writing " on the

morbid effects of alcohol in persons who trade

in liquor," gave the results of an examination
of 149 traders in liquor, as compared with 149
persons of various trades. The general results

were diseases of the liver much more common
in those who dealt in alcoliolic drinks. In

the lungs tubercle affected sixty-one persons

of the alcoholic, forty-four of the non-
alcoholic.

Tubercle in the brain, liver, kidneys, spleen,

bowels, mesenteric glands, and peritoneum
were twice as common in the alcoholic as in

the non-alcoholic. The verdict, therefore, is

unavoidable thai: alcohol (in excess) engenders
tubercle in the brain, inflammations, atrophj-,

haemorrhages; in the heart and vessels athe-

roma, hypertrophy, and other affections, were
all more common in the alcoholic than in the

non-alcoholic series. The evidence in kidney
disease did not appear so conclusive, but some
forms of kidney disease appear to be increased.

The author sums up thus :
—" Alcohol causes

fatty infiltration and fibroid encroachment ; it

engenders tubercle, encourages suppuration,

and retards healing ; it produces untimely
atheroma, invites haemorrhage, and anticipates

age. The most const-ant fatty change, re-

placement by oil of the material of epithelial

cells and muscular fibres, though probably

nearly universal, is most noticeable in the

liver, the heart, and the kidney."

Alcohol also seems to be the cause of special

diseases, besides those more common and
generally known ones, delirium tremens, alco-

holism, &c. Of these we may mention one
recorded by M. Galezowski, a peculiar affec-

tion of the eyes, which the doctor found very
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prevalent during the siege of Paris in 1870-1.

In the five months of the siege fifty patients

were affected by it, whilst during the twelve

months preceding the siege only nineteen were

to be found. Dr Galowsei ascribed the

malady to the habit of taking alcoholic drinks

in the morning fasting. A peculiar kind of

palsy has also been referred to alcoholic

poisoning.

The following table, compiled by Dr
Joseph Williams, lends support to the fact

that an indulgence in alcohol is either the

cause of insanity, or that it tends to its

increase

:

Total
admission.

Proportion
caused by

intemperance

Charenton . 855 . . 134
Bicetre and Salpetriere 2012 . . 414
Bordeaux . 156 . . 20
Turin, 1830-31 . 158 . . 17

„ 1831-36 . 390 . . 76
Gard .... 209 . 4
United States . 551 . . 146
Palermo 189 . 9
Caen .... 60 . . 16
Dundee 14 . 4
M . Parchappe . 167 . . 46
M. Batten . 288 . . 54

5019 940

Commenting on these figures, Mr Walter
Blyth remarks, "There may be another ex-

planation of the fact that many mad people

have been great drinkers. A large proportion

of those subject to insanity are driven by
their morbid minds to drink ; so that it may
be that insanity causes drink, and not drink

causes insanity."

Many medical writers who are no advocates
for the total abandonment of alcohol limit its

consumption, in healthy people, to one or two
fluid ounces a day, in the form of wine, beer,

or spirits and water; two fluid ounces is, we
believe, the quantity apportioned daily to

every able-bodied seaman in the Royal Navy.
Any slight habitual departure from this

standard—even when the evidences of excess

are not perceptible to others—all authority,

historical, pathological, and physiological

(unless it be given as a medicine), shows to be
injurious. The researches of Anstie, Parkes,
and Count Wollowicz, appear to prove that
any quantity of alcohol exceeding an ounce
and a half taken by an adult showed itself in

the urine, a circumstance which these writers

look upon as tending to show that the system
has taken more alcohol than can be used in

the body itself. In slight doses the action of

alcohol is to produce a sedative eff'ect upon the
nerves, to redden slightly the lining membrane
of the stomach, and to stimulate the secretion

of the gastric juice.

Thus, in small doses alcohol may, and doubt-

less does, promote appetite. In excess, how-
ever, all these effects are turned to evil, and
then ensue an inflammatory condition of the
stomach, compression of the gland ducts from
thickening of the tissue around them, ex-

cessive mucous secretion, and great loss of
appetite. When carried into the circulation

it greatly increases the force of the heart's

action, and at the same time paralyses, as it

were, the restraining nervous supply to the
arteries and small vessels, so that they can
no longer oppose themselves to the blood-

current, but dilate. This action in a small
degree, occurring in persons of a weak and
languid circulation, is no doubt beneficial

;

on the other hand, when in excess, it is most
dangerous, and is a cause of the greater
part of the diseases of the heart and great
vessels.

" There appears to be a slight fall of tem-
perature with moderate doses of alcohol, a
very decided fall with excessive doses ; the
muscular and nervous systems are transitorily

stimulated, and may do more work when small
doses are given in cases of fatigue, but in

other cases there is a marked torpor of the
nervous and a want of co-ordination of the
muscular system."

—

Blyth.
Notwithstanding the researches of Percy,

Strauch, Masing, Lallemand, Duroy, Parkes,
Dupre, Anstie, Thudichum, and others, there
is still a considerable divergence of opinion
as to how alcohol is eliminated from the
body. By some of the authorities just
named it is affirmed to be eliminated as

aldehyd, by others as carbonic acid; as to
the latter, the experiments of Dr E. Smith
show that the carbonic acid is decreased
when brandy and gin are drunk, and in-

creased by rum.
The only probable supposition, which facts

support, tends to show that the alcohol is

turned into acetic acid in the body, some of
which unites with potash and other bases, and
some is destroyed. All are pretty well agreed
that in the form of spirits alcohol as a food is

valueless, but that in the form of beer and
wine it is possessed of a slight dietetic power,
naturally varying with the amount and nature
of the different substances held in solution in

these beverages.

The imports of spirits Into this country, in

the seven years from 1850 to 1857, amounted
to 70,740,980 gallons; whilst the imports in

the seven years following, viz. from 1857 to

1864, were 78,016,071 gallons, showing an
increase of 7,305,091 gallons. The popu-
lation has, however, increased in the time,

and a deduction on that account, as well

as correction on one or two other heads, are
required ; still, that there is an increase is

indisputable.

As respects France, a considerable increase

in the consumption of spirits has taken place

of late years, as the following table by M.
Husson will illustrate

:
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The Mean Consumption of Spiritsfor each

Inhabitant.

Litres. Litres.

From 1825 to 1830 . 8-96 yearly. -024 daily.

„ 1831 „ 1835 . 8-74 „ '023 „

„ 1836 „ 1840 . 10-15 „ '026 „

„ 1841 „ 1815 . 11-14 „ -031 „

„ 1846 „ 1850 . 11-03 „ '030 „

„ 1851 „ 1854 . 14-25 „ -039 „

In the United States, during the period

from 1807 to 1828, the average was 27 litres

for every inhabitant, which is even greater

than the highest of the two sets of figures

just quoted.

The demoralisation of the French army
during the late Franco-Prussian war has been

also unanimously ascribed to the excessive

consumption of spirituous liquids.

The following results of an inquiry insti-

tuted in 1870 by the Massachusetts Board of

Health into the comparative sobriety of dif-

ferent nations are gathered from an able paper

which appeared in the ' Medical Times and
Gazette' of April 15th, 1872, by Dr Druitt,

in which he dissects and summarises the

results in question. Dr Druitt writes :

" Highest in the scale of temperance come
the Turks and Arabs ; next the Iberians, Le-
vantines, Greeks, and Latin races; lower

down the Japanese, Scandinavians, Belgians,

and the Irish Celt ; lowest of all the so-called

Anglo-Saxon of either continent."

Professor Levi contributes to our knowledge
on this subject by giving the following sta-

tistics :—In 1860 the committals for drunken-
ness in England and Wales were 88,000, and
in 1870 134,000, an increase of 50 per cent.

In Manchester the increase from 1860 to

1870 was 375 per cent., or computed according

to the increase of population 35-3 per cent.

In London drunkenness is in the proportion

of 5-43 per 1000, in Leeds 7-40, in Manchester
31-13, and in Liverpool 42-82. It must, how-
ever, be remembered that these figures are

based on mere committals, which greatly de-

pend on the activity of the police, and the

noisy or quiet character of the drunkai-d.

We quote the following from Dr Blyth's

work on ' Hygiene,' without, however, attempt-

ing either to endorse or controvert what he
says on the subject.

" Whether is Alcohol necessary or not. All

experience, both at home and abroad, shows
by facts that cannot be disputed that a person

can do quite as hard work without alcohol as

with it; and probably as the limits between
moderation and excess are easily passed, and
as the generality of mankind, even without
intending it, err on the latter side, the result

is that a comparison between total abstainers

and even temperate men generally terminates

in favour of the former. It would appear that

total abstainers live longer, are better citizens,

and can do more work than the rest of man-
kind. The figures of the " United Kingdom

Temperance and General Provident Institu-

tion" go far to prove the above. This insur-

ance society is divided into two sections. One
section consists of abstainers, the other of per-

sons selected as not known to be intemperate.

The claims for five years anticipated in the

temperance section were ^100,446, but the

actual claims wore only ^72,676. In the

general section of the anticipated claims were
£196,352 ; the actual claims no less than

£330,297. In war the march of 2000 miles in

his War of Independence by Cornwallis and
his troops (1783), the Maroon war of Jamaica,

the 400 miles' march of an English army
across the Desert from Komer, on the Red
Sea, a march of 1000 miles in the Kaffir war,

experiences at sieges, in action, in hot, tempe-
rate, and cold climates, where abstinence was
either forced through circumstances or fol-

lowed, shows to every unprejudiced mind that

soldiers endure more fatigue, are healthier,

and fight better, without stimulants than with

them ; and this fact is endorsed by every

commander of the present day.

The excess and abuse of spirits, as before

remarked, lost the French their military

prestige in the Franco-German war. In very

hot and very cold climates the Indian ob-

servers and the Arctic explorers all unite in

condemning its (that is, the use of alcohol) use

in the slightest excess, or even in moderate
doses. It does not warm the body in cold

climates, and the reaction that follows the

exciting of the circulation is followed by a

dangerous depression ; whilst in hot it com-
bines with the climate, and quickly produces

disease."

ALCOHOLIC DRINKS, EFFECTS OF. In
addition to the serious injury to health caused

by an excessive or imprudent indulgence in

spirituous stimulants (see previous article),

even a moderate and not injudicious use of

them mny often be attended with very dis-

agreeable consequences—a more or less mild

or modified form of poisoning, in fact—if the

beverages themselves are, as very frequently

happens, contaminated, either accidentally or

intentionally, with certain objectionable ingre-

dients. These ingredients are described under
the articles Beer, Wines, and the various

SPIRITS, such as Gin, Brandt, Absinthe, &c.

Of spirit drinking it may be observed, that

this dangerous practice is intensified by what
is to be feared is the too prevalent custom of

taking them undiluted, or "neat," as it is

termed. There is no doubt that they consti-

tute the very worst form of alcoholic drinks,

and shorten the lives of those who indulge in

tbem to excess more summarily than any other

intoxicating potion. The greatest and most
ineradicable drunkards are almost always

found to be spirit drinkers.

Liebig remarked that less bread was con-

sumed in families where beer was drunk, and
there seems to be little doubt that the different

species of beer, including porter and ale, when
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pure and free from adulteration, act, although

in a small degree, as food. Probably^ there

are some who will agree with, whilst others

will dissent from, Benjamin Franklin, who
said "there was more sustenance in a penny
loaf than in a gallon of beer." The starchy

extractive matters of the beer no doubt per-

form the same function in the animal economy
that sugar does. It is well known that those

who drink freely of beer mostly become cor-

pulent, as witness the portly forms of dray-

men. The hop contained in the beer has

doubtless tonic and stomachic qualities. We
can speak with less certainty about the free

acids contained in malt fluids. It is very

certain that some people cannot drink a glass

of beer without experiencing rheumatic pains

in the joints, which effect is generally ascribed

to the acidity of the beer ; but which is really

supposed to be due to the decreased elimination

of urea and pulmonary carbonic acid from the

system caused by the alcohol of the beer.

Theheavy low-priced beers occasion drunken-
ness of a peculiarly violent and savage kind,

a fact which strongly favours the inference

that this form of intoxication is due to some
toxic agent, used as an adulterant. Of wines,

the clarets and subacid wines are undoubtedly
antiscorbutic in properties, and light wines as

beverages are preferable to the stronger.

Port, sherry, beer, stout, and ale are almost

universally condemned in cases where there is

a tendency to gout. The light clarets and
Rhine wines are far more desirable beverages
when this is the case, and the German wines
are said to be valuable drinks in many lithic

affections. It seems probable that the ethers

and the vegetable salts, together with the

sugar contained in wines, perform the most
important part in the human economy.

It has been proposed to introduce the red

subacid wines as drinks for our sailors, because

of their antiscorbutic qualities. Some of the

alcoliolic drinks prepared in India frequently

cause temporary madness.
ALCOHOLISM. Alcohol ; efpects op

Alcoholism.
AL'COHOLS. In chemistry, a term applied

to compounds possessing a composition, for-

multe, and chemical properties similar to those

of ordinary alcohol. They form a series pre-

senting an unmistakable symmetry, and differ

from one another by well-marked gradations,

as shown below :

—

Methyl-alcohol {wood spirit) . C H4
Ethyl-alcohol {ordinary alcohol) Cg Hg O
Amyl-alcohol {fiisel-oil) . . C5 Hj^ O
Capryl-alcohol Cg H]g

Cetyl-alcohol Cj^ Hg^
&c., &c.

Alcohols. In commerce, pure spirits of a

greater strength than about 58 0. p. (sp. gr.

8335), or containing more than about 85§by
WEIGHT, or 90^ by VOLUME, of pure alcohol,

are commonly so called.

Alcohols. lu perfumery, rectified spirit of

wine, or commercial alcohol, holding essential

oils or other odorous matters in solution.

Alcohols. In Fr. pharmacy, alcoholic tinc-

tures and essences.

ALCOOLATIFS (alcoolatifs). [P.j Syn. Ai,-

COHOLATi'vA, L. In Fr. pharmacy, alcoholic

solutions of liniments, embrocations, &c.,

whether made by distillation, maceration, or

solution.

ALCOOLATS (alcoolats). [Fr.] In Fr. phar-
macy, spirits ; applied by Beral, Henry and Gui-
bourt, and others, to medicated distilled spirits.

ALCOOLATUEES (alcoolatures). [Fr.] Syn.

Alcoholatu"ea, L. In. Fr. pharmacy, alco-

holic tinctures, elixirs, &c. M. Beral confines the

term to vegetable juices preserved by alcohol.

ALCOOLES (alcoooles). [Fr.] Tinctures j

the ' teintures alcoholiques ' of the Fr. Codex.

ALCOOLIQUES (alcooliques). [Fr.] Syn.

Alcohol'ica, L. In Fr. pharmacy, alcoholic

or spirituous solutions. (Beral.)

AL'COIININE (-nin). [Eng., Fr.] Syn. Al-
coe'nocine (-sin) ; Alcoe'neum, Alcobni'na,
L. A crystallisable substance, apparently

intermediate between fat and wax, discovered

by Biltz, in alcornoco bark.

ALCORNO'CO. Syn. A.-baek ; Alcoenoque,
Fr. ; Alkoenoc, A.-eind, Ger. The bark of

an unknown tree of South America. It is

astringent and bitter, and has been highly ex-

tolled as a specific in phthisis ; but appears to

possess little medicinal virtue. The bark of

the young branches of the cork tree {querous

suber), used in tanning, is also sometimes
called alcornoco-bark ; but possesses none of

the characters of the former article.

AL'DECAY. The galls on the leaves of

myrohalanus chebula (Guertn.), a forest-tree

of Bengal. Equal to the best oak-galls.

AL'BEHYD (-hid). [al.{c6ho\ydehyd (roge-

natus).] C2H4O. Syn. Htdeatbd oxide oe
ACETYLE ; HyDEATE OE OTHYLE*; HyDEOXIDE
OE o.* Literally, dehydrogenated alcohol. In
chemistry , a peculiar ethereal liquid, first ob-

tained in a pure form by Liebig, from alcohol.

It is produced under various circumstances,

particularly during the destructive distillation

of certain organic matters, and in several pro-

cesses of oxidation. The following are the

most convenient methods of preparing it :

—

Frep. 1. (Liebig.) Sulphuric acid, 3 parts

;

is diluted with water, 2 parts ; and as soon as

the mixture has cooled, alcohol of 80^, 2 parts,

is added ; and, subsequently, peroxide of man-
ganese (in fine powder), 3 parts. The whole,

after agitation, is then distilled at a very gentle

heat, from a spacious retort into a receiver

surrounded with ice, the connection between
the two being perfectly air-tight. The pro-

cess is continued until frothing commences, or

the distillate becomes acid which generallj'

occurs when about one third (3 parts) has

passed over. The distillate is next agitated

in a retort, with about its own weight effused

chloi'ide of calcium, in powder ; after which
about one half only is drawn over at a very
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gentle hent (85° to 90" Palir.), by means of a

watei' bath. This rectification is repeated in

a precisely similar way. The last distillate is

ANHYDROUS ALDEHYD Only slightly Contami-

nated with foreign matters.

2. (Liebig,) Aldehyd-ammonia, 2 parts, is

dissolved in an equal weight of distilled water

;

and, after being placed in a retort, sulphuric

acid, 2 or 3 parts, previously diluted v/ith

rather more than its own weight of distilled

water, and allowed to cool, is added. The
whole is now distilled, by means of a water
bath, into a receiver surrounded with ice, or

(preferably) a freezing-mixture, the tempera-
ture of the bath at first being very low, and
the operation being stopped as soon, or rather

before the water begins to boil. The distillate

is then placed in a retort connected with a

well-cooled receiver, as before ; and after all

the joints are made perfectly tight, powdered
fused chloride of calcium, in weight equal to

that of the liquid in the retort, is added
through the tubulature. The heat produced by
the hydration of the chloride causes the distil-

lation to commence, after which it is carried

on, by means of a water bath, at a temperature
ranging from 80° to 82° Fahr. This rectifica-

tion being very carefully repeated, the last

distillate is ptjee anhydrous aldehyd.
Prop., ^'c. Limpid, colourless, ethereal,

neutral, inflammable ; mixes in all proportions

with alcohol, ether, and water; odour pecu-
liar, penetrating, and, when strong, exceed-

ingly suffocating, the vapour, in quantity,

producing spasmodic contrac'tion of the tho-

rax ; boils at 72° Fahr. (70°—Ure, 5th ed.)

;

sp. gr. -790 at 60°, and -800 at 32° Fahr. ; sp.

gr. of vapour, 1'532 ; by exposure to air it is

gradually converted into acetic acid, and
speedily so under the influence of platinum-
black ; heated with caustic potash, a brown
substance resembling resin (aldehyd-resin)
is formed ; gently heated with protoxide of

silver, or its solutions, metallic silver is depo-
sited on the inner surface of the vessel, in a

uniform and brilliant film, whilst aldehydate
OF SILVER remains iu solution ; heated with
hydrocyanic acid it yields alanine. By age,

even in close vessels, it passes into one or more
isomeric compounds (elaldehyde ; metal-
dehyde), with change of properties. Alde-
hyde for experiments should, therefore, be
always recently prepared ; and it must be kept
in a well-stopped bottle, in a very cold place,

and preferably in ice.

Ohs. Aldehyd is important for its assumed
position in the acetyl-series, and the part
which it plays in the process of acetification,

&c. The word is now also commonly em-
ployed, by chemists, as a generic term for any
organic substance which, by assimilating two
atoms of hydrogen, yields, or would yield, a
compound having the composition or properties

of an alcohol; or which, by taking up one
atom of oxygen, yields an acid. Many of the
essential oils (as those of almonds, cmnamon.

and cumin) are composed principally of bodies

which may thus be called aldehyds. One of

the most valuable properties of these sub-

stances, is their strong tendency to combine
with tlie bisulphites of ammonium, potassium,

and sodium ; and by which they may be sepa-

rated from complex mixtures.

AL'DEHYD-AMMO'NIA (-hid-). An am-
monia-compound of aldehyd, discovered by
Dobereiner and Liebig.

Prep. (Liebig.) Aldehyd (of process No. 1,

above) is mixed with an equal volume of ether,^

in a flask surrounded with ice, or (what is

better) a freezing-mixture ; and is then satu-

rated with dry gaseous ammonia. The crystals

which soon form, after being washed with
ether, and dried by means of bibulous paper
and a short exposure to the air, are pure
aldehyd ammonia.

Prop., Sfc. It smells like a mixture of tur-

pentine and ammonia ; melts at 165° to 170°

;

volatilises, unchanged, at 212° Fahr. ; decom.
posed by exposure to the air ; very soluble in

water; soluble in alcohol, and more or less so

in most other menstrua, except ether; acids

decompose it. With sulphuretted hydrogen it

fiirms thialdine.— Use, Chiefly to make pure
aldehyd (which see),

AL'DEE, (awl'-). Si/n. Al'dee-teee ; Al'nus
(al-), L.; A. GLUTINO'SA (Gaertn.); Betu'la
ALNUS, Linn. ; AuNE, Aulne, Fr. ; Erle, Ger.

A well-known English tree, chiefly growing in

moist grounds near rivers. Its wood is used
for hurdles, for various articles of turnery and
furniture, and when converted into charcoal,

for making gunpowder ; it possesses consider-

able durability under water ; but is otherwise
of little value. Bark and leaves very astrin-

gent, and reputed vulnerary ; decoction used
as a gargle in sore throat, and, in double the
dose of cinchona, as a febrifuge in agues ; bark
and sap used in dyeing and tanning. The
following belong to different nat. orders and
genera to the preceding :

—

Alder, Black. Syn. Win'tee-berrt; Pri'nos
verticilla'tus, Linn. A tree growing in the

United States of America. Bark febrifuge,

tonic, and astringent ; berries tonic and eme-
tic. (Bigelow.) It has been much recom-
mended in dropsies, diarrhoea, intermittents,

&c. Dose (of the dried bark), ^ to 1 dr., 3 or

4 times a day.

Alder -tree. Black. Syn. BERET-BEAHiNa-
ALDER-TREE; Rham'nus fean'gula, Linn.

A large shrub found in the woods and thickets

of England, &c. Wood, black doq-'wood;
bark, bitter, emetic, purgative ; used to dye
yellow ; root-bark, a drastic purgative ; ber-

ries, purgative, emetic ; unripe berries yield

sap-green j charcoal of the wood esteemed
the best for gunpowder.
ALE. Syn. Barley Wine*; Aile, Fr.;

Weiss-bier, Ger.; Ael, Eale, Sax.; Cbre-
VIS'lA ALBA, C. LUPULA'tA, A'la*, Al'lA*, L.

1 Some authorities vecommend the use of twice this

quantity of ether.
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Pale-coloured beer, prepared from lightly

dried malt, by the ordinary process of brewing.

The ale of the modern brewer is manufactured

in several varieties, which are determined by

the wants of the consumer, and the particular

market for which it is intended. Thus, the

finer kinds of Burton, East India, Bavarian,

and other like ales, having undergone a tho-

rough fermentation, contain only a small quan-

tity of uudecomposed sugar and gum, varying

from 1 to 5 per cent. Some of these are highly

'hopped,' or ' bittered,' the further to pro-

mote their preservation during transit and

change of temperature. Mild or sweet ales,

on the contrary, are less attenuated by length-

ened fermentation, and abound in saccharine

and gummy matter. They are, therefore, more

nutritious, though less intoxicating, than those

previously referred to.

In brewing the finer kinds of ale, pale malt

and the best East Kent hops of the current

season's growth, are always employed ; and

when it is desired to produce a liquor possess-

ing little colour, very great attention is paid

to their selection. With the same object, the

boiling is conducted with more than the usual

precautions, and the fermentation is carried

on at a somewhat lower temperature than that

commonly allowed for other varieties of beer.

For ordinary ale, intended for immediate use,

the malt may be all pale ; but, if the liquor

be brewed for keeping, and in warm weather,

when a slight colour is not objectionable, one

fifth, or even one fourth of ' amber malt' may
be advantageously employed. From 4i lbs. to

6 lbs. of hops is the quantity commonly used

to the quarter of malt, for 'ordinary ales-,'

and 7 lbs. to 10 lbs. for ' keeping ales.' The
proportions, however, must greatly depend on

the intended quality and description of the

brewing, and the period that will be allowed

for its maturation.

The stronger varieties of ale usually contain

from 6 to 8^ of ' absolute alcohol ;' ordinary

strong ale, 4^ to 6§ ; mild ale, 3 to 4^ ; and
table ale, 1% to l-j-^ ; (each by volume) ; to-

gether with some undecomposed saccharine,

gummy, and extractive matter, the bitter and
narcotic principles of the hop, some acetic acid

formed by the oxidation of the alcohol, and
very small and variable quantities of mineral

and saline matter. For the adulterants of

ale, see Poetee. See Beer, Brewing, Fee-
mentation, Mait-liquoes, &c.

Ale, Dev'onshire White. A liquor once

generally drunk, and still in demand, in the

neighbourhood of Kingsbridge and Modbury,
Devon.

Prep. Ordinary ale-wort (preferably pale)

sufficient to produce 1 barrel, is slowly boiled

with about 3 handfuls of hops, and 12 to 14
lbs. of crushed groats, until the whole of the

soluble matter of the latter is extracted. The
resulting liquor, after being run through a

coarse strainer, and become lukewarm, is fer-

mented with 2 or 3 pints of yeast; and, as

soon as the fermentation is at its height, is

either closely bunged up for * draught,' or is

at once put into strong stoneware bottles,

which are then well corked and wired.

Obs. White ale is said to be very feeding,

though apt to prove laxative to those unac-
customed to its use. It is drank in a state of

effervescence or lively fermentation ; the glass

or cup containing it being kept in constant

motion, when removed from the mouth, until

the whole is consumed, in order that the
thicker portion may not subside to the

bottom.
Ales, Med'icated. St/n. Bett'oieS; Betj-

TOLES, Fr. ; CEBBTis'iiE Mbdica't^, L. In
pharmaci/, ale prepared by macerating medi-
cinal substances in it, either at the ordinary
temperature of the atmosphere, or when
heated; infusions and decoctions, in which ale

or beer is employed as the menstruum. The
old dispensatories enumerate several medicated
ales ; such as ceeevisia oxtdoe'cica, for the

eyes ; c. anti-aetheit'ica, for the gout ; C
cephal'ica, for the head; c. epilep'tica,

against epilepsy ; &c. Preparations of this kind
are now seldom ordered by the faculty, and
their use is chiefly confined to the practice of

empirics, and to domestic medicine. Bark,
rue, savine, antiscorbutic plants, aromatic

bitters, and stomachics, are the substances

most commonly administered in this way. Ale

in which wormwood, gentian, orange-peel, and
the like, have been steeped, taken warm early

in the morning, is much esteemed as a restora-

tive tonic by drunkards and dyspeptics. See
Bbee, PuEi, &c.
ALE'BERRY. A beverage made by boiling

ale with spice, sugar, and bread-sops; the

last commonly toasted. A domestic remedy
for a cold.

ALE'GILL {g hard). Ale or beer flavoured

or medicated by infusing the leaves of ground
ivy in it ; pectoral, stomachic, and nervine.

ALE'WIFE. The clupea serrata, an Ameri-
can species of herring. Its proper name is

a'loof, although the established pronunciation

and common orthography is ale-wife.

ALEM'BIC. Syn. MooEs'HEADf; Alem'-
Bicus, L. ; Alambic, Fr. ; Destiliiekolben,
Ger. An old form of distillatory vessel usually

made of glass or earthenware, but sometimes

of metal. The body {a) which holds the liquid

for distillation is called the CU'cttrbit; the

upper part (6) the HEAD or CAP'lTOL ; (c) is

the eeceivek. It is still employed in the
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laboratory, in tlie distillation of articles that

are apt to spurt over into the neck of the

common retort, and thus vitiate the product.

ALEUROM'ETER. Sijn. Albtirometee, Fr.

All instrument for determining the quantity

and quality of gluten in wheat-flour, invented

by M. Boland. It essentially consists of a

hollow copper cylinder, about 6 inches long,

and f of an inch internal diameter. This tube
has two principal parts; the one, about 2 inches

long, is closed at the lower end, forming a kind
of cup, into which the gluten is placed ; it

screws into the remainder of the cylinder. The
cup being charged with a sample of gluten, and
the upper part of the cylinder being screwed
on, it is exposed in an oven, or (preferably) in

an oil bath, to a temperature of 350 to 380°

Fahr.' From the length of the tube the gluten

occupies in swelling, as measured by a gra-

duated scale, its quality is determined. The
' crude gluten' of good wheat-flour augments
to four or five times its original volume, when
thus treated ; but that from bad flour does not
swell, becomes viscid and semi-fluid, and ge-

nerally gives off a disagreeable odour ; whilst

that of good flour merely suggests the smell of

hot and highly baked bread.

AL'GA. (-ga). [L.] Sea-weed. A common
name of grass-wrack ('zostera marina'

—

Linn.), though not one of the algae.

IlL'GM. (al'-je). [L. pi.] %;*. Al'gals ;

Aio^ (DC), Al'gaies (Lindl.), L. ; ALauES,
Varech, Fr. ; Alge, Meeegrass, Seegrass,
Ger. Sea-weeds. In iotany, an order of

Thallogens living in water or very moist
places, nourished throughout their whole sur-

face by the medium in which they live, having
no distinct axis of vegetation, and propagated
by zoospores, coloured spores, or tetraspores.

Linnaeus defines them—"plants, the roots,

leaves, and stems of which are all in one." The
algae consist either of simple vesicles lying in

mucus, or of articulated filaments, or of lobed

fronds formed of uniform cellular tissue. Those
that vegetate in salt water are popularly called

sea-webds (fu'ci, L.) and la'vee (ulvse, L.) ;

those found in fresh water confer'v^. One
of their divisions (the Zoospermece) compre-
hends the lowest known forms of vegetable life,

being merely adhering cells, emitting, ab

maturity, seeds or sporules having a distinct

animal motion. In Oscillatorias, the whole
plant twists and writhes spontaneously ; and
Zymenas actually copulate like anitnals. Some
of the Algae possess great beauty. In the
lower grades the colour is green; in the higher,
red or purple.

Prop., Uses, Sfc. None of the Algse are
poisonous. Several are nutritious, emollient,

and demulcent, from containing mucilage
(carrageenin), starch, sugar (mannite), and a

little albumen; and are hence used as escu-

lents. The ash from the dried weed varies in

different varieties from 9^ to fully 25^ ; and
contains variable quantities of potassa, soda,

lime, magnesia, iron, manganese, and silica,

with sulphuric acid, phosphoric acid, chlorine,

and a little iodine and bromine. (Schweitzer ;

Forchhammer ; Godechens.) Sea-weeds, their

charcoal, and their ashes, have been long re-

garded as alterative and resolvent ; and anti-

phthisic virtues have been attributed to them
by Laennec and others. They were formerly
much given in scrofulous affections and glan-

dular enlargements ; but their use is now
almost superseded by that of iodine and its

preparations. Dr Stenhouse has proposed
some of the algae as furnishing an economical
source of mannite. The sea algae are used for

manure ; their ashes form kelp.
The following table, showing the results of

several analyses of different kinds of algae,

and illustrating the very large amount of

nitrogen contained in them, is from Mr Walter
Blyth's excellent dictionary of ' Hygiene and
Public Health.'

Per cent. Protein
Kinds of Algse. Water. Dry matter. Nitrogen in contained in

dry matter. dry matter.

Chondrus crispus, bleached, from Bewlay 17-92 82-08 1-534 9-587

Evans.
Chondrus crispus, unbleached, Ballycastle 21-47 78-53 2-142 13-387

Oigastina mamillosa, Ballycastle 21-55 78-45 2198 13-737

Chondrus crispus, bleached, second ex- 19-79 80-21 1-485 9-281

periment.

Chondrus crispus, unbleached second ex- 19-96 80-04 2-510 15-687

periment.

Laminaria digitata, or dulse tangle 21-38 78-62 1-588 9-925

Rhodomenia palmata .... 16-56 83-44 3-465 21-656

Porphyra laciniata..... 17-41 82-59 4-650 29-062

Iridcea edulis 19-61 80-39 3-088 19-300

Alaria esculenta ..... 17 91 80-09 2-424 15-150

1 Mr Mitchell recommends the heat to be 420°; whilst low. About 210 gr. are also ordered to be taken for

Dr Miispratt gives 284° Fahr. as the proper tempera- examination ; but t;lie exact quantity is immaterial. (See

ture ; Out of these the first is too high, and the other too Mitchell's ' Falsification of Food.')
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From the above, we learn the important

fact that the sea-weeds found on our coasts

are amongst the most nutritious of vegetable

substances, and that they, when dry, are

even richer in nitrogenous matter than

either oatmeal or Indian corn in the same

state. The following are the chief varieties

of algse which are used as food by the

dwellers on our coasts as well as on the

continent:—PoEPHTEA lAClNlATA and VTJl-

GAEis, called laver in England, stoke in Ire-

land, and slouh in Scotland. Chondetjs ceis-

Pirs, called carrageen or Irish moss, and also

pearl-moss, and sea-moss. Laminaeia di&i-

TATA, known as the sea-girdle in England,

tangle in Scotland, and red-ware in the Ork-

neys ; and Laminaeia sacchaeina, Aiaeia
ESCTJIENTA, or hladder-lock, called also hen-

ware, and honey-ware by the Scotch. UiVA
lATissiMA or Geeen Lavee—Rhodomenia
PALMATA or dulse of Scotland. Under the

name of "marine sauce" the Latee was

esteemed a luxury in London, where it may
now occasionally be met with in the shops of

provision merchants. The employment of the

Chondeus ceisptjs or Carrageen in the form
of an aliment for consumptive and weakly
persons, would seem from the analysis of it

given above to be fully justified. In pre-

paring the algse for food, they must be soaked in

water to remove the saline matter, and where

they are possessed of a bitter flavour this may
be removed by adding a little carbonate of soda

to the water. They should then be stewed in

water or milk till they are tender. The best

flavourings are pepper and vinegar. See Jelly.

ALGARO'BA. Syn. Ca"eob-teee, St.

John's Beead; Ceeato'nia Sil'iqtja, Linn.

A leguminous tree of southern Europe,

Palestine, and part of Africa. Pods (alga-

EOBA beans), used for food, and to improve

the voice ; they contain a sweetish, nutritious

powder, and are supposed to have been the
' locusts ' on which St. John fed in the wilder-

ness; their decoction has been used as a

pectoral in asthma and coughs.

Algaroba or Algarovil'la. The astringent

pods of prosopis pallida, p. siliquastrum, and
Inga Marthse (South American trees), bruised

and more or less agglutinated by the extractive

exudation of the seed and husks. They are

nsed in tanning, for which purpose they have

been strongly recommended ; indeed that of

Chili, and of Santa Martha (New Carthagena),

is said to possess " four times the power of

good oak bark " (Ure) ; and in dyeing are only

inferior to oak-galls.

ALGONTINE. A mouth and tooth wash.

An aqueous solution of nitrate of potassium,

aromatised with oil of peppermint, tincture of

myrrh, and tincture of cinnamon.
ALGOPHON (Bernhard, Salzburg). For

pains in decayed teeth. A solution of ethereal

oil of mustard (2 grms.) in spirit of cochlearia

(30 grms.), coloured green by saffron and lit-

mus. (Wittstcin.)

AL'IMENT. [Eng., Fr.] Syn. Aiimen'ttjm,

L. ; Naheung-, Speise, Ger. Food ; nutriment j

anything which nourishes or supports life.

ALIMENT'AEY Syn. Alimenta^eius, L. ;

Alimentaiee, Fr. ; ztje Naheung gehoeig,
Ger. Pertaining to food or aliment; nutri-

mental ; nourishing.

Alimentary Canal'. Syn. Alimentaet dtjct ;

Cana'lis Alimenta"eitjs, L. In anatomy, the

cavity in the bodies of animals into which the

food is taken for the purpose of being digested;

the whole passage or conduit extending from
the mouth to the anus. In some of the lower

animals this is a simple cavity, with only one
opening ; when the same aperture which ad-

mits the food also gives egress to the excre-

mentitious matter. In others it is a true

canal, with both a mouth and an outlet. An-
other step, and we find this canal is divided

into a stomach and intestines. In the higher

grades, a mouth, pharynx, and cesophagus

precede the stomach. Birds have one or two
sacculi or crops added to the oesophagus. The
stomach of the ruminants consists of four sacs

or parts, each of which may be regarded as a

separate stomach ; that of the bottle-nose

whale contains no less than seven of such sacs.

The part below the stomach, forming the in-

testines, is also variously subdivided, compli-

cated, and connected. In man, these sub-

divisions are termed

—

dtiodentjm:, jejtj'ntjm,

il'eum, c^'cum, co'lon, and eec'ttjm; the

lower end or orifice of the last being called

the a'nus. The existence of an alimentary

canal is said to be the only true characteristic

of an animal. Plants have no common re-

ceptacle for their food, nor canal for carrying

away eS'ete matter ; but every animal, however
low in the scale of being, possesses an internal

cavity which serves it as a stomach.

Alimentary Sub'stances. Syn. Aliments ;

Mate"eia alimenta"eia, L. Substances em-
ployed as food.

ALIMENTA'TION. [Eng., Fr.] Syn. Ali-
menta'tio, L. ; Nahehaetigkeit, Ger. The
act, process, power, or state of nourishing, or

being nourished.

AL'IZAm. [Tur., ali-zari.] The commercial
name of madder in the Levant.

ALIZARIN. CioHgOs . 2H2O. Syn. La-
zaeic Acid. A red colouring matter obtained

from madder.
Prep. 1. Exhaust madder with boiling

water, and precipitate the decoction by sul-

phuric acid. Wash the precipitate, and, while

yet moist, boil it with a concentrated solution

of hydrate of aluminum in hydrochloric acid,

and mix the solution with hydrochloric acid

;

red flakes of impure alizarin deposit. Dissolve

this precipitate in alcohol or in dilute ammonia,
and treat the solution with hydrate of alu-

minum. Boil the aluminum compound thus

formed with carbonate of sodium, and, after

freeing it from resinous impurities by digestion

with ether, decompose it with hot hydrochloric

acid. Wash the alizarin thus separated, dry it
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by simple exposure to air, and purify it by
repeated cryBtallisation out of alcobol.

2. Sublime on a paper an alcoholic extract

of madder. This method yields the purest

alizarin.

Props, Red prisms; sublimes at 419° F. ;

odourless, tasteless, and neutral to test-paper

;

sparingly soluble in water, even at the boiling

temperature; soluble in alcohol and ether;

not decomposed by hydrochloric acid; dis-

solved, without deconiposiiion, by strong sul-

phuric acid ; soluble in solutions of the alkalies

and their carbonates ; acids precipitate alizarin

from its alkaline solutions in orange-coloured

flakes ; alumina decolorises an alcoholic solu-

tion of alizarin, forming a red lake.

ALIZARIN, ARTIFICIAL. Ci4H80^. This

colour was first obtained by Graebe and Lieber-

mann in 1869 from anthrachiuon, an oxidation

product of anthracen, this 1 itter being a sub-

stance which is formed during the destructive

distillation of coal-tar. These chemists con-

verted anthracen into antichinon by means of

nitric acid.

The crude anthracen is previously purified

by treatment with benzoline (petroleum spirit),

aided by heat, and by being subjected to the

action of the centrifugal machine to fusion,

and to sublimation.

According to the original method of pre-

paring alizarin, the anthrachiuon was first

con\ erted into a dibromide of anthrachiuon by
treatment with bromine, and this bromated
compound, by further treatment either with
caustic potash or soda at a temperature of

180° to 200° C, converted into alizarin-

potassium (or alizarin-sodium if caustic soda
has been used), from which the alizarin

is set free by means of hydrochloric acid.

Alizarin is now procured from anthrachiuon
by treatment at a temperature of 260° C, with
concentrated sulphuric acid of 1'84 sp. gr.,

the anthrachiuon being converted into a

sulphoacid; this acid is next neutralised

with carbonate of lime, the fiuid decanted
from the deposited sulphate of lime, and car-

bonate of potash added to it, with the object

of throwing down all the lime. The clear

liquid is then evaporated to dryness, the re-

sulting saline mass is converted into alizarin-

potassium by heating it with caustic potash.

From the alizarin-potassium thus obtained
the alizarin is set free by the aid of hydro-
chloric acid.

In another method the preparation of

antrachinon is avoided, and anthracen em-
ployed directly, by first converting it, by
means of sulphuric acid and heat, into anthra-
cen sulphonic-acid. After having been diluted

with water, the solution of this acid is treated

with oxidising agents (peroxides of manga-
nese, lead, chromic acid, nitric acid), and tlie

acid fluid is afterwards neutralised with car-

bonate of lime. When peroxide of manganese
has been used, the manganese is also precipi-

tated as oxide. The oxidised sulpho-acid

\0L. I.

having been previously converted into a potas-

sium salt, the latter being heated with caustic

potash, alizarin is obtained. The details of

these two processes will be found set forth in

the terms of the patent taken out by Messrs
Caro, Graebe and Liebermann, further on.

The following method of preparing alizarin

from anthraceuEB paranaphthalene and their

liomologues is by Girard. The material
used is that which distils between 290° and
360°; it is purified by distillation and pressure,

the portion which passes over, between 300°

and 305°, being collected separately. This
mixture is treated with potassium chlorate

and hydrochloric acid, whereby it is converted
into tetra-chlorinated products. These are
oxidised either by nitric acid in the water
bath, or by a metallic oxide (red or brown oxide
of lead), and sulphuric or acetic acid. In the
first place a mixture of dichloranthraquinine
and chloride of chloroxyanthranyl are ob-
tained. These substances are treated in pre-

sence of a metallic oxide (oxide of zinc, oxide
of copper, or litharge), with an alcoholic

solution of sodium acetate. The metallic

oxide removes the last atom of chlorine from
the sodium chloroxyanthranilate, and converts
it, like the dichloranthraquinine, into alizarin.

The purification is effected by means of ben-
zine, petroleum, &c., which dissolve out the
foreign matters, and by successive precipita-

tion from the alkaline solutions by mineral
acids. The foreign matters may also be
separated by means of a little alum, when it

is necessary to work with neutral potash or

soda salts.

Another method for the preparation of

alizarin has been patented by Dale and Schor-
lemmer. It is as follows : 1 part of anthra-

cen is boiled with 4 to 10 parts of strong
sulphuric acid, then diluted with water, and
the solution neutralised with carbonate of

calcium, barium, potassium, or sodium. The
resulting sulphates having been removed by
filtration or crystallisation, tlie solution is heated
to between 180° and 260° with caustic potash or

soda, to which a quantity of potassium nitrate

or chlorate has been added, about equal in

weight to the anthracen, as long as a blue-

violet colour is thereby produced. From this

product the alizarin is separated in the usual

way by precipitation with an acid. Several

other patents have been taken out for the

preparation of artificial alizarin.

The specification of Messrs Caro, Graebe,

and Liebermarm, and dated June 25th, 1869
was the first which was taken out in England,

We quote it here because it enters more fully

into detail than any of the others.

" Our invention is carried into effect by
means of either of the two processes which we
will proceed to describe.

" In the one process we proceed as follows

—We take about one part by weight of

anthraquinone and about three parts by weight
of sulphuric acid of about specific gravity of

6
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1'488, and introduce the same into a retort,

which may be mnde of glass, or porcelain, or

of any other material not easily acted upon
by sulphuric acid, and the contents are then

to be heated up to about 260° Centigrade, and
the temperature is maintained until the

mixture is found no longer to contain any
appreciable quantity of unaltered anthra-

quinone. The completion of this operation

may be ascertained or tested by withdraw-
ing a small portion of the product from
time to time, and continuing the operation at

the high temperature until such product upon
being diluted with water is found to form a

substantially perfect solution, thereby irrdi-

cating that the anthraquinone has become
either entirely or in greater part converted

into the desired product. The products thus

obtained are then allowed to cool, and are

diluted with water; carbonate of lime is then
added in order to neutralise and remove the

excess of sulphuric acid contained in the solu-

tion ; the mixture is then filtered, and to the

filtrate carbonate of potash, or carbonate of

soda, by preference in solution, is to be added
until carbonate oflimeisno longer precipi-

tated ; the mixture is then filtered, and the

clear solution is evaporated to dryness, by
which means the potash or soda salts of

the sulpho-acids of anthraquinone are ob-

tained, and which are to be treated in the

following manner :—We take about one part

by weight of this product, and from two to

three parts by weight of solid caustic, soda, or

potash j water may be added or not, but by
preference we add as much water as is

necessary to dissolve the alkali after admix-
ture ; we heat the whole in a suitable vessel,

and the heating operation is continued at a

temperature of from about 180° to 260° Centi-

grade, for about one hour, or until a portion

of the mixtui'e is found upon withdrawing
and testing it to give a solution in water, which
being acidulated with an acid, for example,
sulphuric acid, will give a copious precipitate of

the colouring matters. The heating operation

having been found to have been continued for a

sufficient time, the resulting products are then
dissolved in water, and we either filter or

decant the solution of the same, from which
we precipitate the colouring matters or

artificial alizarin, by means of a mineral or

organic acid, such, for example, as sulphuric or

acetic acid. The precipitated colouring

matters thus obtained are collected in a filter

or otherwise, and after having been washed
may be employed for the purpose of dyeing
and printing, either in the same way as pre-

parations of madder are now used or other-
wise.

" In carrying out our other process we pro-
ceed as follows :—We take about one part by
weight of anthracene and about four parts by
weight of sulphuric acid of specific gravity of
about 1-848, and the mixture being contained
in a suitable vessel, is heated to a temperature

of about 100° Centigrade, and which tempera-
ture is to be maintained for the space of
about three hours; the temperature is then
to be raised to about 150° Centigrade, which
temperature is to be maintained for about one
hour, or until a small portion of the product
when submitted to the two subsequent pro-
cesses hereinafter described is found to

produce the desired colouring matters j we
then allow the result obtained by this opera-

tion to cool, and dilute it with water, by
preference in the proportion of about three
times its weight. To the solution thus ob-

tained we add for every part of anthracene by
weight which had been employed in the
previous operations, from about two to three

parts by weight of peroxide of manganese,
preferring to employ an excess, and we boil

the whole strongly for some time, and in

order fully to ensure the desired degree of

oxidation the mixture may be subsequently
concentrated, and by preference be evaporated
to dryness, and the heat be continued until a
small portion of the oxidised product, when
submitted to the subsequent processes herein-

after described will produce the desired

colouring matters. We then neutralise and
remove the sulphuric acid contained in this

mixture, and at the same time precipitate any
oxides of manganese that may be held in

solution, by adding an excess of caustic lime,

which we use by preference in the form of

milk of lime, and we add the same until the

mixture has an alkaline reaction. We then
filter, and add to the filtrate carbonate of

potash or soda, until there is no further pre-

cipitation of carbonate of lime. The solution

is then filtered and evaporated to dryness,

and we thus obtain the potash or soda salts

of what we call the sulpho-acids of anthra-

quinone.
" In effecting the conversion of the oxi-

dised products thus obtained into colouring

matters, or into what we call artificial

alizarin, we proceed as follows :—We take one
part by weight of this product, and from two
to three parts by weight of solid caustic soda

or potash, and water may be added or not,

but by preference we add as much \\ ater as

may be necessary to dissolve the alkali. After

admixture we heat the whole in a suitable

vessel, and continue the heating operation

at a temperature of about 180° to about 260°

Centigrade for about one hour, or until a portion

of the mixture is found to give a solution in

water, which upon acidulation with an acid,

for example, sulphuric acid, is found to give

a copious precipitate of the colouring matters.

The heating operation having been found to

have been continued for a sufficient time, we
then dissolve the product in water, and either

filter or decant the solution of the same, from
which we precipitate the colouring matters

or artificial alizarin by means of a mineral or

organic acid, such, for example, as sulphuric

or acetic acid. The precipitated coloui-iug
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matters thus obtained are collected on a filter or I place. After the second printing the goods
otherwise, and after having been washed may are again steamed for one hour, and aged for
be employed for the purpose of dyeing and

|
twenty-four hours; they are then passed

printing, either in the same way as prepara

tions of madder are now used or other-

wise.
" Instead of acting upon anthracen by

means of sulphuric acid of the density before

mentioned, fuming sulphuric acid may be em-
ployed, but we prefer to use the ordinary kind
before described.

" In order to effect the process of oxidation,

before referred to, other oxidising agents may
be used in the place of the oxide of manganese,
before mentioned, such, for example, as peri-

oxide of lead, or chromic, nitric, or other

acids capable of effecting the desired oxidation

may be employed."
Mr W. H. Perkin's patent is similar

in principle to that of Messrs Caro, Graebe,
and Liebermann, and is dated only one day
later.

The following is an outline of a patent taken
out in France in May, 1869, by MM. Brcenner
and Gutzkon, for the manufacture of artificial

alizarin. One part of anthracen is heated
with two parts of nitric acid, sp. gr. 1'3 to
1*5. The anthraquinone thus produced is

washed and dissolved at a moderate heat in

sulphuric acid. Mercuric nitrate is now added,
which converts the anthraquinone into alizarin.

The mass thus formed is dissolved in an excess

of alkali, which precipitates the oxide of

mercury, and retains the colouring matters in

solution. The alkaline liquor is decanted and
neutralised with sulphuric acid, and the pre-

cipitate tlius formed is washed and collected.

If not quite pure the treatment with alkali

must be repeated. (The complete specification

of this patent is published in the 'Moniteur
Scientifique,' vol. xi, p. 865)

In England a large quantity of artificial

alizarin is manufactured by the process of Mr
Perkin, and is used as a substitute for madder
and madder extract, in Turkey red dyeing and
topical styles. The largest makers of artificial

alizarin on the continent are Messrs Gessert

Freres, of Ebelfort, Messrs Maister, Lucius
and Co., of Hsechst, near Frankfort, and the

Badische Anilin und Soda Fabric, Mannheim.
The following recipes for printing with arti-

ficial alizarin are extracted from Mr Crookes'
' Practical Handbook of Dyeing and Calico

Printing '

:

Reds.

5 lbs. alizarin paste (10 per cent.) j

16 lbs. thickening;

1 lb. acetate of alumina, at 15° Tw. j

i lb. acetate of lime, at 25° Tw.

Pinks.

The above diluted with 2 or 3 parts of

thickening.

For double printing, when deep red is

printed on first, the goods must be steamed
one hour before the second printing takes

through one of the following baths, at from
120 to 140 F., remaining in the bath not longer
than 1 to 1^ minute :—

250 gals, water

;

60 lbs. chalk ;

3 lbs. tin crystals.

Or, 250 gals, water

;

40 lbs. chalk

;

10 lbs. arseniate of soda.

The goods are then washed, and cleaned as
folio ivs:

—

Take, for 10 pieces of fifty yards each,

—

1st. Soaping at 120° P., 3 lbs. soap ;

i lb. tin crystals.

2nd. Soaping at 160° F., 3 lbs. soap ;

3rd. Soaping at 175° F., 3 lbs. soap.

Wash between each soaping.

Red fob Mosaics.

8 lbs. alizarin paste (10 per cent.)

;

10 quarts thickening;

9^ oz. nitrate of alumina, at 23^ Tw.

;

19 oz. acetate of alumina, at 15° Tw.;
13 oz. acetate of lime, at 25° Tw.

Or, 10 lbs. alizarin paste (10 per cent.) ;

10 quarts thickening

;

13 oz. nitrate of alumina, at 23° Tw.

;

19 oz. acetate of alumina, at 15° Tw. ;

16 oz. acetate of lime, at 25° Tw.

Another Red vtithoft Oil

8| lbs. alizarin paste (10 per cent.);

9i lbs. acetic acid, at 12° Tw.

;

3i lbs. wheat flour

;

5 pints water.

Boil well and stir till cold ; then add

—

1 lb. acetate of lime, at 29° Tw.

;

2 lbs. nitrate of alumina, at 23° Tw.

;

3 lbs. hyposulphite of lime, at 13° Tw.

Purple.

3 lbs. alizarin paste (10 per cent.);

10 quarts purple thickening ;

6 oz. pyrolignite of lime, at 18° Tw.

;

12 oz. acetate of lime, at 25° Tw.

The printed good-? are steamed for an hour

or two, and then aged from twenty-four to

thirty-six hours. They are then padded in

the chalk and arseniate of soda bath ; after

which they are washed and soaped in a single

soap-bath without tin crystals ; and, if need-

ful, cleaned in a weak solution of bleaching

powder.

THiCEENiNa for Reds.

12 lbs. wheat starch;

40 quarts water

;

4 quarts acetic acid, 9' Tw.

;

li lbs. gum tragacanth ;

2 lbs. olive oil.

Boil well together, and stir till cold.
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TniCEENIKG FOE PUEPIB.

10 lbs. starch ;

27 quarts water;

3 quarts acetic acid;

l-i lbs. gum tragacanthj

2 lbs. olive oil.

Boil well together, and stir till cold.

The mordants in the above recipes are pre-

pared as fellows

:

Acetate oe Aitjmina.

Stir 30 lbs. of hydrate of alumina into six

quarts of acetic acid, warm, filter, and reduce

to the specific gravity reqtiired.

The hydrate of alumina is prepared by dis-

solving 72 lbs. of alum in 100 gals, of water,

and 62 lbs. soda in 100 gals, of water. The
two solutions are mixed, this precipitate is

washed eight times by decantation, collected

on a filter and pressed. It must be dissolved

on the filter before it gets dry.

NiTKATE OE AlTJMINA.

2 lbs. nitrate of lead

;

2 lbs. alum

;

2 quarts water.

Dissolve and filter off the liquid from the

precipitate, and dilute to proper standard.

The reds are turned more yellow by nitrate

than by acetate of alumina, and whtn the

former is used more acetate of lime is taken

in addition.

Acetate oe Lime.

A solution of acetate of lime at 25° Tw.
contains 25 per cent, of acetate of lime

;

generally I'jjth of the weight of alizarin paste

is required; but with a fresh quantity of

alizarin it is safer to ascertain, on a small

scale, the amount needed.

Beown.

13i lbs. alizarin paste (15 per cent.)

;

9 quarts thickening;

2 lbs. nitrate of alumina, at 29° Tw.

;

15 oz. acetate of alumina, at 19° Tw.

;

15 oz. red prussiate potash, dissolved in

water

;

1 lb. 1 oz. acetate of lime, at 29° Tw.
To obtain a yellower shade, for every quart

of mixed colour, 1 oz. bark liquor, at 30° Tw.,

may be added.

Old spoiled red colours may be advan-
tageously used for browns by adding per
quart, f cz. to 1 oz. red prussiate, dissolved

in water.

ALKALI. S^n. AlKAii, Fr. ; Langen-
SALz, Ger. This word has been used in various
senses, but is now usually applied to four sub-
stances only, viz. the hydrates of potassium,
sodium, lithium, and ammonium (the latter

being supposed to exist in the aqueous solu-

tion of ammonia). In a more general sense
it is applied to the hydrates of barium, stron-

tium, and calcium, which, for the sake of dis-

tinction, are called the alkaline earths. The

following properties are characteristic of the

alkalies :—(1) They are soluble in water, the

alkalies proper more so than the alkaline earths.

(2) They change the hue of many vegetable

colouring matters ; thus, they turn reddened

litmus blue, yellow turmeric brown, and syrup

of violets and infusion of red cabbage green.

(3) They neutralise the strongest acids. (4)

They precipitate most of the heavy metals from
solutions of their salts as hydrates or oxides.

(5) They saponify the fixed oils and fats. (6)

They exert a caustic or corrosive action on
animal and vegetable substances.

ALKALI ACTS. The principal alkali Act is

the 26 and 27 Vict., c. 24, amended by 37
and 38 Vict., c. 43, the amended Act having

come into operation in 1875.

Every alkali work must be carried on so as

to ensure the condensation of not less than

95^ of muriatic acid evolved therein; and ifc

must be so condensed that in each cubic foot

of air, smoke, or chimney gases, escaping from

the works into the atmosphere, there is not

contained more than one fifth part of a grain

of muriatic acid. Penalty for first conviction,

£50 ; for second and other offences, £100, or

less (26 and 27 Vict., c. 124, s. 4 ; 37 and 38
Vict., c. 43, s. 4).

The owner of every alkali work is also

bound " to use the best practicable means of

preventing the discharge into the atmosphere

of all other noxious gases arising from such

work; or of rendering such gases harmless

when discharged."

The noxious gases are defined to be sulphuric

acid, sulphurous acid (except that arising from
the combustion of coals), nitric acid, or other

noxious oxides of nitrogen, sulphuretted hydro-

gen and chlorine (37 and 38 Vict., c. 43, ss. 5

and 8).

The owner is liable for any ofi'ence against

the Alkali Acts,unless he prove that the offence

was committed by some agent, serA^ant, or

workman, and without his knowledge, in which
case the agent, &c., is liable (26 and 27 Vict.,

c. 124, s. 5).

Every alkali work must be registered

;

penalty for neglect £5 per day (ibid., s. 6).

Powers are given to owners to make special

rules for the guidance of their workmen
(ibid. s. 13).

ALKALIM'ETRY. S^n. Aikaiime'teia, L. ;

Alcalimeteie, Fr. In chemistry, the estima-

tion of the strength of the commercial alka-

lies; the art or process of determining the

quantity or proportion of pure caustic alkali,

or of its carbonate, in any given sample or

simple solution. It is the reverse of ' acidi-

metry ;' and it should be understood that it

does not apply to alkalies occurring under any
other form or condition than those just men-
tioned. Alkalimetric assays are now also

frequently and conveniently extended to the

estimation of the alkaline earths and their

carbonates, as hereafter noticed.

Alkalimetrical processes. These, like those
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of 'aciiHmetry,' are for the most part founded
on—the capacity of the bases to saturate acids

—the estimation of the quantity of dry car-

bonic acid liberated from a given weight of an
alkaline carbonate under the influence of a

stroni::er acid ; and, in the case of the pure
alkalies, the sp. gr. of their solutions. From
any one of these results tiie exact amount of

alkali, or of alkaline carbonate, present in a

sample, is easily found or calculated. Tliese

processes are, indeed, precisely similar to those

described under AcrDiMETBTj but here the

unknown quantity sought is the alkali, instead

of the acid.

Assay. The SAMPLE is drav/n from as near
tlie centre of the cask containing the alkali as

possible, and at once placed in a wide-mouthed
bottle,which is then (slosely corked up and num-
bered. Before proceeding to the assay, the con-

tents of tlie bottle are thrown on a piece of dry
paper, the lumps crushed small, and the whole
reduced to coarse powder as rapidly as possi-

ble. The number of grains required for the

trial are then at once weighed, placed in a

phial or small glass tube, and agitated with

about i oz. of hot water.. After a short time
allowed for repose, the clear liquid is poui-ed

off iiito a beaker-glass or other vessel in wliich

the trial is to be made. This process is re-

peated with a second and a third quantity of

water, or until nothing soluble remains, shown
by the last washings not affecting the colour

of turmeric paper. The greatest care must
here be taken not to waste the smallest por-

tion of the liquid, which would render the
results inaccurate.

To the solution in the beaker-glass a little

solution of litmus is added, unless the acid is

tinted with it when it is unnecessary. The
solution is now heated until near its boiling

point, and a piece of white paper or porcelain

put behind it, to better show up the changes
of colour. Tlie alkaline solution is now treated

with the standard test-acid, which is poured
carefully from an alkalimeter or Molir's bu-

rette, until the solution, after turning a purple
red, suddenly assumes a pink colour. Neu-
tralisation being thus effected, the operator
allows the sides of the alkalimeter or burette
to drain, and then either ' reads off' the num-
ber of divi^ons which have been consumed, or

(if using the test-acid by vveighl) determines
the quantity by again weighing the alkali-

meter. Tlie common practice is to alljw two
drops ( = ^th of an alkalimetrical division by
VOLUME, or 2 gr. by weight) for over-

saturation, which is, therefore, deducted from
the ' observed quantity ' of the test-liquor

employed.

In testing solutions of the PURE or CAirsTic

ALKALIES, the colour, on neutralisation, sud-

denly changes from blue to pink or red, without
any intermediate vinous or purple colour being
produced.

The quantity of test-acid used gives the

absolute or per-centage composition of the

sample examined, according to the constitution

of the test-acid used.

Standard Acids. The various test-acids in

use as described below, each being used by
different operators as they think best.

The most convenient test-acid, or normal
solution, both for commercial and chemical
assays, is perhaps dilute sulphuric acid, which,
when intended to be used volumetrically,

.

has the sp. gr. 1-032 at 60^ Fahr., and con-
tains in 100 alkalimetrical divisions 1000 water-
grains measure, or 1 litre, exactly 49 gr. (or

grammes) of sulphuric acid; and when in-

tended to be used geavimeteically, or by
weight, has the sp- gr. 1'033, and contains in

1000 gr. (or grammes) weight exactly 49 gr.

(grammes) of sulphuric acid; and, in both
cases, consequently corresponds to 1 equiv. of

every other base. These dilute acids are easily

prepared by mixing 1 part of the concentrated
acid with 11 or 12 parts of distilled water

;

the precise quantity depending on the strength ,

of the acid employed, and must be so arranged
that 1000 grains shall exactly neutralise 10i)0

grains of water containing 53 grains of pure
anhydrous sodium carbonate.

This acid (as well as all those herearter men-
tioned) may be kept faintly tinged with litmus,

which is often more convenient than tinging

the alkaline solution at the time of making the

assay.

It will at once be seen that every alkali-

meter division of the first of the above acids,

and every 10 gr. of the second, represent the

XJoth part, or 1^ of alkali whenever the equiva-

lent weight' of the latter is taken for the assay.

Every 1-lOth part of an alkalimeter-division

(or every drop), and every grain weight (when
a Schiister's alkalimeter is employed) then
respectively repi'csents the -j ^ of 1§ ; and the
result sought is obtained without the necessity

i>f any calculation.

This is obvious—for if the equivalent of a

pure alkali or of its carbonate (^. e. one of

100^) requires an equiv. (100 alkalimeter-

(livisions, or 1000 gr.) of test acid to saturate

it, an alkali or alkaline carbonate of 75^, 50^^,

or 25^, will respectively require only 75, 50, or

25 divisions, or 750, 500, or 250 gr. ; and so

of other strengths in proportion. The only

precaution neces?!ary is always to take the

standard weight for the assay answering to

the equiv. of the denomination of the per-

centage result sought. Thus, in testing a car-

bonate of potash, we may either wish to deter-

mine its per-centage richness in 'dry car-

bonate,' or in 'pure potassa,' the latter being

usually the case. To obtain the first, we must
take 69 gr. for the assay ; and to obtain the

second, 47 gr. With caustic alkalies, or

mixtures containing them, the weight, in

grains, taken for the assay, must always cor-

respond to the equiv. of the pure base. See

Table II, at the end of this article.

In commercial assays, when 100 gr. (or some
1 See Table II, at the end of tliia ai'ticle.
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aliquot part thereof) are taken for trial, the per-

centage result is obtained from the number of

alkalimeter-divisions, or the number of grains,

of the test-acid consumed, by the common Rule

of Proportion. Thus :—A crude sample of pot-

ash having taken 90 alkalimeter-divisions ot

test-acid to neutralise it, would contain

—

100 : 47 : : 90 : 42-30

or nearly 42|- per cent, of pure potassa. If

only 50, 25, or 20 gr. are tested, the result

must, of course, be double, quadruple, &c.,

as the case may be. Or the third term of the

proportion may be multiplied by the denomi-

nator of the fraction representing the aliquot

part. This, in the case of 50 gr. (repeating

the above example), would be

—

10 : 47 : : 45 X 2 : 42-30^

as before; but even these easy calculations

may be simplified, as is shown below.

One of the advantages, and not the least,

attending the use of test-acids corresponding

to equivalents, is, that by means of the simple

Rule of Three, the per-centage quantity oi

alkali may be found whether 100 or any other

number of grains have been submitted to trial.

For—The weight of the sample tested (in

grains) bears the same relation to the equiva-

lent weight of the alkali under examination,

that the number of alkalimeter-divisions or of

the grains of test-acid consumed do to the per-

centage of alkali sought. Thus, with a sample
of 33 gr. of pearlash taking 35 alkalimeter-

divisions or 350 grains (every 10 gr. being=
1^) of test-acid for neutralisation, this would
be—

33 : 47 : : 35 : 49-85§
or nearly 50 per cent, of pure potassa. By
substituting the equiv. of the dry carbonate of

potash (69), for that of pure potassa used

above, the quantity of that article correspond-

ing to the same weight of the pure alkali may
be at once found. Repeating the last example
this will be

—

33 : 69 : : 35 : 73-18§
or nearly 73| per cent. The same applies to

all the alkaline bases and tlieir carbonates.

For commercial purposes, there is used,

amongst others, an empirical solution, as a
test-acid for potassa, soda, and ammonia, to

save the necessity of calculation.

This is dilute sulphuric acid having asp. gr.

ofabout 1-071 ; 100 alkalimeter-divisions (1000
water-grains measure) exactly saturate 100 gr.

of pure potassa, or 113 gr. of anhydrous car-

bonate of soda. The number of measures con-

sumed, read off by mere inspection from the

scale of the alkalimeter, gives the exact per-

centage of alkali in the sample examined, for

POTASH ; and by multiplying it by '66, that
for SODA also. By employing -362 as the
multiplier, it gives the like result for AMMONIA.
In fact, occasionally, in order to save the ne-

cessity of any calculation, two 'test-acids' are
frequently employed—the one for potash and
the other for soda.

These are made by diluting sulphuric acid to

a sp. gr. of near 1-071 and 1-086 respectively;

1000 grains, by measure, of the first neutralis-

ing exactly 100 grains ofpure potassa, or 113 of

pure anhydrous soda carbonate, and the latter

neutralising exactly 100 grains of pure soda, or

171 gr. of pure anhydrous sodium carbonate.

There is another system of preparing stand-

ard acids by means of a Faraday's alkalimeter.

A strong acid is prepared by diluting sulphuric

acid to a sp. gr. of 1-1268 at 60°, and 455-7

grains exactly neutralise 100 of anhydrous

carbonate of soda.

The glass tube here referred to, and known
as Faraday's alealimetee, is graduated cen-

tesimally, in the usual manner ; but opposite

the numbers 22-1, 48-62, 54-43, and 65, are

cut the words 'soda,' 'potassa,' 'carbonate of

soda,' and ' carbonate of potassa,' to indicate

the quantity of the test-acid to be employed

for each of these substances. (See engr.) It

gra.

1000

Soda .

Potassa . ,

Carbonate of Soda

Carbonate of Potassa . _

kJ

—go

8S

is used by pouring the test-liquor Into it until

it reaches the line marked against the alkali,

or carbonate, under examination, the remaining
divisions being filled up with pure water, and
the whole well mixed by placing the thumb on
the orifice of the tube and shaking it well.

The measure of the resulting dilute acid must
then be very carefully observed, and more water
added, if required, to bring it up to the zero

(0) or 1000 gr. on the scale; careful agitation

being again employed as before. The test-

acid thus prepared is then added, with the

usual precautions, to the sample until exact

neutralisation is effected. The quantity con-

sumed for this purpose, read off from the gra-

duated scale, expresses the exact per-centage

of the pure alkali, or of its caebonate, as

the case may be, contained in the sample
examined, provided 100 gr. have been taken
for the assay.

Another method sometimes used is that of

M. Mohr, and practised as follows:—The
alkaline solution, slightly coloured blue with
litmus, is strongly supersaturated with a
standard acid (sulphuric or oxalic) of known
strength, supplied from an alkalimeter in the

usual manner; the last traces of carbonic

anhydride being removed by boiling, shaking,

blowing into the flask, and, finally, sucking
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ont the air. A standard solution of caustic

soda (of a strength exactly corresponding to

that of the test-acid already used) is now
cautiously added, drop by drop, until the

colour, rendered yellowish-red by the acid,

just appears of a light blue. The difference

between the quantity of the solution of the

test-alkali and of the'test-acid consumed, ex-

presses the exact quantity of acid neutralised

by the alkali, and hence also its strength.

Besides the above methods, the alkaline car-

bonates are analysed, by the loss of carbonic

anhydride (carbonic acid) they suffer, by being

decomposed by a strong acid. The best method

in use is that of MM. Presenius and Will, and

depends on the same principle, and is performed

in a similar manner and in a similar appa-

ratus to that described under Acidimetet ;

the only difference being that here the uses of

the small tube (e) is dispensed with, and that

the alkali is tested under the form of carbonate,

- instead of bicarbonate.

Oper. The smaller flask (S) is about half

filled with concentrated sulphuric acid, and the

sample of alkali, in solution (under the form of

carbonate), being placed in the larger flask {A),

water is added until it is about one third full.

The tubes are then fitted into the apparatus

quite air-tisjht ; the end of the tube (S) is

fastened with a piece of wax, and the whole

is very carefully weighed. The apparatus

is now removed from the scales, and a per-

forated cork, or a small piece of india-rubber

tube, being temporarily applied to the end

of the tube (A), a few bubbles of air are sucked

out of the flask (-B) by means of the lips

;

the consequence of which is, that on re-

moving the mouth the acid in {B) ascends

to a certain height in the tube (c). If in

a short time this little column of liquid

maintains its height in the tube, it is a proof

that the apparatus is perfectly air-tight, and

as it should be. Suction is now again cau-

tiously applied to the tube {h) and a little of

the acid in {B) made to flow over into the flask

{A), the quantity being proportionate to the

vacuum produced by suction, and capable of

being regulated at will. No sooner does the

acid come into contact with the carbonate

in the flask {A) than the evolution of carbonic

acid commences, and this, from the construc-

tion of the apparatus, having to pass through

the concentrated sulphuric acid, is rendered

quite dry before it can escape by the tube {d)

into the atmosphere. Whenever the efferves-

cence flags, a little more acid is sucked over,

until the whole of the carbonate is decom-

posed ; after which an additional quantity is

made to pass into {A), so as to raise the tem-

perature considerably, for the purpose of ex-

pelling all the gas absorbed by the fluid during

the operation. As soon as this is effected, the

wax is removed from the aperture (5), and
suction applied to (A), until all the carbonic

acid in the apparatus is replaced by atmo-

cool, and (together with the piece of wax re-

moved) is again accurately weighed. The loss

of weight gives the exact amount of dry car-

bonic anhydride, or anhydrous carbonic acid,

which was contained in the specimen, from

which the weight of PURE ALKALI is readily

estimated, as every 22 gr. of dry carbonic

acid gas evolved represents exactly 31 gr. of

pure SODA, 47 gr. of pure potassa, &c. &c. ;

these numbers being the equivalents of the

respective substances from which the per-

centage strength may be found by the rule of

proportion, as before explained.

Thus, in the case of a 100-gr. sample of

carbonate of soda which has lost 15| gr. of

carbonic acid, by the assay, tliis would be

—

22 : 31 : : 15i : 21-48§

or nearly 21^ per cent, of pure soda. If 53,

the equiv. of anhydrous carbonate of soda, be

taken, instead of 31 (the eq. of pure soda),

the answer would have been, in the terms of

that substance, 36748^, or nearly 36f per

cent. When an aliquot part of 100 gr. has

been taken for the assay, either the result, or

the third term of the proportion, must, of

course, be multiplied by the denominator and

divided by the numerator of the fraction re-

presenting such aliquot part.

By multiplying the weight of carbonic anhy-

dride lost, by the numbers opposite the names
of the respective alkalies and their carbonates

in the second column of the following Table the

equivalent per-centage value of the carbonates

examined may be obtained in terms correspond-

ing to the various denominations named therein,

when 100 gr., or any aliquot part of 100 gr.,

have been tested ; the result, in the latter case,

being, of course, multiplied as before.

By taking certain standard weights for the

assay, the quantity of carbonic acid evolved

may be made to furnish the per-centage

strength or value of the specimen in the terms

of either the pure or carbonated alkalies,

whether in their anhydrous or hydrated state.

The numbers in the second column of the

following Table represent the quantity in

grains and decimal parts of each of the sub-

stances named in the first column, equivalent

to one grain of carbonic anhydride. These

numbers, as already mentioned, may be em-

ployed as factors for converting any numbers

representing grains of that acid into the equi-

valents of these substances, true to 4 places of

decimals; and further, they furnish us witli

the data for determining the exact number of

grains which must be tested, so that the loss

of weight in carbonic anhydride shall at once

give us the per-centage richness of the sample

in the terms of the denomination for which it

is taken. The numbers in the third column of

the Table, formed by simply moving the

decimal point of the numbers in the second

column one figure further to the right, in-

dicate the weights to be taken for the assay,

so that the loss of weight, reckoned in tenths

spheric air. The whole is now allowed to of a grain, exactly represents the per-centage
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strength in the terms sought. The weights

corresponding to the numbers in the fifth

column give the same results, provided the

loss of weight is reckoned in quarter-grains ;

those in the sixth column effect the same when
the loss of weight is reckoned in half-grains;

whilst those in the last column require that

the gas eliminated should be counted in grains,

and are simply the numbers in the second

column of the Table multiplied by 100, or re-

produced by moving the decimal point two

figures to the right.

Table I.

—

Multipliers and Standard Weightsfor the Principal AlTcalies

and their Carbonates. (Cooley.)

rt Jgg
Quantity (in grains) to be taken, so thiit the per-

|

centage value of the sample tested shall bo shown
i-t^- ^ in the terms of any of the d enorniiiatio lis given.
"*- °.9 by tlie weight of the evolved Carbonic Acid

i'^u reckoned

—

NAMES, &c.

•

Multip

the

w

cid

expf

hs.

r
in tenths of a grain.

A

"^

I ^

Factors

oi

verting bonic

a

stieiigt

Whole
numbers

and
decimals.

Nearest
common
numbers

in

quarter-

grains.

in

half-

grains.

in
grains.

Ammonia (pure, gaseous) . •77273 7-727 71 191 38f 77^
Carbonate of ammonia (neutral, anhy- 1-77273 17-727 171 44t^^ 88| 177i

drous).

Carbonate of ammonia (neutral, crys- 1-9773 19-773 191 49tV 98| I97i
tallised).

Sesquicarbonate of ammonia (translu- 2-6818 26-818 26i| 67A 134tV 268i

cent).

Bicarbonate of ammcmia (crystallised) 3-5909 35-909 35t'o 89^1 1791 359 ji,

POTASSA (anhydrous).... 2-1364 21-364 2H 53i 107 2131
Hydrate of potassa .... 2-54546 25-455 25A 63| 127i 254i
Carbonate of potassa (anhydrous) 3-1364 31364 31| 78i 157 313*

„ „ (granulated) 3-7727 37-727 37i 94i^ 1881 377i

„ „ (crystallised) 39545 39-545 39| 99 198 395i
Bicarbonate of potassa (crystallised) . 4-5454 45-454 45^ 1131 227-J- 454J
Soda (anhydrous) .... 1-4091 14-09 14t^j 35i 701 141
Hydrate of soda .... 1-8182 18-182 18* 45i 91 182

Carhonate of soda (anhydrous) . 2-4091 24-091 24r\j 60i 120i 241

„ „ (crystallised) . 6-5 65- 65 162^ 325 650
Sesquicarbonate of soda (dry ; theore-

tical).

„ (Ph. L., 1836)

2-9091 29091 29A 72i 145 290

3-7273 37-273 374 93i 186i 373

5, „ (average com- 3-7954 37-954 38 94| 1891 379i
mercial).

Bicarbonate of soda (crystallised) 3-8182 38-182 384- 95i 191 382

LiTHiA (pure, anhydrous) . •6818 6-818 6if 17^ 34xV 68i

Baetta (pure, caustic) 3-4773 34-773 34| 86| 173^ 3471
Lime (pure, caustic) .... 1-2727 12^727 12f 311 63f 127i
Magnesia (pure, anhydrous) •90909 9-091 9tV 22f 451 91

In this ingenious method of alkalimetry

it is absolutely necessary that the whole of

the alkali in the specimen tested should he
in the state of neutral carbonate. If a sample
of potash contains any caustic alkali (as the
potashes and pearlash of commerce generally

do), Fresenius and Will direct it, previously to

being tested, to be triturated with its own
weight of pure quartzose saud, and about one
third of its weight of carbonate of ammonia ;

and the resulting mixture, placed in a small
iron capsule, or a porcelain crucible, to be

moistened with water, and exposed to a gentle

heat until it becomes quite dry, and all the

ammonia is expelled. If the sample contains

any bicarbonate or sesquicarbonate, it must he
heated to dull redness before being placed in

the apparatus and tested. In the case of crude
soda (particularly soda-ash), the proportion

of carbonate of ammonia should be equal to at

least one half the quantity operated on. With
both alkalies, if the sample contains sulphides,

sulphites, or hyposulphites, the same method is

to be followed, except that solution of ammonia.
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instead of water, is to be employed for moist-

ening the powder. To remedy the error which
would arise from the apparent amount of car-

bonic anhydride liberated during the assay,

being swelled by the diseug;igement of ' sul-

phuretted hydrogen' or sulpliurous acid from
these substances, a small quantity of neutral

(i. e. yellow) chromate of potash may be added
to the alkaline solution in the flask (A) ; by
which they will be converted into sulphates,

sulphur, and water, which will remain in the

apparatus, the carbonic acid only being
evolved. " As most sorts of soda of commerce
contain one or other of the substances (just)

named, and as it is far more simple to add at

once some chromate of potassa to the soda

solution, than to test the latter for either of

the three salts, it is always advisable to make
it a rule, in the examination of SODA, to add
some chromate of potassa." (Presenius.)

If the sodium or other carbonate under
analysis contains much chloride, the addition

of more sulphuric acid than necessary must be

avoided, and the carbonic anhydride expelled

by gently heating over a warm bath, and not

by the addition of excess of acid.

To obviate the difficulties, and to give

greater precision and delicacy to volumetrical

assays, the instrument known as Mohr's AiiKA-

IIMETER, or Mohr's burette, and which is

figured in the margin, may be employed. By
means of it the test-acid in the graduated
tune (a) may be added to the alkaline solution
"^ (/)' in any quantity at a time, however
minute, by merely pressing the handles of the
clamp (d) with the thumb and finger. The

terminal tube (e) has its lower orifice very
small, and it is connected with the burette by
means of a small piece of vulcanised india-

rubber tube, on which the clamp (d) acts.

(See engr.) The inner cylindrical part of the
arm (6) is lined with cork, to prevent injury to

the glass burette, and to hold it the more
firmly.

Generally the alkali in the specimen ex-

amined may be in either the caustic or car-

bonated state, or it may consist of any mixture
of caustic alkali, or carbonates ; but it is

absolutely necessary for accurate results, that
it should be free from sulphides, sulphites,

and hyposulphites, as sulphuric acid acts upon
these substances as well as on carbonates.
The presence of chlorides does not interfere

with the accuracy of the assay, unless a
higher degree of heat is employed than that
necessary for the expulsion of the absorbed
carbonic acid. The soda-ash of commerce
generally contains all these substances besides

common salt, sulphate of soda, and insoluble

matter, which do not interfere. Rough samples
of POT-ASHES and peabl-ash also generally

contain some sulphides, though not a large

quantity. Various plans have been proposed
to avoid this source of error. The best is that

of MM. Presenius and Will, given above, in

which the value of the carbonates is estimated

by their yield of carbonic anhydride.

The difference between an assay of a sample
of the unprepared alkali and of another which
has been treated as above, indicates the quan-
tity of impurities contained in them under the

forms just referred to. The presence of these

substances in the commercial alkalies may be
detected by the following tests :

—

Sulphides. The addition of sulphuric acid

causes the evolution of an odour like that of

rotten eggs. The sample in solution yields

a black precipitate with acetate of lead.

But the most delicate test is the splendid

violet-blue colour with nitro-prusside of

sodium.

Sulphites and SyposulpMtes. A solution of

the alkali, insufiicient for saturation, being

added to sulphuric acid tinged reddish yellow

with bichromate of potash, occasions a greenish

tinge (owing to the formation of oxide of

chromium), when these are present. Hydro-

chloric acid added to a clear solution, after

some time, causes a turbidity and odour of sul-

phurous anhydride.

Chlorides yield a copious curdy precipitate

with nitrate of silver, soluble in ammonia, and
reprecipitated by excess of nitric acid.

The amount of pure caustic alkali in a sample

of alkali is best determined by Fresenius's

method, as follows:—The total amount of pure

alkali, both caustic and carbonated, expressed

in per- cents, of carbonate of soda or carbonate

of potassa, is ascertained by any of the usual

methods. The apparent quantity of alkali per

cent, is then determined, without previous

treatment of the sample with carbonate of
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ammonia, by the method of Will and Fresenius

(p. 86). The difference between the results

indicates the per-centage of dry caustic alkali

present ; or if the volumetric method be in use,

it can be often fairly estimated by adding the

first portions of the test-acid very gradually to

the sample, carefully observing the effect.

When the effervescence at length commences
the weight or measure of the test-liquor

expended shovsrs the quantity of pure caustic

alkali under treatment (nearly). The result

depends upon the fact, that little or no car-

bonic-acid gas is expelled from the liquid on
the addition of the test-acid, until the caustic

portion is very nearly neutralised.

The quantity of watee or moistuee, per

cent., present in an alkaline carbonate, is indi-

cated by the loss of weight which 100 gr.

suffer on gentle ignition in a loosely-covered
iron dish or platinum crucible. So also with
samples containing caustic alkali, except that

here the water of hydration (= 1 equiv. = 9)
is not expelled from the * caustic' portion, and
must therefore be determined by calculation.

Other matters deserving the serious attention

of the operator are—hitting the exact point of

neutralisation, and—preparing the test-acids

of the proper strength. The method of effect-

ing the former correctly has been already
referred to in this article, and is also fully

noticed under Acetimetet and Acidimetey.
Test-acids may be very simply prepared by

gradually diluting concentrated sulphuric acid

with water until it is reduced to the proper
strength ; the dilution being made in a glass

vessel containing a ' hydrostatic bead' exactly
corresponding to the desired specific gravity
of the dilute acid. When the proper point

is reached, and the mixture has again acquired
the normal temperature of 60" Fahr., the bead
rises from the bottom of the vessel, and floats

about indifferently in the middle of the liquid.

The sp. gr. may then be carefully ascertained

by means of an hydrometer or a specific gra-
vity bottle ; after which the strength must be
accurately determined by means of a standard
solution of either pure anhydrous carbonate of
soda or pure caustic soda. An acid ofany given
strength or satm'ating power may also be pre-

pared in the following mamier :—i9 parts of

commercial sulphuric acid (oil of vitriol), sp. gr.

1"825, contain nearly 40 parts or 1 equiv. of an-

hydrous sulphuric acid ; if we, therefore, wish

to prepare a dilute acid containing in every 1000
grains weight, or measure, exactly 1 equiv.

of hydrated sulphuric acid, we have only to

make 49 gr. of such acid up to 100 gr. weight
or measure with pure water. After it has reco-

vered the proper temperature, its sp. gr., or

rather its saturating power, must be carefully

tried, and, if necessary, readjusted. As, how-
ever, it very often happens that the oil of

vitriol employed is not so strong as that above

referred to, it is better first to test its strength

with pure anhydrous carbonate of soda, and to

calculate the quantity required by the Rule
of Proportion. Every 53 gr. of the dry car-

bonate are equal to 40 gr. of ' dry sulphuric

acid.' Suppose we find the oil of vitriol to

contain only 72^ of hydrated acid, then—

-

100 : 40 : : 72 : 55-55

or, instead of only 40 gr., fully 55? gr. will

be required, which are to be made up with

water to 1000 gr., as before. Finally, the di-

luted acid must be very carefully re-tested, and
if found correct, at once put into a well-stop-

pered bottle, and labelled, for use. Too much
care cannot be taken to ensure the test- liquid,

whether for alkalies or acids, being of the

proper strength, of which the specific gravity

alone is an insufficient proof. In practice,

so small a quantity only of test-acid as that

referred to above is, of course, seldom made j

but as any larger quantities are mere multiples

of the smaller one, the necessary proportions

to be employed are easily calculated. The
common plan is to prepare one or more gallons

or quantities of 10 lbs. each, and to preserve the

liquid in stoppered green glass 'Winchester-

quart bottles,' so that it may be always ready

for use.

Although, as may be inferred from the text,

sulphuric acid is generally used as the standard

acid, yet oxalic acid in pure crystals is recom-

mended by M. Mohr, and answers admirably,

and is prepared and used exactly in the same
manner.
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Tablb II.-

6rain9.

22 Carbonic anliydride (dry),

63 Oxalic acid (crystallised).

49 Sulphuric acid (liquid, mono-
hydrated, sp.

gr. 1-8485).

75 Tartaric acid (crystallised).

1000 Dilute sulphuric acid (sp. gr.

1-033).

Water-gr.
measure.

1000 „ „ „ (sp. gr.

1-032).

-AlJcalimetrical Equivalents.

Grains.

/^17 Ammonia (pure or gaseous).

43| Carbonate o£ ammonia (neutral, bydrated).

59 Sesquicarbonate of ammonia (Ph. L. ; trans-

lucent, hydrated).

Bicarbonate of ammonia (crystallised).

PoTASSA (anhydrous).

Hydrate o£ potassa (pure caustic potassa).

Carbonate of potassa (anhydrous).

„ „ (granulated, commercial).

„ „ (crystallised).

Bicarbonate of potassa (crystallised).

Soda (anhydrous).

Hydrate of soda (pure caustic soda).

Carbonate of soda (anhydrous).

„ ,, (crystallised).

Bicarbonate of soda (crystallised).

83i Sesquicarbonate of soda (average commercial).

Bicarbonate of soda (crystals, or cryst. powder,

free from moisture).

79
47
56
69
83
87
100
31
40
53

143
84

15

24
37

LiTHIA.
Hydrate of lithia.

Carbonate of lithia.

V
ALKALOID. Syn. Vegetable Alkali,

Organic Base; Aikaloides {pi., -ides, or

-iD^), L.; Alcalo'idb, Alcali oeganique, Fr.

In chemistry, a name commonly given to any
proximate principle of vegetable origin pos-

sessing alkaline or basic properties, however
feeble. In its most extended sense the term
embraces all organic bases, whether obtained
from the animal or vegetable kingdom, or

produced artificially. The alkaloids form a
numerous and important class of bodies. They
exist in nature nearly always in the form of

salts, the acid being often, like themselves,

peculiar to the plant, or class of plants, in

which they are found ; whilst the medicinal
activity of the latter, in most cases, almost
entirely depends on their presence.

Prep. The following general methods of pro-
curing the alkaloids will be found applicable
to such as full directions are not given for

under their respective heads :

—

1. (When the base is insoluble in water,
non-volatile, and existing in the plant in an
insoluble form.) The bruised plant is boiled
or macerated in water acidulated with hydro-
chloric or acetic acid, and the liquor, after

filtration, is neutralised with an alkali (am-
monia, potassa, lime, or magnesia) ; the re-

76J Baktta (pure, caustic).

85^ Hydrate of baryta.

98i Carbonate of baryta.

28 Lime (pure, caustic ; i. e. quick-lime).

37 Hydrate of lime (slaked lime).

50 Carbonate of lime (chalk ; marble).

20 Magnesia (pure, calcined).

42 Carbonate of magnesia (dry, neutral).

48J „ „ (ordinary commercial)

52 Steontia (pure, caustic).

61 Hydrate of strontia.

74 Carbonate of strontia.

suiting precipitate is purified by re- solution in

dilute acid, digestion with a little animal
charcoal, and subsequent crystallisation, or

re-precipitation with an alkali ; or the first

precipitate is purified by dissolving it once,

or, if necessary, several times, in boiling

alcohol, which yields the pure alkaloid either

on cooling or by evaporation.

2. (When the base is insoluble in water,

and non-volatile, but existing in the plant as a
soluble salt.) The bruised or sliced plant is

boiled or macerated in water, and the filtered

liquor precipitated and otherwise treated as

before.

3. (Wlien the base is soluble in water, and
non-volatile.) An infusion made with very

dilute acid, liydrochloric or acetic, is concen-

trated by a gentle heat; and the residual

liquor treated with potassa (or concentrated

solution of ammonia) and ether conjointly

;

after repose, the ethereal solution is decanted

and evaporated. For those alkaloids which are

insoluble in ether (as morphia and cinchonia),

the previous process may be adopted.

4. (When the base is both soluble in water
and volatile.) The vegetable, in a bruised or

divided state, or its extract, is alkalised with
potassa and distilled; the distillate is neutral-
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ised with dilute oxalic or sulphuric acid, and

carefully evaporated to dryness ; the residuum

is next digested in alcohol, and the resulting

tincture agitated with potassa and ether, the

former being in quantity just sufficient to

seize on all the acid ; lastly, the ethereal solu-

tion thus formed, on careful evaporation, leaves

the alkaloid nearly pure. It may be further

purified by cautious distillation.

As some of the alkaloids are soluble in excess

of the alkaline precipitant, over-saturation

should be carefully avoided; or the precipitant

may be used under the form of carbonate or

bicarbonate. When lime and magnesia are

employed, they are boiled for a few minutes
with the solution.

Props. Alcoholic or aqueous solutions of the

alkaloids generally exhibit an alkaline reaction

with vegetable colours. Like the alkalies, also,

they combine with acids to form salts which,

when dissolved in water, are capable of pro-

ducing the ordinary phenomena of saline

double decomposition. Their taste is usually

intensely bitter.

The majority ofthe natural alkaloids contain

carbon, hydrogen, nitrogen, and oxygen, and
are, at ordinary temperatures, solid, and not
volatile without decomposition. Some natural

alkaloids contain carbon, hydrogen, and nitro-

gen only; these are, for the most part, liquid

at ordinary temperatures, and can be distilled

without decomposition. The greater number
of the artificial alkalies are composed of carbon,

hydrogen, and nitrogen ; some, however, con-

tain oxygen in addition. Alkaloids have also

been obtained artificially, in which nitrogen

is replaced by phosphorus, arsenic, antimony,
or bismuth. Most of the alkaloids, as they are

obtained in the free state, correspond in func-
tion to ammonia, NH3, rather than to the
fixed alkalies ; that is to say, they form salts

by direct union with acids, without elimination

of water or any other substance. In order to

make them strictly comparable to the fixed

alkalies, they require, like ammonia, the ad-

dition of water (HgO) to their formulEe; they
may then be considered as hydrates of com-
pound radicles analogous to ammonium.

Physiological action. The alkaloids gene-
i-ally possess great medicinal power ; some of
them act with terrific energy, and are the
most violent poisons with which we are ac-
quainted. Perfectly pure aconitia is about
200 times more poisonous than arsenic, and at

least 50 times more poisonous than ordinary
medicinal prussic acid. The greater number
act on animals in the same way as the plants

which produce them, provided they are given
in proportionately small doses. Many of them,
when judiciously administered, are most valu-
able medicines.

Pois., Ant., Sfc. Some of the alkaloids act
as narcotic or stupefying poisons ; others are
classed with the narcotico-acrid poisons, or
those which produce both narcotism and

. irritation of the parts they touch. The

general symptoms produced by opium and its

preparations may be taken as an example of

the former ,- those from aconite and strychnia,

of the latter. In large doses of the greater

number, narcotism predominates ; in smaller

ones, irritation ; they are rarely coexistent.

—

Treatm. No common antidote to the effects of

this class of substances has yet been discovered.

The only safe treatment, of at all general

application, is to immediately clear the stomach
by means of a strong and quick-acting emetic
(as sulphate of zinc), or the stomach-pump,
and to administer copious and continued
draughts of astringent vegetable solutions (as

of tannin, nut-galls, oak-bark, or what is

always at hand—very strong tea or coffee).

These may be followed by or combined with a

smart purge of castor oil, as soon as the
stomach is thoroughly cleared of the poison.

M. Bouchardat strongly recommends a solu-

tion of iodine, 3 gr., and iodide of potassium,

6 gr., in pure water, 16 fl. oz., in cases of

poisoning by opium, aconite, colchic0M,
DEADLY NIGHTSHADE, HEMLOCK, NUX VOMICA,
&c., or by the alkaloids obtained from them

—

AGONITINE, ATROPIA, COLCHICINA, CONIA, MOR-
PHIA, STETCHNIA, &c., or their salts ; but not

where foxglove or digitalin has been taken.

The stomach having been well emptied by an
emetic, the solution is to be given by wine-
glassfuls for some time ; the vomiting being
still encouraged during the early part of the

administration of the antidote. In the case

of narcotics (as opium, morphia, &c.), this

is to be followed by the free use of a strong
infusion of coffee. According to Dr Garrod,
purified animal charcoal is an ' excellent anti-

dote' to many of the alkaloids, including

those above enumerated, when taken in poison-

ous doses; as it not merely absorbs them, but,

for the most part, renders them inert. To be

serviceable it should be recently prepared and
fresh-burnt ; and should be given in doses

of about an ounce at a time, diffused in warm
or tepid water, and frequently repeated. The
vomiting which follows its use, owing to the

warm water, proves advantageous; but after

a sufficient time may be lessened by employ-
ing less water, or cooler or even cold water.

Drowsiness, if present, may be combated by
the subsequent use of strong coffee or tea, as

before. We have seen this plan succeed in

several cases.

—

Lesions. These, like the sym-
ptoms, vary. In some cases there are redness

and inflammation of the stomach and intes-

tines, and turgescence of the vessels of the

lungs and brain; in others, these appearances

are either slight or wholly wanting. Wherever
there has been much cerebral disturbance,

traces of congestion ai'e usually discernible.

Detec, Tests, Sfc. The identification of the

pure alkaloids is extremely simple ; but their

detection, when combined with organic and
colouring matters, is a task of considerable

difficulty. One or other of the following

plans may be adopted for this purpose :

—
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1. (Merck.) The matter under examination

ift digested, for several hours, with concentrated

acetic acid, added in sufficient quantity to pro-

duce a strongly acid reaction; the fluid portion

is then strained from the insoluble matter, and
the latter being washed with water acidulated

with acetic acid, the mixed liquors are gently

evaporated to dryness in a water bath; the

residuum of the evaporation is boiled first

with rectified spirit, and next with rectified

spirit acidulated with acetic acid.; the mi.\ed

liquors are again evaporated, the residuum
redissolved or diluted with distilled water, and
carbonate of soda or potassa added to feebly

alkaline reaction, and the whole, after evapo-

ration to the consistence of a syrup, set aside

to repose for 24 hours ; it is now again diluted

with water, filtered, and the insoluble portion

washed with cold distilled water, and digested

with concentrated acetic acid ; this last solu-

tion is diluted with distilled water, and de-

coloured with pure blood-charcoal (if it be
necessary) ; the fluid, either at once, or after

cautious evaporation, may then be tested for

the alkaloids, in the usual manner. The
charcoal previously used should also be tested

in the way described below. This method
answers admirably with all the NON-voiiATiLE
ALKALOIDS, and may be applied to the stomach
and viscera, and their contents, and to food,

&c., in cases of poisoning.

2. (Stas.) The suspected matter, in a finely

divided state, is digested, at 160° to 165° Pahr.,

with twice or thrice its weight of strong al-

cohol acidulated (according to the quantity)

with i dr. to 2 or 3 di-., or more, of pure
oxalic or tartaric acid. After a sufficient

time, and when the whole has become quite

cold, it is thrown on a filter, and the undis-

solved portion, after being squeezed dry, is

washed with strong alcohol. The mixed and
filtered alcoholic liquids are then evaporated
at a temperature not exceeding 95° Fahr., and,
if no insoluble matter separates, the evapora-
tion is continued nearly to dryness;' but if

fatty or other insoluble matter separates

during the process of concentration, the con-

centrated fluid is passed through a moistened
filter, and the filtrate evaporated nearly to

dryness, as before. The residuum is next
digested with absolute alcohol, in the cold, the
insoluble portion, after filtration, washed with
alcohol, and the mixed filtrates again evapo-
rated in the air, or in vacuo. The acid residue
is now dissolved in a little distilled water, and
bicarbonate of soda added as long as effer-

vescence ensues. To this mixture 4 or 5 times
its volume of ether is added, and after length-
ened agitation (the bottle or tube being held
in a cold wet cloth), the whole is allowed to

repose for a short time. A little of the super-

natant ether is now removed to a small glass

capsule or watch-glass, and allowed to evapo-
rate spontaneously.! When this leaves oily

1 The evaporation, according to Stas, should he con-
ducted under a bell-glass over sulphuric acid, with or

streaks upon the glass, which gradually collect

into a suiall drop, which emits, when gently

heated, a disagreeable, pungent, and stifling

odour, the presence of a liquid volatile
BASE or alkaloid is uiferred ; whilst a solid

residue or a turbid fluid with small solid par-

ticles floating in it, indicates a NON-volatile
aoLiD BASE."^ In either case the blue colour
of reddened litmus is permanently restored by
the residuum. If no residuum is left on
the capsule, some solution of pure soda or
(lotassa is added to the liquid, the whole well

agitated for several minutes, and the ether
(after repose) decanted ; an operation which is

repeated with fresh ether a second, third, and
even a fourth time. The base, or bases (if any
are present), will now be found in the mixed
ethereal solution, which is, therefore, tested as

before. The presence of an alkaloid being
detected, the mixed ethereal solutions are

allowed to evaporate spontaneously, care being
taken, if a volatile alkaloid be present, to neu-
tralise the liquid with an acid before the final

evaporation. The last residuum is then tested

for the particular alkaloid present, as before.*

This method, according to Stas, answers well

for all the alkaloids which are soluble in

ether; including

—

aconitia, ANILINE, ateopia,
BRUCIA, CODEIA, COLCHICINA, CONIA, DEL-
PHIA, EMETINA, HTOSCYAMINB, MORPHIA (?),

NICOTIA, PETININE, PICOLINE, SOLANINE,
STRYCHNIA, VERATRIA, &C. By mcaUS of it

Stas found nicotia in the heart-blood of a
poisoned dog. With such alkaloids as are,

however, only very sparingly soluble in ether

(as morphia for instance), the result must,
necessarily, be doubtful. To detect these, as

well as all the alkaloids which are insoluble

in ether, it is, therefore, necessary, as directed

by Otto, to add to the alkaline fluid left by
the decantation of the ether, sufficient solution

of soda to dissolve the morphia, &c. (if any
has separated), and alter the expulsion of the

last traces of the ether by a gentle heat, to

add a concentrated solution of hydrochlorate of

ammonia, and to allow the mixture to repose

tor some time in the open air. When mor-
phia is present, it separates under the form of

small crystals-"* Or the alkaline liquor may
be diluted with distilled water, and treated

with charcoal, and this with alcohol, in the

marnier noticed under method 4 (below).

4. (Graham and Hoffmann—slightly mo-
dified.) 2 or 3 oz. of purified animal charcoal

are digested in about i gal. of the (neutral

or only slightly acid) aqueous fluid under ex-

amination, with frequent agitation, for 10 to 12
hours, or longer. The liquid is then filtered,

and the charcoal left on the filter is washed
twice with cold distilled water. The charcoal

without rarefaction of the air; or in a tubular retort

through which a current of air is made to pass.
2 A merely disagreeable animal odour, without pun-

gency, is here disregarded.
3 'Bulletin de l'Acad6mie de Med. Belgique,' ix, 304 j

'Jahrb. f. prakt. Pharm,'xxiv, 313; &c.
* Otto's ' How to Detect Poisons.'
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is then boiled for i an hour with about i a

pint of rectified spirit of 80 or 90^; the ebul-

lition being conducted in a flask having a very

long tube, open at both ends, fitted au'-tight

thi'ough the cork, to prevent loss of the alcohol

by evaporation. The spirit, which now con-

tains the alkaloid (if any was present in the

original liquor), is next filtered whilst hot, and

the filtrate is submitted to distillation until

the whole of the alcohol is removed. A small

quantity (commonly a few drops) of solutions of

potassa is then added to the residual aqueous

liquor, followed by 1 to 2 fl. oz. of pure ether,

after which the whole is well agitated for

several minutes, and allowed to repose for a

short time. Lastly, the supernatant ether is

decanted, and allowed to evaporate sponta-

neously, when the residuum (if any) left in

the capsule may be tested by reagents, as

before.

This method was devised for the detection

of STEYCHNIA and NUS VOMICA, in malt-

liquors ; but it is equally applicable to the

detection of ANY alkaloid which is soluble

in ether. The charcoal test may also be

employed to detect alkaloids which are in-

soluble in ether ; but then the base must be

sought in the aqueous residuum obtained by
the evaporation of the alcohol.^

The presence of the alkaloids and their

salts, in clear solutions, may be thus deter-

mined:

—

1. (Fresenius).—1. The solution is rendered

very slightly alkaline with dilute solution of

potassa or soda, added drop by drop :

—

a. No precipitate is formed ; total ab-

sence of the alkaloids. (See 4, heloio.)

h. A precipitate is formed :—solution of

potassa or soda is added, drop by drop,

until the liquid exhibits a strong alkaline

reaction:

—

a. The precipitate redissolves ; ab-

sence of Brucia, Cinchonia, Narco-
tina, Quiua, Strychnia, and Vera-

tria ; probable presence of Morphia.

fi. Precipitate does not redissolve,

or not completely ; probable pre-

sence of one or more of the first six

of the above-named alkaloids :—the

fluid is filtered from the precipitate,

mixed with either bicarbonate of

soda or of potassa, gently boiled

nearly to dryness, and treated with
water. If it dissolves completely;

absence of morphia ; an insoluble

residue indicates Morphia.
2. The precipitate 1. 5. (i. is washed with

cold distilled water, dissolved in a slight excess

of dilute sulphuric acid, neutralised with a

saturated solution of bicarbonate of soda, and
allowed to repose a few hours :'

—

a. No precipitate ; absence of Cincho-
nia, Narcotina, and Quina :—the solution

1 ' Joum. of tbe Chem. Soc.,' v, 173.
2 Before setting tlie gla^s aside the liquor slioiild be

well mi.\ed, and the j;!ass stirrer vigorously rubbed against
the bides of the vissel.

is gently evaporated nearly to dryness,

and treated with cold water :—if it dis-

solves completely, pass on to 4 ; if there

is an insoluble residue, it may contain

Brucia, Strychnia, or Veratria. (See 3.)

i. A precipitate :—the filtered fluid is

treated as directed at 2 a.; the pre-

cipitate is washed with cold distilled water,

dissolved in a little hydrochloric acid, am-
monia is added in excess, and subsequently

a sufficient quantity of ether, agitation

being had recourse to :

—

a. The precipitate formed by the

ammoina redissolves completely in the
ether, and the clear fiuid separates

into two layers ; absence of Cin-

chonia J probable presence of Quina
or Narcotina.

/3. The precipitate produced by
the ammonia does not redissolve

in the ether, or not completely j pro-

bable presence of Cinchonia, and
perhaps also of Quina or Narcotina.

The filtered liquid may be tested for

these alkaloids as at a.

3. The insoluble residuum after the evapora-

tion of the solution 2. a., or of the filtrate

2. b., is now dried in a water bath, and di-

gested with absolute alcohol :

—

a. It dissolves completely; absence of

strychnia ; probtible presence of Brtjcia,

Quina (?), or Veratria :—^the alcoholic

solution is evaporated to dryness, and, if

quina has been already detected, the

residue is divided into two portions, one of

which is tested for Brucia, the other for

Veratria.

h. It does not dissolve, or not com-
pletely ; probable presence of Strych-
nia, and perhaps also of Brucia and Vera-

tria :—the filtered fluid is divided into

two portions, and tested separately as

at a.

4. The original liquid 1. a. may contain

Salicine, a proximate vegetable principle closely

allied to the alkaloids :—a portion is boiled

with hydrochloric acid for some time; the

formation of a precipitate shows the presence

of Salicin. (See 2, below.y

II. (Larocque and Thibierge.) Tercbloride of

gold is recommended, by these writers, as a

more decisive test for the alkaloids than the
' double chloride of gold and sodium ' com-
monly employed for this purpose. The fol-

lowing are the colours of the precipitates which
it produces with the aqueous solution of their

salts :

—

Brucia, milk-brown, passing into

coff'ee-brown, and lastly chocolate-brown:

—

cinchonia, sulphur yellow :—MORPHIA, yel-

low, then bluish, and lastly violet ; in this last

state the gold is reduced, and the precipitate

is insoluble in water, alcohol, the caustic

alkalies, and sulphuric, nitric, and hydrochloric

acid ; it forms with aqua regia a solution

5 For further information on this subject, see the

admirable 'System of Qual. Chem. Anal.,' by Dr. C. R.
l^reseiiius. Churchill.
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which is precipitated by protosulphate of iron :

—QUiNA, bnffcoloured :

—

steychnia, canary-

yellow :—VEEATEIA, pale greenish-yellow. All

these precipitates, with the exception men-
tioned, are very soluble in alcohol, insoluble in

ether, and only slightly soluble in water.

Those with morphia and brucia are sufficiently

marked to prevent these alkalies from being

mistaken for each other; and those with
brucia and strychnia are, in like mamier, easily

distinguishable.

111.—MrWanklyn discrimmates the different

alkaloids from the estimation of the ammonia
they evolve. His process is as follows :—

A

small flask with a lateral tube, and connected

with a Liebig's condenser, is charged with

about 25 c. c. of an alkaline solution of per-

manganate potash made by dissolving 200
grammes of caustic potash and 8 grammes of

crystallised permanganate of potash in 1 litre

of water. A mmute quantity of the alkaloid

carefully and accurately weighed is now intro-

duced, and the mixture slowly distilled. The
most satisfactory results are obtained by treating
from 1 to 5 milligrammes of the alkaloid m
this way, but quantities so small as to^'^ '^^ ^

milligram wiU in skilled hands give accurate

results. The ammonia is formed in the distillate

by Nesslerising it, as described under Watee
ANALYSIS. For all practical purposes the

poisonous alkaloids may be divided into four

classes

:

(a) Those which yield from 5 to 2 per cent.

of ammonia.

(6) Those which yield from 2 to 3 per cent.

of ammonia.
(c) Those which yield from 3 to 5 per cent.

of ammonia.

(d) Those which yield a larger quantity than

5 per cent., e. g.

I.

SoLAKiNE yields half its nitrogen as

Ammonia
IL

MoBPHiA yields half its nitrogen as

NH3
per cent.

0-98

Ammonia .... , 2-98

Codeine, ditto, ditto , 2-87

Papateeine, ditto, ditto . , 250
Vbeateia, ditto, ditto . 2-87

IlL
Ateopia yields all its nitrogen as

Ammonia .... . 5-73

Naecotine, ditto, ditto . , 411
Steychnia yields half its nitrogen as

Ammonia .... , 5-09

Beucine, ditto, ditto , 4-32

Aconite, ditto, ditto , 3-50

Coneine, ditto, ditto , 4-60

IV.

Nicotine yields half its nitrogen as

Ammonia .... . 10-49

IV. Dr Guy, as well as others, have made
researches, having for their object the deter-

mination of the exact temperature at which
the poisonous allialoids melt and sublime. A
very minute speck of the substance is placed

on a porcelain plate or copper disc, and a
square or oval of microscope-covering glass is

placed over it, supported by a thin ring of

glass or any other convenient substance.

Heat is then applied to the plate or copper,

and the temperature, as mdicated by a thermo-

meter at which the substance fuses or volati-

lises, is carefully noted.

Eiihr. Cent.

Canthabidine sublimes as a white vapour without change of form or colour . 212° 100°

Sublime. Melt.

moephine
Steychnine

Sublime, melt, and yield carbonaceous

residue.

Melt.

Falir. Cent.

340° 171°

430° 224°

Sublime.

Melt, change colour, sublime, and de

posit carbon.

Aconitine
Ateopinb .

Vebateine
Beucine .

Digitalin
PiCEOTOXIN
Solanine .

Selmi's method of extracting poisonous
alkaloids in forensic investigations. The
alcoholic extract of the viscera, acidified and
tiitered,is evaporated at 65° C.,the residue taken

up with water,filtered to separate fatty matters,

and decoloured by means of basic acetate of

lead, leaving the solution m contact with the

air for 24 hours. It is then filtered, the lead

precipitated by means of sulphui'etted hydro-

Cent.

60°

66°

93°

116°

154°
160°

215°

Fahr.

400°
280°
360°
400°
310°

320°

420°

Cent.

204°
138°

182°
204°

154°

160°
216°

Fahr.

140°

150°

200°
240°

310°

320°

L420°

the solution after

repeatedly extracted with ether,

solution is then saturated with dry carbonic

anhydride, which generally causes a precipitate

of minute drops adhering to the sides of the

vessel, and containing some of the alkaloids.

The ethereal solution is then poured into a

clean vessel, mixed with about half its volume

of water, and a current of carbonic anhydride

gen. and concentration

The ethereal
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jDassed for about twenty minutes, which may
cause the precipitation of other alkaloids not

precipitated by dry carbonic anhydride. Usually

the whole of the alkaloids present in the ether

are thrown down by these means, but if not,

the solution is dehydrated by agitation with

Barium oxide, and then a solution of tartaric

acid in ether added to the clear liquid, taking

great care not to employ excess of acid. This

throws down any alkaloid that may remain.

In order to extract any alkaloids that may
still remain in the viscera, they are mixed with

Barium hydrate and a little water, and then

agitated with purified amylic alcohol; the

alkaloids may subsequently be extracted from

the alcohol by agitation with very dilute

sulphuric acid.

A knowledge of the different solubilities of

the alkaloids will be found an important

auxiliary in their analysis. The following is

a summary of the relative solubility of the

most important of them. The figures denote

the number of parts of the liquid required for

their solution :

—

Absolute alcohol.— Strychnine insoluble

;

brucine soluble.

Amylic alcohol.—Solanine (1061) ; digitalin

sparingly soluble ; morphine (133) ; strychnine

(122) ; veratrine, brucine, atropine, aconitine,

and picrotoxin, freely soluble.

Benzol.—All the poisonous alkaloids, except

solanine, are soluble in benzol.

Chloroform.—Solanine (50,000) ; morphine

(6550) ; strychnine (8) ; the rest freely soluble.

^i'/*er.—Solanme (9000) ; morphine (7725)

;

strychnine (1400); aconitine (777); brucine

(440) ; veratrme (108) ; atropine, picrotoxin,'

and digitalin, very soluble.

Water {cold).— Strychnine (8333) ; veratrine

(7860); morphine (4166); aconitine (1783);
solanine (1750) ; brucine (900) ; atropine

(414) ; picrotoxin (150) ; digitalm very soluble.

The principal Alkaloids and their Salts, in

the state of powder, or with ' conia ' and
' nicotia,' in the state of an oily looking liquid,

may be thus distinguished :

—

1. a. The powder is treated with nitric

acid :—It is coloured red ; probable presence

of Brucia, Delphia, Morphia, or commercial

Strychnia. If the reddened acid becomes
violet on the addition of ' protochloride of tin,'

it is Betjcia ; if it becomes black and car-

bonaceous, it is Delphia. If the powder is

fusible without decomposition, and strongly

decomposes iodic acid, it is Morphia ; if it

is not fusible without decomposition, and
does not decompose iodic acid, it is Steych-
NIA.

h. If instead of a red, the powder
strikes a green colour with nitric acid, it is

SoLANiA ; if it is insoluble in ' ether,' and not

reddened by ' nitric acid,' it is Emetia ; if

1 Digitalin and picrotoxin, although not alkaloids, are

inserted m tlie above list, because tbey have a fjeneral

Biniilarity in cliemical properties to tlienii and for the

couveuituce ot the toxicoloi'ist.

soluble in ether, not reddened by * nitric acid,'

but melts and volatilises when heated, it is

Ateopia; if it is thus affected by ether or

nitric acid, but does not volatilise, it is Veea-
TEIA. (See 2, beloiv.)

2. a. The powder, or (with ' conia and nicotia')

concentrated liquor, is treated with a drop or

two of concentrated sulphuric acid :—A red

colour is produced
;

probable presence of

Brucia, Nicotina, Salicine, or Veratria. If the

reddened mixture has at first a roseate hue,

turning deep red on the addition of nitric

acid, it is Betjcia ; if the original substance

moistened with solution of potassa evolves the
odour of tobacco, it contains Nicotine ; if the
red colour produced by the acid is permanent
and of an intense blood-hue, and the powder
agglutinates into lumps like resin, it is Sa-
LiciN ; if the colour is at first yellowish,

changing to blood-red, and ultimately to crim-

son and violet, it is Veeateia.
b. If instead of the substance being * red-

dened ' by strong sulphuric acid, no particular

action ensues in the cold, it contains either

Conia or Strychnia; if a small fragment of

bichromate of potassa being now dropped in,

produces a rich violet colour, it is Steychnia ;

if the original matter on being heated, or

treated with solution of potassa, evolves

a penetrating, disagreeable odour, somewhat
analogous to that from 'hemlock,' or to a
mixture of those from tobacco and mice, it is

Conia.
" Reactions with ceroso-ceric oxide. This

oxide exhibits characteristic colours with several

alkaloids, especially with stetchnine. When
strong sulphuric acid is poured upon strychnine,

and then a small quantity of ceroso-ceric oxide

added, a fine blue colour is produced, similar

to that which strychnine exhibits with potas-

sium bichromate, but much more permanent.
The blue colour gradually changes to cherry-

red, and then remains unaltered for several

days. This reaction is capable of detecting

one part of strychnine in a million parts of

liquid. Beucine similarly treated acquires

an orange-colour, gradually changing to

yellow ; moephine, olive-brown, finally brown

;

NAECOTINE, brown cherry red, finally wine-red

;

codeine, olive-green, finally brown ; quinine,
pale-yellow ; cinchonine and tbeine remain
colourless ; VEEATEiNE becomes reddish-brown;

atropine, dingy yellowish-brown; solanine,

yellow at first, finally brownish ; emetine,
brown ; colchicine, first green, then dirty

brown ; ANILINE, after a long time, acquires a
blue colour extending from the edges inwards

;

CONINE becomes light-yellow. Pipeeine co-

lours the sulphuric acid blood-red, and is turned

dark-bi'own, almost black by the cerium oxide"

(Sonnenschein).
" Reactions with picric acid. This acid is

a very good precipitant for alkaloids, affording

a very delicate test for many of them, and may
perhaps also serve for separating them one
from another. The precipitation takes place
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even in solutions containing a large excess of

sulphuric acid, and is sometimes complete.

Precipitated are, BRUCiNfC, strycunine,
TERATEINE, QUINIDINE, CINCUONXNE, and most
of the opium alkaloids ; not precipitated,

MORPHINE, ATROPINE (English), PSEUDO-
MORPHINE, CAFFEINE, and all glucosides

"

(Hager).

The presence of one or more of the alkaloids

being shown by any oF the preceding methods,
a portion of the original clear solution or

powder, or of the precipitates or filtrates above
referred to, must be treated with their cha-

racteristic tests, as given under the individual

notices of these articles, so as to set at rest

all doubt as to their identity. No single

test must ever be relied on as a positive

proof. The presence of Brucia, Morphia and
Strychnia may be determined in substances

which after being mixed with the salts of

these alkaloids have undergone the acetous,

vinous, or putrefactive fer mentation, as shown
by Orfila, MM. Larocque and Thlbierge, and
many other eminent chemists and toxicologists,

and confirmed, in numerous cases, by our own
experiments. Opium and morphia may thus be

readily detected in beer, wine, soup, and milk.

A paper by Professor DBAaENDORF in the
' American Chemist ' for April, 1876, may be

consulted with advantage.

Concluding Remarks. It is a singular fact

that none of the organic bases found in plants

have yet been formed artificially, although
several analogous substances have been thus

produced. Closely allied to the alkaloids there

also exists an extensive series of neutral proxi-

mate principles, which differ from those sub-

stances chiefly in the absence of basic properties,

and in most of them bemg destitute of nitrogen.

They are usually bitter, and, like the alkaloids,

generally represent the active properties of the

plants in which they are found ; whilst some
of them possess considerable medicinal energy.

Of this kind are asparagin, elaterin, gentianin,

picrotoxin, salicin, &c. These two classes of

bodies, though actually distmct, are fre-

quently confounded. See Alkali, Or&anic
Bases, Poisons, Proximate Principles,
Vegetables, Nomenclature, &e; also the

individual alkaloids under their respective

ALKALOIDS OP ACONITE. The natm-e of

the active principle of aconite root does not

appear to have been satisfactorily determined.

Messrs Groves, Wright, and Williams contend
that the Aconitum napellus yields an active

crystalline alkaloid, which they distinguish as

Aconitine, and to which they assign the for-

mula C33H43NO12; they add that additionally

the root contains more or less of another active

alkaloid, which they term Pseudaconitine,
and which is represented by the formula
CggHjgNO]] J tlicy also assert that the extract

of the roots contains varying quantities of

certain decomposition products resulting from
the saponification of the above bases by the

VOL. I. i

acids, which are produced by the breaking up
of part of the aconitme. The name of these

decomposition products is Aconine and Pseud-
aconine. Of Aconitum ferox they report that

it yields a comparatively large quantity of

Pseudaconitine and a small quantity of Aconi-

tine. They further afBrm that the so-called

aconitine of commei'ce is a mixture of true

aconitine and pseudaconitine with variable

quantities of their alteration products, acomne
and pseudaconine, and of certain amorphous
umiamed alkaloids.

Messrs Paul and Kingzett contest the accu-
racy of these deductions, and dispute the cor-

rectness of the formula given to aconitine.

Dr Paul doubts whether the alkaloid to which
the active properties of the root are ascribed

has ever yet been obtained in an isolated con-

dition. He thinks it probable that the sub-

stance obtained from aconite root was to a
great extent a salt of an acid, like aconitic

acid. For further information the reader is

referred to the ' Pharmaceutical Year Book

'

for 1873, 1874, 1875, 1876, and 1877.
AL'KANET. Syn. Anchu'sa, L. ; Oeca-

nette, Fr. ; Orkanet, Ger. ; Or'chanex*,
Dyer's al'eanet, D. bh'gloss*. The anchu'sa
tincto''ria (Willd. ; litliosper'mum tincto"rium

—Linn.), a deciduous herbaceous plant, with
a perennial, dark blood-red root. Hah. Asia
Minor, Greece, Hungary, &c. It is also largely

cultivated m the neighbourhood of Montpellier
The dried root (alkanet root ; radix an-
CHUSiE, R. A. tinctorije) is chiefly importe I

from the Levant. It contains a beautiful

blood-red colour, which it freely gives out to

oils, fats, wax, spirits, essences, and similar

substances, by simply infusing it in them, and
is consequently much employed to colour these

articles. Wax tinged with it, and applied on
warm marble, stains it of a rich flesh-colour,

which sinks deep into the stone, and possesses

considerable durability. Its spirituous tincture

also imj^arts a deep red to marble.

Prop., Sfc. The coloiuang matter of alkanet

was regarded by Pelletier as a fatty acid

(anchusic acid ; but it has since been shown
to be a species of resin (anchusine, pseudo-
ALKANNiNE, p.-alkanium). According to

Dr John, good alkanet root contains 5| per

cent, of this substance. Anchusine melts at
140° Fahr. ; is scarcely soluble in water, to

which it only imparts a dirty red colour, but
is very soluble in alcohol, oils, and acetic acid.

Alkalies turn it blue. It is found wholly in

the root-bark. In selecting this article, the

smaller roots should therefore be chosen, as

they possess more bark than the larger ones,

m proportion to their weight. Exposure to

ammoniacal fumes, or even handling it much
with the fingers, changes its red to a crimson
or purplish hue.

Uses, i^c. It is much employed by druggists

and perfumers to colour oils, lip-salves, plasters,

pomatums, &c. ; by varnish-makers, to tinge

their varnishes and lacquers; by statuaries,

7



98 ALLANTOIC ACID—ALLOY

to stain marble ; by dairy-farmers, to colour

cheese; by wine-merchants and bottlers (in the

form of thicture), to staia beforehand the corks

of their port- wine bottles, in order to imitate

the effects of age, and as colouring and
flavouring for factitious port wine ; and by
dyers, and others. A species of crimson rouge

was formerly prepared from it (hence its

name).
ALIAUTO'IC ACID. See Aiiantoin.
ALLANTOm. CgH606N4. Syn. Al-

lANTO'lC ACID*, AMNIOT'iC A.f Am'NIO
A.f; Ailantoi'na, L. A substance discovered

by Vauquelin and Euniva in what they im-

agined to be the liquor amnii of the cow, and
hence named by them amniotic acid. It was
afterwards shown by Dzondi and Lassaigne to

exist in the fluid of the allantoi's, and not of

the amnios. It has since been produced arti-

ficially by Wohler and Liebig.

Prep. 1. The allantoic fluid of the foetal calf

is evaporated to l-4th or l-5th of its volume,

and then set aside for some time. The crystals

thus obtained are purified by re- solution,

digestion with animal charcoal, and re-crystal-

lisation.

2. (Wohler and Liebig.) Uric acid, 1 part

;

is dissolved in water, 20 parts; and freshly

precipitated and weU-washed binoxide of lead

is added to the solution until the colour ceases

to change ; the liquid is next filtered while

hot, evaporated until a pellicle forms on the

surface, and then set aside to crystallise ; the

crystals being purified as before.

Prop., Sfc. Small, but very brilliant pris-

matic, transparent, colourless crystals ; taste-

less; neutral; soluble in 160 parts of cold

water, and in much less at 212°; nitric acid

converts it into ailantueic acid ; oil of

vitriol resolves it into ammonia, carbonic acid,

and carbonic oxide ; hot concentrated solutions

of the caustic alkalies change it into ammonia
and oxalic acid.

AILANTOX'ICUM. [L.] Syn. Alian-
TOX'iCTJM, L. (prim., Gr.). The poison de-

veloped, during puti'efaction, in sausages made
of blood, liver, &c. " It often proves speedily

fatal." (Kraus.)

ALLGEMEINE FLUSSTINCTUR (Sulzber-

ger, Salzungen). For the relief of a number
of diseases, among which are cholera and sea

sickness. Aloes, 1 part; spirit of wine, 2
parts. (Spau.)

AILIA'CEOUS (-sh'us). Syn. Aiiia'ceus,
L. ; Alhace, Ailiace, Fr. ; Knoblatjch-
ABTiG, &c., Ger. Garlick-like ; an epithet

applied to substances havuig the odour or

properties of garlic or onions.

Alliaceous Plants. Chives, garlic, leeks,

onions, rocambole, shallots, &c.

ALLIGA'TION. Syn. Ailiga'tio, L. In
commercial arithmetic, a rule for ascertaining
the price or value of mixtures, and for deter-
mining the proportions of the ingredients that
must be taken to produce mixtures of any
given price, value, or strength. The fii-st is

called AiiiGATiON me'dial ; the second, alli-

Q-ATION alteen'ate. Its principles and
applications are explained under Mixtures
(Arithmetic of).

ALLOP'ATHY. Syn. Aliopa'thia, L. (from
aWoQ, other, different, and na^og, affection or

disease, Gr.) ; Allopathib, Fr. In medicine,

the method of curmg disease by the use of

remedies which tend to produce a condition of

the system, either differing from, opposed to,

or incompatible with the condition believed to

be essential to the disease it is sought to cure.

It is commonly employed to distinguish the
ordinary system of medical practice from
homceopathy (which see). Hence (an) ailop'-
ATHiST, and the corresponduig adjective ailo-
path'ic (allopath'icus, L.).

ALLOT'EOPY. Syn. Aliot'eopism ; Al-
lOTEo'piA, Ailoteopis'mus, L. Literally, a
difference in character ; another form of the

same substance. In chemistry, a term invented,

by Berzelius, to express the state or condition,

or the change of character, assumed by certain

substances at different temperatures, or under
different treatment, whilst their nature and
composition continue the same. It more par-

ticularly relates to colour, hardness, solubility,

texture, &c. Boron, carbon, silicon, iron, sul-

phur, and phosphorus, afford strikiug examples
of the changes here refi'rred to.

ALLOX'AWTIN. CSH4N4O7 . SHgO. A crys-

tallisable substance, first obtained by Dr Prout
from uric acid.

Frey. 1. Uric acid, 1 part ; is boiled in water,

32 parts ; dilute nitric acid being added until

solution is complete ; the resulting liquid is

evaporated to frds its volume, and then set

aside for 10 or 12 hours ; the crystals, which
are deposited, are purified by re-solution and
crystallisation.

2. Sulphuretted hydrogen gas is passed, in

a full stream, through a moderately strong
aqueous solution of alloxan, in the cold. The
alloxantin, which is deposited as a crystalline

mass, is purified by draining, cautious washmg
with cold water, re-solution in boiling water,

and re-crystallisation. The impure mother-
liquor from which crystals of alloxan have
separated, if diluted with water, may be used
for this purpose.

Prop., Sfc. Crystals, small colourless, trans-

parent, four-sided, oblique rhombic prisms;

scarcely soluble in cold water ; solution reddens
litmus ; with baryta water it gives a charac-

teristic violet-coloured precipitate, which dis-

appears on heating; and with nitrate of

silver a black precipitate of that metal ; the
crystals are reddened by ammoniacal vapours.
ALLOY'. Syn. Alliaqe, Fr.; Legieung,

Veemischung duech schmelzen, Ger. In
coinage, a compound of the precious metals
with another, or others, of less value ; also the
least valuable metal, or metals, in such com-
pounds. In chemistry and metallurgy, com-
binations of the metals with each other usually

obtained by fusion. When mercury is one of
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the component metals, the compotind is termed
an AMALGAM.

Prep., Sfc. No general rules can be given

for this purpose. Alloys of metals differing

greatly in fusibility, are commonly made by
adding the more fusible one, either in the

melted state, or in small portions at a time, to

the other melted, or heated to the lowest pos-

sible temperature at which a perfect union
will take place between them. The mixture

is usually affected under a flux, or some mate-

rial that will promote liquefaction, and prevent

volatilisation and unnecessary exposure to the

air. Thus, in melting lead and tin together,

for solder, resin or tallow is thrown upon
the surface ; in tinning copper, the surface

is rubbed with sal ammoniac ; and in com-
bining some metals, powdered charcoal is used

for the same purpose. Quicksilver combines
with many metals in the cold, forming AMAL-
GAMS.

Comp. The following Table exhibits the

composition of the more important compounds
of this class :

—

Table of the principal Alloijs}

Names. Combining metals.

See German silver.

Mercury and other metals.

Copper and zinc.

Copper and tin.

Copper and zinc.

Tin with antimony, copper, and bismuth.
Tin and copper.

Copper and aluminium.
Tin and copper.

Copper and zinc.

Bismuth, lead, and tin.

Copper, nickel, and zinc, with, sometimes, a
little u'on and tin.

Gold with copper.

Gold with copper and silver.

See Cannon-metal.
Copper and zinc.

yy »
Tin and lead.

Tin with antimony, bismuth, and copper.

Copper and lead, with, sometimes, a little

zinc.

Tin with antimony, bismuth, and copper.

Lead with a little arsenic.

Silver and copper.

Tin and lead.

Tin and copper, and arsenic.

Lead, antimony, and bismuth.
Copper and zinc.

See Britannia metal.

Lead and antimony.
ac) Copper and arsenic.

Albata
Amalgams
Bath-metal.
Bell-metal .

Beass .

Britannia metal
Bronze
Bronze aluminium
Cannon-metal
Dutch gold
Fusible metal .

German silver .

Gold (standard) .

„ {old standard)
Gun-metal .

Mosaic gold
Or-molu
Pewter {common)

(best) .

Pot-metal, Cock-metal

Queen's metal .

Shot-metal.
Silver {standard)

Solder
Speculum-metal
Stereotype-metal
Tombac, Red Tombac
TUTANIA
Type-metal . . _

White copper {PacJcfong; Whifetomb

Prop., 8fc. Alloys generally possess charac-

teristics unshared by their component metals.

Thus, copper and zinc form brass, which has

a different density, hardness, and colour to

either of its constituents. Whether the metals

tend to unite in atomic proportions, or in

any definite ratio, is still undetermined. The
evidence afforded by the natural alloys of gold

and silver, and by the phenomena accompany-
ing the cooling of several alloys from the state

of fusion, goes far to prove that such is the

case. (Rudberg.) The subject is, however, one

of considerable difficulty, as metals and metallic

compounds are generally soluble in each other,

and unite by simple fusion and contact. That
they do not combine indifferently with each

other, but exercise a species of elective affinity

not dissimilar to other bodies, is clearly shown

by the homogeneity and superior quality of

many alloys in which the constituent metals

are in atomic proportion. The variation of the

specific gravity and melting-points of alloys

from the mean of those of their component
metals, also affords strong evidence of a
chemical change having taken place. Thus,

alloys generally melt at lower temperatures

than those required for their separate metals.

They also usually possess more tenacity and
hardness than the mean of their constituents.

Matthiessen found that when weights are

suspended to spirals of hard-drawn wire made
of copper, silver, gold, or platinum, they become
nearly straightened when stretched by a mode-
rate weight; but wires of equal dimensions

1 For the proportions of tlie componeut metals, refer to

the alloys uuder tlieir respective heads.
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composed of copper-tin (12^ of tin), silver-

platinum (36| of platinum), and gold-copper

(84^ of copper), scarcely undergo any perma-

nent change in form when subjected to tension

by the same weight.

The same chemist gives the following ap-

proximative results upon the tenacity of certain

metals and wires hard drawn through the same
gauge (No. 23) : lbs.

Copper, breaking strain for double wire 25—30
Tin „ „ „ mider 7
Lead „ „ „ „ V
Tin-lead (20J lead) „ „ about 7
Tin-copper (12-^ copper) „ „ 7
Copper-tm {12% tin) „ „ 80—90
Gold „ „ „ 20—25
Gold-copper (8-4^ copper) „ 70—75
Silver „ „ „ 45—50
Platinum „ „ „ 45—50
Silver-platinum (30§ platinum) 75—80
On the other hand, their malleabihty, duc-

tihty, and power of resisting oxygen is gene-

rally dimmished. The alloy formed of two
brittle metals is always brittle ; that of a

brittle and a ductile metal, generally so j and
even two ductile metals sometimes unite to

form a brittle compound. The alloys formed
of metals having different fusing- points are

usually malleable whilst cold, and brittle

whilst hot. The action of the air on alloys is

generally less than on then* simple metals,

unless the former are heated. A mixture of 1

part of tin and 8 parts of lead is scarcely acted

on at common temperatures; but at a red heat

it readily takes fire, and continues to burn for

some time like a piece of bad turf. In like

manner, a mixture of tin and zinc, when
strongly heated, decomposes both moist air

and steam with almost fearful rapidity.

The specific gravity of alloys is never the

arithmetical mean of that of their constituents,

as commonly taught; and in many cases

considerable condensation or expansion occurs.

When there is a strong afiinity between two
metals, the density of their aUoy is generally

greater than the calculated mean; and vice

versa, as may be seen in the following

Table :—

Alloys hewing a density-

Greater than the mean of their constituents ;

—

Copper and bismuth,

„ palladium,

„ tin,

„ zinc,

Gold and antimony,

„ bismuth,

„ cobalt,

„ tin,

„ zinc.

Lead and antimony.
Palladium and bismuth.
Platinum and molybdenum.
Silver and antimony,

„ bismuth,

,, lead,

„ tin,

„ zinc.

" Every alloy," says Dr Ure, " is, in reference

to the arts and manufactures, a new metal, on
account of its chemical and physical properties.

A vast field here remains to be explored. Not
above sixty alloys have been studied by chem-
ists, out of many hundreds which may be made,
and of these very few have yet been practically

employed. Very slight modifications often

constitute very valuable improvements upon
metallic bodies." See Analysis, Assaying,
Beass, Bkonze, ELECTEOTypE, Geeman Sil-

TEE, Gold, Metals, Specific Geatitt, &c.

ALL'SPICE. See Pimento.
ALLU"VIAL. (-I'oov'-yal). Syn. Allu"-

vious* ; Allu"vius, L. ; d'Alluvion, Fr.

In geology, applied to partial deposits of mud,
sand, gravel, &c., left by rivers and floods

upon land not permanently submerged beneath
water; in agriculture, applied to soils so

formed or deposited.

ALLU"VIUM. [L., Erg.] Si/n. ALLUVION,
Pr. ; Anflossung, Anschwemmung, Ger.

Less than the mean of their constituents ;—
Gold and copper,

„ iridium,

„ iron,

„ lead,

„ nickel,

„ silver,

Iron and antimony,

„ bismuth,

„ lead,

Nickel and arsenic,

Silver and copper.

Tin and antimony,

„ lead,

„ palladium,

Zinc and antimony.

In geol. and agr., alluvial deposit or soil. See
Soils, &c.

AL'LYL (-111). C3H5. In chemistry, the
radical of the essential oils containing sulphur,

as those of assafoetida, garlic, horseradish,

mustard, onions, &c., which are either sul-

phides or sulphocyanides of allyl. Its pro-

bable existence was first shown by Captain
Reynolds, who succeeded in producing several

of its derivatives. It has since been obtained,

in a separate state, by the action of sodium
upon iodide of allyl. It is an oily substance

M'ith a high boiling point.

Allyl, Sulphide of, (C3Hj)2S ; obtained (arti-

ficially) by acting on sulphocyanide of allyl

with sulphide of potassium. See Oil oe
Gaeligk.

Allyl, Sulphocy'anide of, C3H5CNS; obtained

by submitting iodide of allyl to the action of

sulphocyanide of potassium ; or by gently

heating a mixed alcoholic solution of sulphide

of allyl and bichloride of mercury, with sul-



ALMOND—ALMONDS 101

pliocyanide of potassium. See OlL OP Mus-
tard (Volatile).
AL'MOND (ali'-muud). Syn. Amtg'dala

(also -US, -UM*), L. ; Amande, Fi". ; Mandel,
Ger., Dut., Dan., Swed. The ' almond-tree

'

{amyg'dalua commw'nis— Linn.; Ph. L., E.,

and D. ; Amandier— Pr.), a tree of the nat.

ord. RosacesG, indigenous to Persia, Syria, and
the north of Africa ; but also extensively cul-

tivated in southern Europe. The almoud-tree
is about the size of the peach-tree, which it

much resembles in appearance. It is incapable
of ripening its fruit in this country, and is,

therefore, only grown here for the sake of its

beautiful vernal flowers. There are several

varieties, of which the most important are the

sweet and the bitter, so named from the flavour

of the seed or kernel. These, for the most
part, resemble each other in appearance. De
Candolle (' Prodromus,' ii, 530) gives five

varieties of this species :—A. ama"ea {hitter-

almond) ; A. DUL'cis (sweet-a.) ; A. feagilis
{tender-shelled a.) ; A. MACEOCAB'pa {large-

fruited a., pista'ckio a., sultana a.) ; A. PEE-
SlCo'iDES {peacli a.).

Almond, Per'sian. The peach.
A L'M N D S. Syn. AMY&'DALffi, L.

;

Amandes, Fr. ; Mandeln, Ger. The seed
or kernels of the almond-tree. They are
met with in commerce both in the shell

(amyg'dal^ cum putam'ine, -in-e, L.), and
shelled amygdala, L.). In the retail shops,

most commonly in the latter form. Those
rancid, broken, or worm-eaten should be re-

jected.

Almonds, Bitt'er. Syn. Amyg'dal^ ama"e.s;,

L. ; Amygdala amaea, Ph. E. ; Amandes
Ameees, Fr. ; Bitteee mandeln, Ger. A
variety imported from Mogadore, chiefly cha-

racterised by possessing the bitter flavour,

and when rubbed with water, the odour of

peach-kernels. They are also smaller and
thicker than the sweet almond.

Uses, S^c. Bitter almonds are used to re-

lieve the flavour of sweet almonds, to clear

muddy water, and to flavour confectionery,

liqueurs, &c. By pressure, they yield their

bland oil (oil OF almonds ; o'leum amyg'-
daLjE, L.) ; the resulting cake (bittee-a.
CAKE ; PLACEN'tA A. AMAEiE, L.) is distilled

for the volatile oil (essential oil of a. ;

O. A. A., L.), and is afterwards again pressed
into cakes (a.-CAKe), and used to fatten pigs,

and for other purposes. Bitter almonds are
now seldom employed in medicines, although
it is said that they have cured 'intermittents'

when bark had failed (Bergius), and that their

emulsion has been found useful in pulmonary
and dyspeptic affections, hooping-cough, and
asthma; and externally as a lotion in acne.

(Thomson.) In large quantities they are

poisonous, ajd even in the smallest quantities

have been known to produce nettle-rash

{urticaria) and other unpleasant symptoms.
They have long been in repute as an antidote

to intoxication. The ancient bacchanals chewed

them at their orgies, to lessen the effects of
wine, and to enable them to take it in larger
quantities with impunity.
Almonds, Blanched' (bliincht'-). Syn. Amyg'-

DAL-E DECOETtCA'TiE, L. Almouds from which
the husk or seed-coat has been removed. This
is effected by soaking them for a short time
in warm water, until the skin can be easily

removed by pressure between the thumb and
forefinger. They are then peeled, rinsed in
cold water, drained, and dried. When intended
for the table, the List is effected by wiping
them with a soft towel ; but when they are
intended to be powdered, or kept, they are
dried by a very geutle heat in a stove, or in
the sun.

Almonds, Burnt'. Syn. Roasted almonds ;

Almond coffee. Used to colour and flavour

liqueurs and confectionery ; and formerly, as

a substitute for coffee.

Almonds, Guia'ua. (gAe-a^'-na) ; g hard).

Brazil-nuts.

Al'monds, In'dian. The fruit of terminalia
catappa (Linn.). They are oleaginou'^, and
nutritious; and are used as a substitute for

almonds.
Almonds, Ja'va (ja//-). The nuts or kernels

of canarium commune (Linn.). They are

eaten, made into bread, and pressed for their

oil.

Almonds, Sweet'. Syn. Almonds ; Amyg'-
DAL^, L. ; A. dulces. Ph. D. ; Amygdala,
A. Joedan'ica, Ph. L. ; A. Dulcis, Ph. E.,

& Ph. L. 1836; Amandes, Amandes douces,
Fr.; SiJssE MANDELN, Ger. These are tlie

well-known dessert or table fruit of the name,
and are the kind always referred to when
' almonds' (simply) are spoken of or ordered.

Conim. var.—1. Joe'dan Almonds, which
are the finest, and are imported from Malaga.
Of these there are two kinds ; the one, above
an inch in length, flat, and with a clear brown
cuticle, sweet, mncibiginous, and rather tough;
the other, more plump, and pointed at one
end, brittle, but equally sweet with the

former.—2. Valen'tia a. (which come next

in quality) are about fths of an inch broad,

not quite an inch long, round at one end, and
obtusely pointed at the other, flat, of a dingy
brown colour, with a dusty cuticle.—3. Bae'-

BAEY and Ital'ian a., which resemble the

latter, but are generally smaller and less

flattened.—4. A variety, of medium quality,

imported in baskets from Spain.

Uses, Sfc. Sweet almonds are nutritive,

emollient, and demulcent ; but frequently dis-

agree with weak stom:ichs. The husk is apt

to occasion indigestion and nausea. Owing to

a peculiar idiosyncrasy of some habits, dyspep-

sia, diarrhoea, (Edematous swelling of the face,

and urticaria {nettle-rash), sometimes, thou'J-h

seldom, follow the use of unblanched almonds.

Blanched almonds do not produce these incon-

veniences, and, therefore, should be preferred

for the table. In medicine, almonds are era-

ployed chiefly under the form of emulsion, con-
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fection, &c., and to suspend oily substances in

water. Their uses for dietetical purposes are

well known. Preparations of them are also

employed as cosmetics. The cake left after

expressing the oil (almond-cake) is used for

washing the skin, which it is said to render

beautifully soft and clear. See Almond Paste,

&c.

AL'NIGHTf (awl'-). A cake of wax with a

wick in the midst. The forerunner of, and a
rude form of the modern dumpy night-lights

called moetaes.
AL'OE (al'-o). Syn. Al'oe (-o-e), L., Pr. (or

aloes), Ger., Ital., Sp., Belg., Dan., Dut., Swed.
The aloe-tree. In botany, a genus of plants of

the nat. ord. Liliaceas (DC). The species, of

which there are several, are succulent plants or

small trees with endogenous stems, and stiff,

fleshy, hard, pointed leaves, abounding in a

purgative principle (aloes), which is obtained
from them by either evaporating the expressed

juice or the decoction. They are all natives of

warm climates, and most ofthem are indigenous

to southern Africa.

Kist. TD'^tTTK, aehleem (aloe-trees), were

known to the sacred historians ; and both the

plant and the inspissated juice are described

by Dioscorides^ and Pliny.^

Uses, 8fc. In Africa, the leaves of the
Guinea aloe are made into ropes, fishing-lines,

bow-strings, stockings, hammocks, &c. The
leaves of another species are used to catch and
hold rain-water. The expressed juice and de-

coction are also used by the natives as a distaff.

(Vide infra.) Comparative trials, made in

Paris, of the strength of cordage and cables

formed of hemp, and of the aloe from Algiers,

are said to have shown the great superiority of

the latter. Fabroni obtained a fine violet

colour from the recent juice of the aloe,

which has been proposed as a dye for silk.^

American Aloe. The agave Americana
(Linn.) is a plant uncomiected with the pre-

ceding, and belonging to the nat. ord. Brome-
liacese. It is found in all parts of tropical

America, and is largely cultivated on the shores

of the Mediterranean ; and less frequently, as

an exotic plant in this country. It grows to

the height of about 20 feet, and takes many
years to produce its gigantic and magnificent
pyramid of flowers ; shortly after which it

perishes, exhausted, as it were, by its efforts in

bestowing its rare beauty on the floral world.

The vulgar belief is that it blossoms only once

in a century ; but, as stated by the late Mr
Loudon, it flowers sooner or later according to

the culture bestowed on it. Its sap yields a

kind of honey (agave honey), and by fermen-

tation an intoxicating liquor (pulque) ; de-

siccated juice, mixed with wood ashes, is used

as soap, and lathers either with sea or fresh

water ; leaf-fibre, used as hemp to make thread
and twine.

1 Lib. iii, c. XXV.
2 ' Hist. Nat.,' lib. xxvii, c. v.

* 'Aunales de Cliimie,' xxv, 305.

AL'OE-E,ESIN. Syn. Resi'na Al'oeS, L.
The resinous matter deposited by a decoction
of aloes as it cools.

Prep. (Ph. L. 1746.) Boil aloes, 1 part, in

water, 8 parts, and allow the decoction, strained

whilst hot, to repose until the next day ; then
wash the deposited eesin, and dry it by a
gentle heat. It is probably a mixture of aloine

and oxidised extractive.

AL'OES (-5ze). Syn. Bitt'eb AloesJ j Ai'oi
(-o-e), L. ; Aloes, Sue d'Aloes, Fr.j Aloe,
Glausinde Aloe, Ger.* The inspissated juice

or extract of several species of aloe.

Com])., Prep., S(c, Aloes is a complex re-

sinous substance containing a body called

aloin, which is its active or purgative principle.

It is completely soluble in boiling water, and
in alcohol or rectified spirit. The decoction

deposits an impure resin or resiuoid on
cooling.

Phys. eff., Uses, Sfc. Aloes is a warm stimu-
lating purgative, in doses of 3 to 10 gr. ; whilst

even 1 or 2 gr. seldom fail to produce one
motion without pain or inconvenience. It is

considered highly serviceable in hypochondri-
acal, hysterical, and dyspeptic affections, par-

ticularly in phlegmatic habits, and in cases

arising from deficiency of bile. As an emmena-
gogue, and a vermifuge, few medicines are

more valuable. It acts on the large intestines,

and principally on the rectum ; and, there-

fore, should be administered with caution, or

only in small doses, where there is a tendency
to prolapsus or piles, and in cases where uterine

stimulants (as in pregnancy, &c.) would be
improper. " It is remarkable with regard to it,

that it operates almost to as good a purpose in

a small as in a large dose ; and one or two
grains will produce one considerable dejection,

and twenty grains will do no more, except it be

that in the last dose (case) the operation will

be attended with griping, &c. It is one of the

best cures for habitual costiveness." (Cullen.)

Many of the effects complained of arise from
its slow solubility in the primsB vise, and may
be obviated by administering it in a liquid

form, or in a solid form combined with soap,

which renders it freely soluble in the juices of

the stomach.
Aloes is more frequentlytaken than, perhaps,

any known purgative. It enters into the com-
position of a majority of the aperient medicines

prescribed by the faculty, and forms the prin-

cipal ingredient of nearly all the advertised

purgative, antibilious, and universal pills of

the nostrum-mongers. The fact of aloetic pills

not acting until about 8 to 10 hours after being
swallowed—so that if taken on retiring to rest

at night they do not generally disturb the

patient before the usual time of rising in the

morning—has contributed more than anything

else to make such remedies popular with parties

whose habits or business avocations would be
otherwise interfered with.

Aloes is also extensively used in veterinary

Also see Alok (above).
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practice. It is the moat valuable and reliable

purgative for the horse of the whole materia
medica ; but is less to be depended on for

cattle, sheep, and hogs. Barbadoes aloes is the

best for this purpose. Cape aloes are, how-
ever, often employed, when l-4th more must
be given.

—

Dose (of the former), for a horse,
4 to 8 dr.ji—CATTLE, 3 to 6 dr. (followed by
a purging drench) ;—HOGS, 5 to 15 gr. j

—

SHEEP, 15 to 30 gr. ;2—DOGS (small ones), 10
to 30 gr., (middle-sized) 20 to 44<, or even 60
gr., (large) f to 1 dr., or even 2 dr.

Aloes is also used in dyeing; and as a co-

louring matter in stains, lacquers, and var-
nishes. Aloes, and several of its preparations

are likewise extensively employed to adulterate

porter.

Var. These, arranged in the order of their

reputed medicinalvalue.are—Socotrine, Hepa-
tic, Barbadoes, Cape, &c. ; and alphabetically,

as given below :

—

Aloes, Barba'does. Syn. Aloes in Gotteds ;

Al'oe Baeb4den'sis, L., Ph. L. & E. Im-
ported from Barbadoes and Jamaica, usually in

gourds J sometimes in boxes. The best is the

inspissated juice of the cut leaf of aloe vulga"-

ris ; an inferior quality is prepared from the

decoction.— Char., <^c. Opaque, lustreless, of

a liver colour, a little tending to black, with a

bitter nauseous taste, and a very disagreeable

odour, especially when breathed on; powder
a dull olive-yellow. It is the ' hepatic' aloes

of most continental writers, and said to be the

'AKoi] of Dioscorides. It is more active than
the other varieties of aloes ; but is also more
apt to occasion haemorrhoids, and to gi'ipe,

than any of them.
Aloes, Cab'alline (-line.) St/n. Fcet'id aloes,

Hoese a. ; ALoii caballi'na, A. Guinien'sis,
L. ; Aloes CAballin, Fr. From aloe In'dica

(O'Shaughnessy); or from aloe spica'ta by
long and carelul boiling. (Lindley.) Used
only by farriers. Scarcely known in English
commerce.

Aloes, Cape. Syn. Aloe Capen'sis, A. ltt'-

CIDA {Geiger), L. Imported from the Cape of

Good Hope, and obtained from aloe spica'ta,

and other Cape species. Odour stronger and
even more disagreeable than that of Barbadoes
aloes ; colour deep greenish-brown ; appear-
ance shining and resinous; fracture generally

glassy
; powder a lively greenish-yellow ; al-

most completely soluble in boiling water, de-

coction paler tlian that of other kinds. It is

weaker than Barbadoes or even hepatic aloes,

and is more apt to gripe, &c., than the
latter. A finer kind, known as 'BetJielsdorp

aloes,^ imported from Algoa Bay, is more of

a liver colour, and softer than the preced-
ing, and hence often called Cape hepatic-
aloes.

Aloes, Hepat'ic. Syn. Bombay' Aloes*,

1 Aloes takes from 18 to 30, or even 36 hours, to operate
on a horse.

2 Aloes, however large the dose, often fails to purge
sheep. In very large quantities it is poisonous to tliem.

East-India a.*, Livee-coiotjred Socoteine
A.* ; ALoii iiepat'ica. Ph. L. & D. ; A.

In'dica, Ph. E. Imported from Bombay and
Madras. It is usually said to be obtained from
" uncertain species of aloes ;" but it is almost
certain that it is " the juice of the Socotrine
aloes plant which has been solidified without
the aid of artificial heat." ^

—

Char., (Sfo,

" Opaque, of a liver colour, bitter taste, and
an unpleasant odour." (Ph. L.) It is less

odorous, darker coloured, and more opaque
than Socotrine aloes ; its powder has also a
duller colour, and weak spirit leaves much
undissolved matter. Its decoction on cooling
frequently deposits a yellow powder. The
finer and brighter varieties of hepatic aloes

are commonly sold for ' Socotrines,' and their

medicinal virtues are nearly similar. (See
below.)

Aloes, In'dian (various) :—1. Deep brown
or black, very opaque, and less soluble than
ordinary aloes. Scarcely known in commerce.—2. Several varieties ranging in character

from ' Cape aloes' to ' hepatics,' and occasion-

ally to ' Barbadoes,' obtained from several

species.

Aloes, Mo'cha (-ka^). Syn. Aloe de Mocha,
L. Imported from Muscat. An inferior kind
of Indian aloes. (Christison.) It is obtained
from the same plant as produces genuine hepa-
tic aloes. (Lindley.) It holds an intermediate
position between 'Cape' and 'hepatics,' but
contains much impurity ; the latter often

amounting to upwards of 25^. Some specimens
are, however, of excellent quality. When
melted and ' doctored,' it is sold for Barbadoes,

hepatic, and even Socotrine aloes.

Aloes, Soc'otrine (-trtn ; siik'-J). Syn. Soc'-

OTOEINE ALOES, SmYb'NA A., Tue'KEY A. J

ALoii Socotei'na, Ph. L.; ALoii, Ph. L.1836;
A. Socotoei'na, Ph. E. " The juice of the cut

leaf of uncertain species hardened by the air."

(Ph. L.) Genuine Socotrine aloes is generally

supposed to be obtained irom. aloe spica'ta

;

but is referred by De Candolle to a distinct

species, a. Socotri'na; and by Martius, also to

a. purpuras'cens. Formerly this variety was
brought from the Island of Socotra or Zocotora

(hence the name), by way of Smyrna aad
Malta; but it is now chiefly obtained from
Bombay and Madras.— Char., ^c. Colour

garnet red to golden red ; smell peculiar and
aromatic, not unlike a decaying russet apple,

especially when fresh-broken, or breathed on,

or warmed ; taste permanently and intensely

bitter ; fracture conchoidal ; softens in the

hand, and becomes adhesive, yet retains con-

siderable brittleness ; powder bright golden-

yellow colour; central portions of the lumps
often soft, especially when first imported.
" It is brittle, bitter, of a reddish-brown

colour, and an aromatic odour. Light per-

meates thin recently broken laminae." (Ph. L.)
" In thin pieces, translucent and garnet red ;

3 Pereira, ' Elem. Mat. Med . and Therap.,' vol. ii, 188,

4tli Ed. ; ' Pharm. Joura.,' vol. xi.
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almost entirely soluble in spirit of the strength

of sherry. Very rare." (Ph. E.)

Socotrine aloes are always preferred for

medicinal purposes, and are the only variety

used in perfumery, varnishes, and other nice

purposes in the arts.

Aloes, Strained. 8yn. Melted Aloes ; Aioe
COLA'ta, L. Froc. 1. The aloes are melted
in a copper pan, by the heat of steam or a

water bath, and are then pressed through a

strong hair or wire sieve, and allowed to

cool.

2. As above, but with the addition of about
twice its weight of water; the decoction being
strained and evaporated.

Ois. Mocha, Indian, and other common
aloes, treated in this way and coloured,

are frequently sold for melted or strained
' Socotrines' and ' hepatics.' The colouring

matter usually employed is the precipitated

carbonate of iron (sesqnioxide), or Venetian
red, in very fine powder, with, sometimes, a

little anuiitto. This fraud is not readily de-

tected by mere inspection, by those unaccus-

tomed to these matters ; and hence the impu-
nity with which it is perpetrated.

Tlie object in melting aloes is to deprive it

of the foreign matters, as sand, leaves, pieces

of wood, &c., which the commoner kinds gene-
rally contain in large quantities. The action

of the heat drives off much of their nauseous
smell, at the same time that it deepens their

colour, and renders their appearance more
translucent and resinous, to the disguise of

their original nature. The operation, on the

large scale, is usually carried on at night, in

consequence of the horribly nauseous fumes
evolved, which may be smelt at a great

distance, and contaminate the clothes of

those engaged in it for a long time after-

wards.

AL'OES HEMP. A plant growing in Peru,

the East and West Indies, and Mexico {A.

Americana, A. vivapara, A.foetida, cf-c),where
the leaf is cultivated for its fibre, which is

generally of a yellowish-white colour, and used
for rope-making.
AL'OES "WOOD. Syn. Al'oe--wood; Eagle-

wood ; Ag-al'lochum (-ku m) , Lig'ntjm al'oes,

L. agal'lochi, L. a. te"ei, L. aq'uil^, L.

aspal'athi, L.; Agalloche, Bois d'aloes,

Fr. ; Aloeholz, Ger. ; Calam'bac, Calam'-
Bouc, Ind. ; XTLO-AL'oiLSf. A name applied

to the wood of aloex'ylon agal'lochum (Lam.),

a leguminous tree of Cochin China; and,

though apparently less correctly, to that of

aquila"ria agallochum and a. ova'ta (Lour.),

trees of tropical Asia, belonging to a different

nat. order. Both are highly fragrant and
aromatic; used in fumigations and pastilles,

and occasionally by cabinet makers and in-

layers. The essential oil of the wood, dissolved

in spirit, was regarded by Hoffmann as one of

the best cordials and iiivigorants known.
The same has also been said of a tincture of

its resin.

The same name and synonyms nre popularly
applied to the resin of the above woods (aloes-
WOOD eesin), of which there are two varie-

ties :—the one, light and porous, and filled

with a highly fragrant resinous substance ; the

other, denser and less resinous. It is an oily

concretion in the centre of the tree, the result

of disease, which gradually hardens, and, in

time, kills it. It is highly fragrant, and is

said to be nervine, cephalic, cardiac, and
stimulant. The powder is regarded as tonic

and astringent. Of all perfumes this is said

to be the one most esteemed by oriental

nations.

ALOE'TIC. Syn. Aloet'icus, L. ; Aloe-
TIQTJE, Pr. Of or belonging to aloes. In
medicine, pharmacy, &c., applied to any prepa-

ration containing aloes as a characteristic in-

gredient; made or obtained from aloes. Sub-
stantively, an aloetic medicine.

AL'OIN (-o-in). Ci^HigOy. [Eng., Pr.] Syn.
Al'oin; Aloi'na, L. The Messrs T. & H.
Smith, of Edinburgh, have applied this name
to a crystalline substance, which they assert

to be the pure cathartic principle of aloes.

Their process is to evaporate to the consistence

of a syrup, in vacuo, a solution obtained by
exhausting a mixture of aloes and sand, with
cold water, and then to set it aside for a few
days. The resulting dark crystalline mass is

purified by pressure between folds of bibulous

paper, and repeated crystallisation from hot

water. Barbadoes aloes are commonly used
for the purpose ; but soft or semi-liquid Soco-

trine aloes, or the unevaporated Socotrine-aloes

juice, is probably its best source. Tilden gives

the following process for the preparation of

aloin :—The aloes crushed small is to be dis-

solved in nine or ten times its weight of boil-

ing water acidified with sulphuric acid. After

cooling and standing for a few hours, the clear

liquid is decanted from the resin, and evapo-

rated. The concentrated solution deposits a

mass of yellow crystals, which can be purified

by washing, pressure, and recrystallisation

from hot spirit. After several recrystallisa-

tions the aloin is obtained in the form of

beautiful yellow needles, which are pretty

soluble in water and in alcohol, but soluble

with difficulty in ether.

—

Dose, 1 to 2 gr.

ALOPc'CIA (-sh'a). [L.] Syn. Al'opecy,

Fox'-BViL; Alopecie, Fr. ; Ftjchseaude, Ger.

In pathology, baldness from disease, often ex-

tending to the beard and eyebrows ; as dis-

tinguished from ' calvities,' or ordinary bald-

ness arising from attenuation of the scalp or

defective nutrition. See Baldness.
ALPACA. A species of Llama, popularly

known as the Peruvian Sheep, an animal
intermediate between the camel and sheep,

having long silky hair, nearly as fine as that

of the Cashmere goat. It was introduced to

the British manufacturers in 1834, when only

5700 lbs. of it was imported; but it soon be-

came an important article of commerce, the

quantity imported having gradually risen to
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above 2^ millions of lbs. in 1853 ; whilst the

price has risen from about 9d. to 2s. 7d. the lb.,

in the same time. The name is also given to

fabrics woven from the wool of this animal

;

and to others in fine wool, mude in imitation

of them. The gigantic factory, &c., erected

at Saltaire, Yorkshire, in 1852, for this manu-
facture, covers about 12 acres of land. See

Llama.
ALPENKRAUTER-BRUST-TEia (Grablo-

witz, Gras). Pectoral cakes of Alpine herbs.

Gum arable, 100 parts ; sugar, 200 parts ; ex-

tract liquorice, 1 part; saffron, ^th part. Each
box contains 48 lozenge-shaped yellowish

cakes. Made into a mass with decoction of

marsh mallow. (Hager.)

ALPENKRAUTER GESUNDHEIT'S LI-

QUEUR (Rudolph B:)hl). Medicinal liqueur of

Alpine herbs. A bottle containing 350 gram-
mes of a liqueur which is an extract of star

anise, cassia, frangula bark, centaury, chicory,

gentian, and a little aloes. (Hager.)

ALPENKRAUTER-MAGENBITTER (Hau-
ber). Stomachic bitters of Alpine herbs. A
brown liqueur of bitter, spirituous, and
slightly aromatic flavour, containing in 100
parts: oil of anise, 0*5; oil of cloves, 0*5;

aloes, 1'5 ; alcohol, 40 ; water, 50. 157 grammes
in each bottle. (Wittstein.)

ALPHA-ORSELL'IC ACID. See Oksellic
Acid.
ALPINE ROSE SOAP, SWISS. A preserva-

tive against syphilitic infection (G. A. Sarpe,

Zurich). A glass cylinder corked and sealed,

about 2 inches long, and containing a hard
brownish-grey mass weighing 12 grammes,
prepared thus :—Ammonia, 1 part ; sublimate,

3 parts ; tannin, 2 parts ; chloride of lime, 24
parts ; Castile soap, 190 parts ; oil of cloves, 1

part; spirit of wine, q. s. (Hager.)

AL'QUIFOU (-ke-foo). Syn. Black lead-
ore. Potter's ore. A native sulphide of lead

used by potters to give a green glaze to coarse

wares.

ALSTONIA SCHOLARIS. (Ind. Ph.) BaU-
tat. Common in forests throughout India.

—

Officinal part. The bark {Alstonim cortex).

It occurs in thick, irregular, more or less con-

torted pieces, easily broken. It consists of a

rough greyish epidermis, investing a buff or

pale cinnamon-coloured bark ; internally, still

lighter in colour, and of a spongy texture,

having a very bitter taste, but devoid of odour.—Properties. Astringent, tonic, anthelmintic,

ViwiJv^axxQi^vc.— Therapeutic uses. In chronic

diarrhoea and the advanced stages of dysen-

tery ; also as a tonic in debility after fevers,

and other exhausting diseases.

—

Dose. 3 to 5

grains, either alone or combined, in bowel
affections, with small doses of ipecacuanha
and extract of gentian.

—

Preparations. Tinc-
ture OF khS,TO'SiK{Tinctura Alstonice). Take
of alstonia bark, bruised, 2J ounces ; proof
spirit, 1 pint. Macerate for seven days in a
closed vessel, with occasional agitation; filter,

and add sufficient proof spirit to make 1 pint.

Or prepare by percolation, as Tincture of

Calnmba.

—

Dose, 1 to 2 fluid drachms.
Alstonia, Infusion of. {Infusum Alstonice.)

Take of alstonia bark, bru sed, ^ an ounce

;

boiling water, 10 fluid ounces. Infuse in a

covered vessel for an hour and strain.

—

D )se.

From 1 to 2 fluid ounces twice or thrice daily.

A good serviooable tonic.

AL'TERATIVE (awl'-ter-a-tiv). Syn. Al'-

TERANT*; Al'teuans (al'-), L. ; Alterant,
Altebatif, Fr. In medicine, having power
to alter ; applied to substances and agents
which occasion a change in the haliit or con-

stitution, and thus re-establish the healthy
functions of the body, or any part of it, with-

out producing any sensible evacuation or other

obvious effect.

ALTERATIVE EXTRACT, or GOLDEN
MEDICAL DISCOVERY (Dr Pierce, Baffilo),

for the cure of all severe, acute, chronic, or

long-standing coughs, inflammations, hoarse-

ness, scrofulous, and syphilitic diseases. A
clear light-brown fluid, 220 grms., composed
of 15 grms. purified honey, 1 grm. extract of

lettuce, 2 grms. laudanum, 100 grms. of proof

spirit tasting of fusel oil and wood spirit, and
105 grms. water. (Hager.)
AL'TERATIVES (-tivz). Syn. Altbran'tia,

L. ; Altebatifs, &c., Fr. Alterative medi-
cines or agents. The preparations of mercury
and iodine, when properly administered, are

the most useful members of this class ; and
are those which are now the most generally

employed.
ALTHE'IN (al-the'-in). Si^n. Alth^'ina, L.

The name given by Braconnot to a substance
identical with asparagin, which he discovered
in the ' marsh- mallow' {althm'a officina'lis,

Linn.).

ALTHOFF WATER (aqua mirabilis), for

torpid ulcers. Wine vinegar, 750 parts ; sul-

phate of copper, 100 parts ; potash, 25 parts ;

ammonia, 30 parts ; salt of sorrel, 8 parts ;

French brandy, 375 parts. Digest for a few
days in a glass vessel and distil to dryness
from a glass retort. (Wittstein.)

AL'UDEL (-11-). In chemistry, a pear-shaped
glass or earthen pot open at both ends, for-

merly much used for connecting other vessels

in the process of sublimation. A numb 'r of

them joined together are still employed for the

distillation of quicksilver, in Spain.

AL'UM K2SO4 . Al2(S04)3 . 24Aq. Syn.

Pot'ashc-alitm:, Sul'phate of aluminum; and
POTASSIUM, Common alum ; Alu'men, A.

POTAS'SICUM, L. ; ALUN, SULFATE d'ALU-

MINE ET DE POTASSE, Fr. J Alaun, Gor.

;

Alume, Ital.

The principal alum-works in England, until

recently, were those of Lord Glasgow, at Hur-
lett and Campsie, near Glasgow, and those of

Lords Dundas and Mulgrave, at Whitby, York-

shire (est. 1600) ; but those of Mr Spence, at

Manchester, and at Goole (Yorkshire), and of

Mr Pochin, at Manchester, are now among the

largest, if they be not actually the largest in
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the world. There are also extensive alum-

works at and near Newcastle-on-Tyne ; hut

none of importance, that we know of, in any

other part of these realms.

Nat. hist. Alum is found native in some
places (native alum), either effloresced on
the surface of bituminous alum -schist (Gott-

wigg, Austria) ; or united with the soil in the

neighbourhood of volcanoes (Solfatara, Naples);

when it may be obtained by simple lixiviation

and evaporation, a little potash being commonly
added to convert the excess of sulphate of

alumina present into alum. It is also found
in certain mineral waters (East Indies).

Sources. The alum of commerce is usually

obtained from schistose pyritic clays, com-
monly termed alum-ores, aluminous shale, a.-

schist, &c. ; and from alum-rock, a.-stone, or

alunite. At La Tolfa, Civita Vecchia, where
the best Roman-alum is produced, the source

is stratified alum-stone. On the Continent,

and in Great Britain, it is generally pyri-

taceous clays, volcanic aluminous ores, alu-

minous shale, or alum-slate. These minerals

contain sulphide of iron, alumina, bitumen or

carbon, and fi-equently a salt of potassium. Of
late years large quantities of alum have been
prepared on the banks of the Tyne from alu-

minous clay.

Prep. The manufacture of alum is techni-

cally said to be conducted according to the

natural process when prepared from alum-
schist or alum-ore ; and according to the arti-

ficial process when made by acting on clay

with sulphuric acid, and adding a potassium

salt to the resulting lixivium. The manufac-
ture of alum and of sulphate of alumina from
such materials as contain only alumina, to

which consequently sulphuric acid and alkaline

salts have to be added, has come largely into

practice in England. The materials employed
are, in addition to clay, cryolite or Greenland
spar, a fluoride of aluminum and soda ; bau-

xite, a hydrate of alumina, of more or less

purity ; and slag. The following are the de-

tails of these processes :

—

a. From alum-oee, aluminous schist, or

SHALE, &C. :
—

1. The mineral (alum-ore, a.-schist, &c.) is

placed in heaps, and moistened from time to

time with water, when it becomes gradually
hot, and falls into a pulverulent state. This
decomposition commonly occurs either wholly,
or partially, on the floor of the mine. If the
ore does not possess this property on mere ex-

posure to air and moisture, it is broken into

pieces and laid upon a bed of brushwood and
small coal, to the depth of about four feet,

when the pile is fired and fresh lumps of the
alum-mineral thrown on, until the mass be-
comes of considerable height and size. The
combustion, as soon as established, is con-
ducted with a smothered fire, until the cal-

cination is complete ; care being taken to pre-
vent fusion, or the disengagement of either
eulphurous or sulphuric acid, from contact

between the ignited stones and the car-

bonaceous fuel.i To promote these ends the

pile, at the proper time, is ' mantled' (as the

workmen call it) or covered with a layer of

already calcined and exhausted ore, in order

to protect it from high winds and heavy rains

;

as also to moderate the heat, and let it pro-

ceed gradually, so that the sulphur present

may not be lost or wasted by volatilisation.

The roasting is finally checked by a thicker
' mantling,' and the whole allowed to cool. By
this time the pile has usually lost about one
half its bulk, and become open and porous in

the interior, so that the air can circulate freely

through the mass ; the latter, in di-y weather,
as the heap cools, being usually promoted by
sprinkling a little water on it, which, by carry-

ing down some of the saline matter, renders

the interior still more open to the atmosphere.
The whole, v,?hen cold, or nearly cold, is, if

necessary, still further exposed to the action of

air and moisture. The time required to calcine

the heap properly, including that taken by the
burned ore to cool, varies, according to its size

and the state of the weather, from tnree to

nine, or even twelve months. The residuum of

the calcination is next placed in large stone or

brick cisterns, and edulcorated with water,

until all the soluble portion is dissolved out

;

the solution is then concentrated in another
stone cistern, so made that the flame and heated

air of its reverberatory fiirnace sweep the whole
surface of the liquor. (See engr.) The evapo-

ration is continued until it just harely reaches

the point at which crystals are deposited on
cooling; when it is run off into coolers. After

the sulphate of iron, always present, has been
deposited in crystals, the mother liquor, con-

taining the sulphate of aluminum, is run into

other cisterns, and a saturated solution of chlo-

ride of potassium, or ofsulphate of potassium,

or (sometimes) impure sulphate or carbo-

nate of ammonium, or a mixture of them,*

is added until a cloud or milkiuess ceases

to be produced on addition of more.^ It is

1 The generality of alum-niiiierals require roastin":; and
their own bituminous matter is, in many cases, sufficient

to produce the heat required, wliich need not necessarily
exceed 600 to 650° Fahr., provided it be continued for a

sufficient period. It is only wlien they are less bitumi-
nous or carbonaceous that slack or saw-dust, &c., is em-
ployed.

2 For pure Potash-alum a salt of potash only must be
employed. When ammonia (usually in the form of gas-
liquor or fras-sulpliate) i^ used as the precipitant, the pro-
duet is AMMONIA-ALUM. The oidiiuiry alums of com-
merce are now generally mixtures of the two.

3 The respective quantities required toproducelOOparts
of alum from the sulphate of alumina liquor arc

—
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next allowed to settle and get tliorouglily cold,

and the supernatant ' mother-liquor' being

drawn off vvith a pump or syphon, the preci-

pitate, which is alum in the form of minute

crystals (technically termed 'flour'), is well

drained, and subsequently washed by stirring

it up with a little very cold water, which is

then drained off, and the operation repeated a

second time with fresh water. A saturated

solution of the pulverulent alum ('flour') is

next formed in a leaden boiler, and the clear

portion is run or pumped oif, while boiling hot,

into crystallising vessels, called roaching casks

(see engr.), the staves of which are lined with

lead, and nicely adjusted to each other. After

the lapse of a week or ten days, the hoops and
staves of these ' casks ' are removed, when a

thick crust of crystallised alum is found, which

exactly corresponds in form and size to the

interior of the cask. A few holes are then

made in the sides of this mass, near the bot-

tom, to allow the contained mother-liquor to

drain off, after which the whole is broken up
and packed in casks for sale. Sometimes the

alum thus obtained, or the lower portion of it,

is washed with a little very cold water, and, if

discoloured, or small or slimy, is purified by a

second crystallisation.

2. As ammonia-alum (Spence's process ; see

heloto), but using a potash-salt as the pre-

cipitant, either wholly or in part, instead of

ammonia ; and, in the latter case, supple-

menting the deficiency of potash with
ammonia, as there explained.

h. From aluminous clay and OIL op vit-

EIOL :

—

1. Clay, free or nearly free from carbonate

of lime and oxide of iron, is chosen for this

purpose. It is moderately calcined (in lumps)
in a reverberatory furnace, until it becomes
friable ; great care being taken that the heat
be not sufficient to indurate it, which would
destroy its subsequent solubility. It is next
rednced to powder, sifted, and mixed with

about 45^ of its weight of sulphuric acid (sp.

Cliloride of potassium . . . 15'7

Sulphate of „ . . . . 18-4.

„ ammonium . . . 13 9
In practice, the exact quantity required may be found

by a previous trial of a little of the aluminous liquor ; but
the indicrttiims mentioned in the text will always show
the operator when a sufficient dose is added.

gr. 1"45), the operation being conducted in a
large stone or brick basin arched over with
brickwork. Heat is then applied, the flame and
hot air of a reverberatoi'y furnace being made
to sweep over the surface of the liquor.

The heat and agitation are continued for 2 or

3 days, when the mass is raked out and set

aside in a warm place for a few weeks (6 to 8),

to allow the acid the more perfectly to combine
with the clay. At the end of this time the

newly-formed sulphate of alumina is washed
out, the solution evaporated until of a sp. gr.

of about 1"38 (1'24 for 'ammonia-alum'), and
the salt of potash added. The remaining
operations resemble those above described.

Good alum may be produced by this process at

about two thirds the cost of rock or mine
alum.

2. (Process of Mr Pochin.) Fine China
clay is heated in a furnace, and mixed with a

suitable proportion of sulphuric acid ; the
latter being considerably diluted with water,

in order to moderate its action, which would
otherwise be far too violent. The mixture is

then passed into cisterns furnished with
movable sides, where, in a few minutes, it

heats violently and boils. The thick liquid

gradually becomes thicker, until it is converted
into a solid porous mass ; the pores being pro-

duced by the bubbles of steam which are

driven through it, owing to the heat resulting

from the reaction of the ingredients on each
other. This porous mass (alum-caee ; con-
centrated alum) appears perfectly dry,

although retaining a large amount of com-
bined water. It also contains all the silica of

the original clay, but in such a state of fine

division, that the whole appears homogeneous

;

whilst it impiirts a dryness to the touch which
can scarcely be given to pure sulphate of

alumina. From this substance a solution of

pure sulphate of alumina is easily obtainable

by lixiviation, and allowing the resulting

solution to deposit its silica before using it,

but for many purposes the presence of the

finely divided silica is not objectionable. The
sulphate of alumina solution so obtained is

adapted to all the purposes in dyeing for which
alum is now employed ; the sulphate of potash

or of ammonia in the latter being an unne-

cessary constituent, and one merely added to

facilitate the purification and subsequent crys-

tallisation of the salt. To obtain alum from

the porous alum-cake, the proper proportion

of acid having been used in its preparation, or

subsequently added, it is only necessary to

precipitate its concentrated solution with a

strong solution of a salt of potash, or of ammo-
nia, or a mixture of them, and to otherwise

proceed as before.

Ratio. In the above process the sulphide of

iron of the shale or scliist is converted by

atmospheric oxygen into sulphate of iron and

sulphuric acid ; the sulphuric acid decomposes

the clay, setting silica free, and producing

sulphate of aluminum. The sulphate of iron is
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mostly got rid ofby concentrating the solution

of the mixed sulphates, and the mother-liquors

are converted into alum by the addition of the

salt of potassium. When chloride of potas-

sium is used, it yields chloride of iron and
sulphate of potasstnm, the latter combining
with the sulphate of aluminum, and the former
remaining behind in the mother-liquor. See
Alums (in Chemistry).

Comp. Potassium alum has the formula
II2SO4 . Al2(S04)3 . 24Aq.

c. From Cryolite.
1. (Thomson's method.) Decomposition of

cryolite by ignition with carbonate of lime.

From the ignited mass the aluminate of soda

is obtained by lixiviation with water, and into

the solution carbonic acid gas is passed, wlien

there result precipitated hydrated gelatinous

alumina and carbonate of soda, which remains
in solution. If it be desired to obtain the
alumina as an earthy compact precipitate,

bicarbonate of soda is used instead of carbonic

acid. While the clear liquor is boiled down
for the purpose of obtaining carbonate of soda,

the precipitated alumina is dissolved in dilute

sulphuric acid ; this solution is evaporated
for the purpose of obtaining sulphate of alu-

mina (the so-called concentrated alum), or the
solution after having been treated with a potassa

or an ammonia salt is converted into alum.
2. (Sauerwein's method.) Decomposition of

cryolite by caustic lime by the wet way.
Very finely ground cryolite is boiled with
water and lime, the purer the better, and as

free from iron as possible, in a leaden pan.

The result is the formation of a solution of

aluminate of soda, and insoluble fluoride of

calcium (lime). When the fluoride of calcium
has deposited, the clear liquid is decanted,

and the sediment washed, the first wash-
water being added to the decanted liquor,

and the second and third wash-waters being
used instead of pure water at a subsequent
operation. In order to separate the alumina
from the solution of aluminate of soda, there

is added to the liquid while being continuously
stirred very finely pulverised cryolite in ex-

cess, the result of the decomposition being
alumina and fluoride of sodium (soda). When
no more caustic soda can be detected in the
liquid, it is left to stand for the purpose of be-

coming clear. The clarified solution of fluoride

of sodium is then drawn off, and the alumina
treated as above described. The solution of
fluoride of sodium having been boiled with
caustic lime yields a caustic soda solution,

which having been decanted from the sediment
of fluoride of calcium is evaporated to dryness.

Jiecently the fluoride of calcium occurring as

a by-product has been used in glass-making.
3. The decomposition of cryolite by sul-

phuric acid yields sulphate of soda convertible
into carbonate by Leblanc's process, and sul-

phate of alumina free from iron. This method
of decomposing cryolite is, however, by no
means to be rccommeiuled, as owing to the

liberation of hydrofluoric acid, peculiarly con-

structed apparatus are required, whilst the

sulphate of soda has to be converted into

carbonate.

d. From Bauxite. This mineral, occurring

in some parts of Southern France, in Calabria,

near Belfast, and in other parts of Europe,
consists essentially (viz. 60 per cent.) of

hydrate of alumina, more or less pure. In
order to prepare alums and sulphate of alu-

mina from it, the mineral is first disintegrated

by being ignited with carbonate of soda, or

with a mixture of sulphate of soda and char-

coal ; in each case the lixiviation of the ignited

mass yields aluminate of soda, from which, by
the processes already described under " Cry-

olite," alum, or sulphate of alumina, and soda

are prepared.

e. From blast-furnace slag. Liirmann re-

commends the slag to be decomposed by means
of hydrochloric (muriatic) acid. From the

resulting solution of chloride of aluminum
the alumina is precipitated by carbonate ot

lime, any dissolved silica being precipitated

at the same time. The alumina is dissolved

in sulphuric acid, leaving the silica.

Prop. Alum crystallises in regular octahe-

drons, often with truncated edges and angles ;

(see engr.) ; and sometimes
in cubes, but only when
there is a deficiency of

acid in its composition,

with the alkali in slight

excess of the proper quan-
tity. (Lowel.)^ It is slight-

ly efiiorescent in dry air

:

soluble in 18 parts of cold water, and in

rather less than its own weight of boiling

water; tastes sweet, acidulous, and very

astringent ; is styptic ; and reddens litmus.

When heated it melts, loses its water of crys-

tallisation, and becomes white and spongy
(deied alum) ; a strong heat, short of white-

ness, decomposes it, with the evolution of

oxygen and a mixture of sulphuric and sul-

phurous anhydride; calcined with carbonaceous

matter it suffers decomposition, and furnishes

a pyrophoric residuum (Hombeeg's pyro'-

PHOEUs). Ignited with alkaline chlorides, hy-

drochloric acid is liberated ; which also occurs

when their concentrated solutions are boiled

together. Ammonia precipitates pure hydrate

of aluminum from potassium alum ; but only

a subsulphate from the simple sulphate of

alumina. Sp. gr. 1'724!; but, when containing

ammonia, often so low as 1"710.

Tests, Sfc. It is easily recognised by its

crystalline form, its taste, and by its complete

solubility in water. Its aqueous solution gives

a white gelatinous precipitate soluble in excess

;

a platinum wire moistened with the solution

imparts a violet colour to the blowpipe flame;

1 Tlie ordinary alum, of commerce, consistmn; of large

crystalline masses, wliich do not present any regular

fteometrical form ; but by immersion in water for a few

(laya, octahedral and rectangular forms are developed ou
its surface. (Daiiitll.)
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aud chloride ofl)arlum gives a white precipitate

insoluble in nitric acid.

Pur. When pure, its solution is not darkened

by tiuctui-e of galls, sulphuretted hydrogen or

ferrocyauide of potassium ; neither does it give

any precipitate with solution of nitrate of sil-

ver. Heated with caustic potassa, or quick-

lime, it does not evolve fumes of ammonia.

Adult., Sj-c. The principal impurity, and one

which renders alum unfit for the use of the

dyer, is iron. This may be readily detected by

the blue precipitate it-gives with ferrocyanide

of potassium, or the black precipitate with

sulphide of ammonium, which are very delicate

tests.i Lime, another very injurious con-

tamination, may be detected by precipitating

the alumina and iron (if any) with ammonia,

and then adding oxalate of ammonia to the

boiled and filtered liquid. The liquid filtered

from the last precipitate (oxalate of lime) may
still contain magnesia, which may be detected

by the white precipitate caused on the addition

of an alkaline phosphate. Common alum
frequently contains ammonia, from urine, or

the crude sulphate of the gas-works, having

been employed in its manufacture. Powdered
alum is frequently adulterated with common
salt, in which case it gives a white curdy pre-

cipitate with nitrate of silver, turning black by
Exposure to the light.

Fhys. eff. Sfc. In small quantities alum
acts as an astringent ; in largjer doses as an

irritant. It acts chemically on the animal

tissues and fiuids, is absorbed, and has been

discovered in the liver, spleen, and urine

(Orfila), the last often becoming acid (Kraus).

Externally, it is astringent. The almost

general use of alum by the English bakers is

one of the most fertile sources of dyspepsia

and liver and bowel complamts in adults;

and of debility and rickets in children. Bad
teeth and their early decay is another conse-

quence of the daily use of alum in our food.

The bone matter (phosphate of lime) of bread,

instead of being assimilated by the system, is

either wholly, or in part, converted into a salt

of alumina, which is useless and incapable of

appropriation. When alum has been taken
in poisonous doses an emetic should be given,

followed by warm diluents and demulcents,
containing a little carbonate of soda ; and
subsequently by a purgative.

Uses, Ufa. The applications of alum in the
arts and manufactures are numerous and im-
portant. It is used to harden tallow and fats

;

to render wood and paper incombustible ; to

reiiove greasiness from printers' blocks and
rollers ; to prepare a paper for whitening
silver and silvering brass in the cold; to help
the separation of the butter from milk ; to

puri
I

y turbid water; to dress skins; to fix

and brighten the colours in dyeing ; to make

' Good Englisli alum contains less than 01% of iron.
The best. Roman or ItaUitu alums seldom contain more
than '005% of iron-alum, notwithatauding their exterior
colour.

lake and pyrophorus, &c., &c. It is also

extensively used for clarifying liquors, and for

many other purposes connected with the arts

and everyday life. In medicine, alum is used

as a tonic and astringent, in doses of 5 to

20 gr. ; as a gargle (1 dr. to ^ puit of water) ;

and as a collyrium and injection (10 to 15 gr.

to 6 oz. of water). In lead colic, J to 1 dr. of

allum (dissolved in gum-water), every 3 or 4
hours, is said to be infallible. Powdered alum
is frequently applied with the tips of the
fingers, in cases of sore throat and ulcera-

tions of the mouth, &c. A teaspoonful of it

is said to be one of the very best emetics

in croup. (Dr Meigs.) Alkalies, alkaline

carbonates, lime, magnesia, acetate of lead,

astringent vegetables, &c., are incompatible
with it.

Qen. commentary. In addition to the par-

ticulars of its manufacture given above, we
may add, that the plan of getting rid of the

ferric salts there referred to has to some con-

siderable extent been successfully replaced by
that of precipitating the alum, mstead of the

sulphate of iron, by adding alkaline matter to

the lixivium. The crystalline precipitate is

purified by draining, re-solution, and re-crystal-

lisation; whilst the sulphate of iron and Epsom-
salts contained in the mother liquor are ob-

tained by subsequent evaporation and crystal-

lisation ; after which a fresh crop of alum may
be got from it, by the use of an alkahne pre-

cipitant, as before.

In estimating the strength of his solution

the alum-maker takes as a standard a measure
or sp. gr. bottle capable of holding exactly 80
pemiy weights of distilled water. The excess

of the weight of liquor, in pennyweights, over

80, or that of water, is called so many ' penny-
weights strong.' Thus oneof 90 pennyweights
(90 dwt.) is said to be ' 10 dwt. strong ;' or

simply, ' one of 90 dwt.' These numbers cor-

respond to 2^ degrees of Twaddle's hydro-
meter, and may easily be found by dividing

Twaddle's degrees by 2"5 or 2\ ; or by multi-

plj'ing them by 4, and pointing off the

right-hand figure of the product for a deci-

mal. The result is in alum-makers' penny-
weights.

By a patent now expired (Weisman's, 1839)
the ferric salts are precipitated by the addition

of a solution of ferrocyanide of potassium
(prussiate of potash) ; after which the super-

natant clear liquor, which is now a solution of

nearly pm-e sulphate of alumina, is decanted,

and evaporated for future operations, until it

either forms, on cooling, a concrete mass,

which is moulded into bricks or lumps, for the

convenience of ' packing,' or until it is suffi-

ciently concentrated to be converted into alum
by the addition ofasalt of potash or ofammonia
in the usual manner. The product, in each
case, is perfectly free from ii-on. By a like

addition of the ferrocyanide to a solution of

ordinary sulphate of aluminia or alum, the
dyer may himself easily render them free from
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iron, or iron-alum ; when, as mordants for

even the most delicate colours, they are equal

to the very best Eoman alum.

Another process has been patented (Barlow

& Gore, 1851) for the manufacture of alum
from the ash or residue of the combustion of

Boghead-coal, which, though hitherto re-

garded as almost valueless, actually contains

about 30^ of alumina. It has not, however,

been found a convenient material for the pur-

pose.

By the latest and most approved processes

the least possible quantity of boiling water or

liquor is employed for making the solutions, so

that they may crystallise without evaporation,

and thus economise fuel ; and the mother-

liquors of previous operations are constantly

employed for this purpose, when possible. Nor
is anything which is convertible to use, from
the drainage of the heaps, to the liquor

and slime of the reaching casks, allowed to be
wasted.

By whatever process, or from whatever
materials alum is obtained, it is absolutely

necessary for the successful and economical
conduct of its manufacture, that the precise

composition of the mineral or minerals em-
ployed should be exactly known. This can
only be determined by actual analysis, which
should be extended to several parts of the

same bed, and particularly to the upper and
lower strata, which frequently differ in com-
position from each other, and thus require

different treatment, or may be most advan-
tageously employed in combinations with each
other. The necessity of this will be seen by
reference to the composition of the following
minerals, of which the top contains a larger

proportion of iron-pyrites than the bottom,
and the two require to be mixed, to equally

diffuse the sulphuric acid generated by the

calcination, &c., to which they are subjected.

The following is the per-centage composition

of certain alum shales :

—

Wliitby, Yorkshire.
{Richardson.)

Campsie, near Glasgow.
{Ronalds.)

Top rock.
Bottom
rock.

Top rock. Top rock.
Bottom
rock.

Sulphide of iron "1

{pyrites) j
Silica

Protoxide of iron .

Alumina
Lime
Magnesia
Oxide of manganese
Sulphuric acid (SO3)

Potassa .

Soda
Chlorine

Coal
Water .

Loss

4-20

52-25

8-49

18-75

1-25

•91

traces

1-37

•13

•20

traces

4-97

2-88

4-60

8-50

15-16
6-11

18.30
2-15

.90

traces

2-50

traces

traces

traces

8-29

2-00

(?)

Sulphide of iron 1

{pyrites) j"

Silica .

Protoxide of iron .

Alumina
Lime
Magnesia
Oxide of manganese
Sulphuric acid

Potassa . .

Soda
Carbon or bitu- \
minous matter J

Coal

Water .

Loss .

40-52

15-40

11-35

1-40

•50

•15

•90

27-65 (?)

2-13 (?)

38-48

15-41

11-64
2-22

•32

28-80

3-13

9-63 (?)

20-47 (?)

2-18

18-91 (?)
-40

2-17
-55

•05

1-26

•21

(?)

8-51

8-54

1-59 (?)

100- 100- 100- 100- 100-

Alum-rock, or alum-stone, is a species of
impure alunite, and is not of very common
occurrence. That of Tolfa, near Civita
Vecchia, according to Klaproth, consists of

—

Silica 56-5

Alumina 19-

Sulphuric acid (SO3) . . 16-5

Potassa 4-

Water 3-

Loss !•

100^

which exhibits an excess of about 3^ of sul-

phuric acid, and about 14^ of alumina, more

than are requisite to form alum with the 4g
of potassa ; proportions which, therefore,

require to be supplemented with a potassium
salt during the process of manufacture. The
alum-stone of Mont d'Or contains, according
to Cordier, 1-4^ of oxide of iron.

The presence of lime in alum -ore is most
prejudicial, owing to its affinily for sulphuric
acid being greater than that of either alumina
or iron. Ores containing it in any quantity
are, therefore, unfitted for the manufacture of
alum. Magnesia is also prejudicial ; but in
this case the sulphate of magnesia left in the
mother-liquors is not wholly valueless, as it

may be crystallised and sold as ' Epsom-salt/
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—a thing which is actually done in some
English alum-works.

The pot;ish-salt employed by the alnm-

malicrs is either the sulpliate or the chloride

—

chiefly the latter; its .sources being the waste

liquor of soap-works, saltpetre refineries, and
glass-houses. Wood- ashes, although rich in

potash, do not answer well unless freed by

lixiviation from the large amount of car-

bonate of lime which is always present in

them.
The ammonia-salt used in making alum is

generally the crude sulphate prepared from
the ammoniacal liquor of gas-works, or that

from the manufacture of sal-ammoniac by the

destructive distillation of animal matter. Both
these liquors may be used without previous

converi-ion into sulphate of ammonia whenever
there is an excess of sulphuric acid in the

aluminous solution.

Soda-salts are seldom, if ever, used as pre-

cipitants in the manufacture of alum, on
account of the easy solubility of the resulting

SODA-ALFM—a property which unfits them for

this purpose. See Alums, Ammonia, Dyein&,
MoEDANTs, Potash, Sulphueio Acid, &c.

(also below).

Alum, Ammonia. (NH4)2S04 . AloCSOJg.
24Aq. Syn. (Altjmen; Alum; B. P.),

Alu'men Ammonia'tum, L. ; Alun d'am-
MONIAQUE, A. ammoniacal, Fr. This is an
alum in which the sulphate of potassium is

replaced by an equivalent of sulphate of am-
monium. It is prepared by adding crude

sulphate of ammonium to solution of sul-

phate of aluminum ; or gas-liquor, putrid

ui'ine, &c., to the acid-sulphate.

Much of the comaion alum, especially that

prepared on the Continent, contains both potas-

sium and ammonium ; and recently enormous
works for its manufacture have been established

in England. As an astringent, and as a source

of alumina in dyeing, it resembles potash-alum
{i.e. ordinary alum). It may, however, be

readily distinguished from the latter by the
fumes of ammonia which are evolved when it

is moistened and triturated, or heated, with

caustic potassa or quick-lime; and by the resi-

duum of its exposure to a white heat being
pure alumina. See Alum (ante).

Alum, Basic. A variety of alum found
native at Tolfa. On calcination and subse-

quent lixiviation it yields ordinary alum. A
like substance falls as a white powder, when
newly precipitated alumina is boiled in a
solution of alum.
Alum, Baume's. Alum-white, See White

Pigments.
Alum, Dried ; Alum, Burnt. St/n. Alu'men

us'tum, a. exsicca'tum (B. p.) ; Alun Sec,
Fr. ; Gebeanntee alaun, Ger. ; Alume cal-
CiNATO, Ital. Alum deprived of its water of

crystallisation by heat.

Prep. Take of alum, 4 oz. Heat the alum
in a porcelain dish or other suitable vessel, till

it liquefies, then raise and continue the beat.

not allowing it to exceed 400°, till aqueous
vapour ceases to be disengaged, and the salt

has lost 47 per cent, of its weight. Reduce
the residue to powder, and preserve it in a

well-stopped bottle.

Prop., Sfc. Similar to those of common
alum, but it is rather more astringent, and is

less soluble. When moistened, or placed in

contact with water, it resumes its water of

crystallisation with evolution of heat.

—

Dose,

10 to 20 gr. ; in colic (especially painters'

colic), haemoptysis, &c. It is chiefly used as

an escharotic, to destroy ' proud flesh,' &c.
It must be kept in a stoppered bottle.

Alum, Chrome. See Alums (in Chemistry).

Alum, I'ron (-Urn). Syn. Alu'men Fee'ei-
cum, Sul'phas fee'ei et potas's^, Fee'ei
peeox'idi potassio-sul'phas, &c., l.

Camp. K2SO4 . Fe2(S04)3 . 24Aq.
Prep. Take of peroxide of iron, 9 lbs.;

sulphuric acid 14 lbs. ; dissolve, dilute the

mixture with water, q.s., and add of potas-

sium sulphate, 10 lbs. ; evaporate, and crys-

tallise.

Prop., (Sfc. Crystals, beautiful octahedrons
of a pinkish or pale violet colour. It is

strongly recommended, by Dr Tyler Smith, as

a chalybeate tonic, and has been used by him,
at St Mary's Hospital with marked success.

It has also been used as a mordant, in dyeing
black.

—

Dose, ^ gr. to 5 gr.

Alum, Eo'man. Syn. Red alum*. Roach a.,

Roche a.. Rock a.* ; Alu'men Roma'num, A.
eu'beum, a. eu'peum, &c., L.; Alun Romain,
A. DE EOCHE, Fr. ; Alume di eocca. It. In
small fragments, covered with a reddish
powder (alumeneubeum ve"eum) ; originally

imported from Civita Vecchia, where it occurs

native. It is much esteemed by dyers from
being nearly free from iron-alum. That now
sold for it in England is ordinary alum
coloured with Venetian red, Armenian bole,

or rose-pink (alumen eubeum spu"eium).
This is done by shaking the fragments in a
sieve over a vessel of hot water, and then
stirring them up with the colour, until the

surface is uniformly tinged with it. In
genuine roach-alum the colour not only covers

the surface, but also partially pervades the
substance of the crystals. The name was
formerly also applied to a pure white variety

of alum, prepared at Tolfa ; but it is now, in

English commerce, exclusively given to com-
mon alum artificially coloured.

Alum, Saccharated. Alum, 6 oz., white

lead 6 drms., sulphate of zinc 3 drms.,

sugar 1^ oz. Mix the ingredients reduced to

powder into a paste, with vinegar and white

of egg. Used in eye waters and cosmetic

washes.

Alum, So'da. Syn. Sulphas alumina et
SOD^, L. Comp. Na2S04 . Al2(S04)3 . 24Aq.
An alum in which the potassium sulphate of

common alum is replaced by a like salt of

sodium. It does not occur in commerce. (Vide

supra et infra.)
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ALUM-EAHTH. Alumina.
ALUM MOE'DAETS. In dyeing, mordants

hiiving for their basis either common alum or

the acetate or sulphate of aluminum. See

Altjms and Moedants.
AL'UM-EOOT. Siin. Amee'ican san'iciej

Hett'cheea (Ph. U. S.), L. The root of

JieucJiera America'na (Linn.), a plant of North
America. It is powerfully styptic and astrin-

gent ; and is used chiefly as an external appli-

cation in cancer.

ALUM-WHITE. See White Pi&ments.
AL'UMS. Syn. Alu'mina (pi. of alu'men),

L. In chemistry, a term applied to a series or

group of salts having potassium alum for their

type, which they resemble in crystalline form
and constitution.

It is found that the aluminum of commou
alum may be replaced by any other metal
having a like nature, witliout affecting the

leading characteristics of the salt ; and fur-

ther, that in the newly formed compound,
as in potassium-alum, the second sulphate

may also be replaced under the like conditions.

All the alums crystallise in octahedrons or

cubes, and they all contain the same number of

molecules of water. The alums of commerce
(or alums proper) all contain aluminum sul-

phate and an alkaline sulphate.

Prep. All the alums may be made by mixing
together solutions of the respective sulphates

in equivalent proportions, when crystals may
be obtained by evaporation in the usual

manner. The presence of sulphuric acid, in

slight excess, assists their crystallisation.

AL'UMED (al'iimd). Mixed or impreg-
nated with alum. In dyeing, mordanted with

alum.

ALU'MEN (-I'oo-). [L.] Alum ; the phar-

macopceial name of alum. (See above.')

ALUMINIUM. Syn. Aluminum (which
see).

ALUMINOUS. In mineralogy, of, resem-
bling, or containing aluminum. In chemistry,

containing or obtained from alum.

ALUMINUM. [Eng., Fr., L.] Syn. Alu-
minium, Eng., Fr., L. ; Alumium, Ger. A
metallic radical or element very abundantly
distributed, united with silica. Discovered by
M. Wiihler, who succeeded in obtaining it as

a gre}' metallic powder (a.d. 1827) ; and later

(1845), under the form of globules exhibiting

the leading characteristics of the metal. In
1854, M. Dumas announced to the ' Academy
of Sciences,' that M. St Clair Deville had pro-

cured pure aluminum from clay, and exhibited

several specimens of considerable size and
beauty. The result was a general impression

that it might be easily obtained in any quan-
tity, and ultimately at a reasonable price ; ex-

pectations which have been only partly, though
to a great extent fulfilled, owing to the expense
and trouble of the process, notwithstanding
recent improvements.

Prep. (M. Deville; AD. 1854-59.)—

A

quantity of chloride of aluminum, varying

from 200 tc 300 grammes (say from 6 to 10
oz.), is introduced into a wide glass or por-

celain tube, between two plugs of asbestos to

retain it in position, and a current of hydrogen
(thoroughly dried by passing first through con-

centrated sulphuric acid, and then through a

tube containing fused chloride of calcium)

passed ovei it ; a gentle heat being at the
same time applied to the part of the tube con-

taining the chloiide, to drive off any free

hydrochloric acid which might have been
formed by the action of the air upon it. A
small porcelain boat, containing sodium, is

now introduced at the other extremity of the

glass tube, which is then again closed; and
when the sodium is fused, the chloride is

suflSciently heated to cause its vapour to come
into free contact with it. A powerful reac-

tion ensues, with the evolution of much heat,

and this continues as long as any undecom-
posed sodium remains to n.ct on the passing
vapour. The mass in the bout, which is now
a uiixture of the double chloride of aluminum
and sodium, in which small globules of the

newly reduced metal are suspended, is allowed
to cool in the hydrogen ; after which it is

treated with water, to remove the soluble

double chloride. The residuum, consisting

of small globules of aluminum, is, lastly,

reduced to a solid button or mass, by fusion,

at a strong heat, under a layer of the fused

double chloride of aluminum and sodium.
On a large scale two cast-iron cylinders are

employed, instead of the glass or porcelain

tube just referred to ; the anterior one of

which contains the chloride of aluminum,
and the posterior one a tray holding the
sodium, of which 10 or 12 lbs. are commonly
operated on at once. These cylinders are

united by means of a smaller intermediate
one, filled with clean scraps of iron, which
serve to separate iron, free hydrochloric acid,

and chloride of sulphur, from the vapour of

the chloi'ide of aluminum, as it passes through
them. During the passage of the vapour of

the chloride this smaller cylinder, or tube, is

kept heated to from 400^ to 600" Fahr. ; but

the two other cylinders are only very gently

heated, since the chloride is volatilised at a

comparatively low temperature, and the re-

action between it and the fused sodium, when
once commenced, usually generates sufficient

heat for the completion of the process.

Occasionally a mixture of the double chloride

of aluminum and sodium, 40 parts; chloride

of sodium 20 parts ; fluor spar, 20 parts ; each

separately dried, powdered, and then blended

together; sodium, in small pieces, 71 to 8
parts, are used instead of the last.

Itis likewise made from a mixtureof cryolite

and fused chloride of potassium, of each, in

powder, 5 p<irts ; sodium, 2 parts ; a cast-iron

crucible being employed; the resulting minute
globules being collected and fused to a but-

ton under a layer of the double chloride of

aluminum and sodium.
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Prop., Sfc. Aluminum, when quite pure,

closely approaches silver in appearance, except

in being rather less white and lustrous than

tliat metal. Ordinary specimens, called pure,

have a slight bluish tint or tin-white colour,

with a perfect lustre, but far inferior to that

of pure silver. Sp. gr. 2-56, which by
hammering may be raised to 2'67. It is

both ductile and malleable ; fuses at a

temperature between the melting-points of

zinc and silver; is not affected by either

damp or dry air, or by oxygen at ordinary

temperatures, or by water whether cold or

boiling; even steam, at a red heat, is only

slowly decomposed by it. It is not acted on

by nitric acid, however concentrated, unless

boiling, and then very slowly; nor by dilute

sulphuric acid, sulphuretted hydrogen, and the

sulphides, or even the fused hydrates of the

alkalies. It is, howevei', readily dissolved by
hydrochloric acid, with the evolution of hy-

drogen, even in the cold ; and by a concen-

trated mixture of nitric and sulphuric acid.

It is feebly magnetic, conducts electricity

about eight times better than iron, and is

more electro-negative than zinc. Commercial
specimens, owing to the presence of iron and
silicon, and often zinc, usually slowly tarnish

in damp air, and possess the other propei'ties

described above in a somewhat diminished

degree.

In a finely divided state, particularly in the

state of powder or minute scales in which it

was originally obtained, when heated to red-

ness, it catches fire and burns with great

rapidity in the air, and in oxygen gas with

intense brilliancy, the product in each case

being alumina.

Aluminum unites with the other metals,

forming alloys, of which some promise to be

of great value in the arts. An alloy of 100
parts of aluminum with 5 parts of silver may
be worked like the pure metal, but is harder

and susceptible of a finer polish, whilst its

property of not being affected by sulphuretted

hydrogen and acids remains unimpaired ; even

3^ of silver is said to be sufficient to impart to

it the full brilliance and colour of pure silver.

An alloy containing 10§ of gold is softer and
scarcely so malleable as the pure metal. With
8§ of iron, or 10§ of copper, it still remains
tough and malleable ; but a larger proportion

of either of these metals renders it brittle.

The presence of 2 or 3§ of zinc destroys its

ductility and malleability, and also impairs its

colour and lustre ; whilst less than even \^ of

bismuth renders it brittle in a high degree.

Small quantities of aluminum added to other

metals change their properties in a very re-

markable manner. Thus, copper alloyed with
10§ of aluminum has the colour and brilliancy

of gold, is harder than bronze, very malleable,

and may be worked at high temperatures easier

than the best varieties of iron ; and with 20^
is quite white, and closely resembles silver.

With more than 12^ of aluminum the alloy is

vol. I.

harder, but brittle. The alloy formed of 100
parts of silver with 5 parts of aluminum is

as hard as the silver of our coinage, whilst

the other properties of the latter metal remain
unaltered.

Uses. The valuable properties of aluminum
adapt it to numerous applications in the arts

and everyday life. Hitherto these have been
very limited, owing to its comparatively high
price ; which, notwithstanding it has fallen

considerably, is still sufficient to prevent its

general or even extensive application. Tho
' eagles' of the French army have been made
of it, as well as certain articles of jewelry,

plate, &c., as brooches, bracelets, chains, spoons,

and other ornamental and useful objects.

Owing to its low sp. gr., it has been used as a
suitable material for the minute decimal weights
of chemists, for military helmets, trumpets, &c.
A few cornet-a-pistons, for which its lightness

and sonorousness admirably adapt it, have
actually been made of it. Its power of resist-

ing oxygen, sulphuretted hydrogen, moisture,

&c., would render it invaluable as a coating to

metals, particularly iron and lead, to protect

them from rust or corrosion, did not its price

intervene. As an internal coating for water-
pipes, cisterns, &c., no other substance, except
gold and platinum, is so well adapted. In
chemistry, capsules, tubes, &c., either made of
or coated with it, may be often advantageously
substituted for those of platinum.

In addition to what has been said above, it

may be observed that, in preparing aluminum,
the chief care should be to avoid accidents or
failure by the employment of too high a tem-
peratui-e, and to avoid the product being con-
taminated with other metals or with carbon.

To ensure the purity of the metal is a matter
of the greatest difficulty, owing to the facility

with which foreign matters are taken up,

during the process, from the materials of which
the apparatus is composed ; and from the sub-

stances from which it is prepared being seldom
absolutely pure. Indeed, it is not too much to

assert that chemically pure aluminum has not
yet been obtained ; and that even a very close

approximation to it is of very rare occurrence.

Whenever a copper boat is used to hold the
sodium, the product is always contaminated
with copper. Chloride of aluminum always
contains some of the chlorides of iron

and silicon, both of which are volatile, and
probably takes up a further portion from the
porcelain or earthenware used to form the ap-

paratus. Sodium also is seldom uncontami-
nated with carbon or some compound of it; in

which case, and likewise when it is not care-

fully freed from the naphtha in which it has

been preserved, the product always contains

carbon. The crucible, whether of porcelain

or iron, in which the final fusion is made, also

contributes to contaminate the metal. Hence
the inferior whiteness and brilliancy of com-
mercial specimens of aluminum; a metal

which, iu its absolutely pure state, may bo
8
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reasonably inferred to be as superior in tlie

above respects to silver as silver is to tin.

Commercial aluminum contains from 88 to 94
per cent, only of pure aluminum, and from 1

to -i per cent, of iron, ^ to 3 per cent, of silicon,

and from 1 to 6 per cent, of copper.

Aluminum salts are generally colourless,

soluble, and crystallise with difSculty, and are

distinguished as follows :

—

Tests.— 1. Ammonia and the alkaline car-

bonates throw down a bulky white precipitate

(hydrate of aluminum) from solutions of its

salts, which is insoluble in excess of the pre-

cipitant.—2. Pure potassa and soda throw
down white gelatinous precipitates, freely'

soluble in excess of the precipitant ; from which
the hydrate of aluminum is reprecipitated by
chloride of ammonium, even in the cold :—3.

Phosphate of ammonium gives a white pre-

cipitate :—4. Iodide of potassium produces a
white precipitate, passing into a permanent
yellow :—5. Sulphuretted hydrogen gives no
precipitate :— 6. Sulphydrate of ammonium
precipitates alumina from these solutions :

—

7. Bisulphate of potassium, added to concen-
trated solutions, gives a precipitate of octa-

hedral crystals of alum :—8. At a red heat its

salts part with some of their acid ; at a white
heat, most of it, if not all:— 9. Aluminum
compounds, ignited on charcoal before the
blowpipe, and afterwards moistened with a
solution of nitrate of cobalt and again strong-

ly ignited, give an uufused mass, which,
on cooling, appears blue by day, and violet by
candlelight; a test, however, which is inap-

plicable to fusible compounds of aluminum, and
such as are not free, or nearly free, from other
oxides.

Aluminum, Acetate of. Si/n. Acetate op
Alumina. Prep. Pure hydrate ofaluminum is

digested, to saturation, in strong acetic acid, in

the cold; and the resulting solution, after

being filtered or decanted, is either evaporated
by a very gentle heat to a gelatinous, semi-
solid consistence (its usual form), or is pre-
served in the liquid state. By spontaneous
evaporation it may be obtained in long, trans-
parent crystals.

Red liquor. From alum, in powder, 4 parts

;

warm water, q. s. to dissolve ; acetate of lead,

in powder, 3 parts; the solution and mixture
being efi"ected by lengthened agitation in a tub
or other wooden vessels, and the clear liquid,

after repose for a sufficient time, decanted or
drawn off from the sediment.
From alum, 2 parts ; (dissolved in) warm

water, q. s. ; solution of pyrolignite of lime
(20° Baume), 3 parts ; as before, but allowing
a longer time for the subsidence of the pre-
cipitate, and taking more care in the decanta-
tion than when acetate of lead is employed.
By decomposing a solution of crude sulphate

of alumina with neutral or monobasic acetate
of lead.

Frop. Its characteristic property is the
feeble affinity existing between its acid and

base, which, when it is used as a mordant, is

counterbalanced by that of the fibres of the
cloth or yarn to which it is applied. In other

respects it resembles the other simple salts of

alumina.

Uses, i^c. In dijeing and calico printing, as

a mordant. In medicine, properly diluted, in

chronic diarrho3a ; and, mixed with syrup of

poppies, in slight cases of htemoptysis (spitting

of blood). It has been employed by M. Gannal
as an injection to preserve animal bodies,

which it will do for years.

—

Dose, ^ to 1 dr.

daily, in divided portions, taken in thin muci-
lage or syrup, or in barley-water ; as an injec-

tion, 10 to 20 gr., to water, 4 to 6 fl. oz,, in

gonorrhoea, leucorrhoea, &c.

Aluminum, Chloride of. Al^Clg. Sijn. Ses-
QUICHLO"ilIDE OF AeTJJIINUII ; AlTJMIN'iI
Chloei'di, &c., L. Prep. A thick paste made
of dry precipitated alumina, lampblack, and oil,

is strongly heated in a covered crucible imtil all

the organic matter is carbonised. The resi-

duum is transferred to a porcelain tube fixed

across a furnace, one end of which is connected
with another tube containing dry chloride of

calcium, and the other end with a small tubu-
lated receiver. The porcelain tube is then
heated to redness, whilst chlorine, dried by
passing through the chloride-of-calcium tube,

is transmitted through the apparatus. In one
or two hours, or as soon as the tube is choked,
the M'hole is allowed to cool, and the newly-
formed SESQUICHLOEIDE collected and pre-

served in mineral naphtha for use.

On the large scale:—Chlorine, dried as

before, is passed over a mixture of pure clay,

lamp-black, and coal-tar, contained in an iron

retort, similar to that used in the manufacture
of coal-gas (previously ignited by means of

a suitable furnace), and connected with a cool

chamber accurately lined with tiles of earthen-

ware. The vapours of the sesqtticheoeide
condense in this chamber, as a yellowish crys-

talline mass, which "is collected and preserved
as befoi'e.

Frop., S^c. It is volatile at a dull red heat

;

excessively greedy of moisture ; and very so-

luble, with decomposition, hydrochloric acid

and alumina being formed. Once dissolved, it

cannot be again recovered. Its chief use is in

the preparation of aluminum.
Ohs. Although alumina, like magnesia, is

freely soluble in hydrochloric acid, the sesqui-

chloride of aluminum contained in this solution

cannot be obtained in the anhydrous state,

or even the solid form, by its evaporation

;

the chloride suffering decomposition, -with

the formation of hydrochloric acid, which is

volatilised, and alumina, which is left be-

hind.

Aluminum, Ni'trate of. AL(N03)5. Syn.

Nitrate of Aitjmina; AEtr'jiixJi; Ni'teas,
L. Prep). Similar to that of the acetate

and citrate. Its concentrated acid solution

deposits rhombic crystals, containing 18 equiv.

of water
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Alumiimm, Oxide of (AI.O3), and Hydrate of

(A1,,(II0),;). Si/n. Alumina.
Prcj}. Aluiuuiuui is precipitated as a hydrate

from solutions of alumiuuui salts on the addi-

tion of an alkali or alkaline carbonate ; and
this precipitate, after being thoroughly washed
and dried, on ignition loses its water and be-

comes anhydrous. The following are the best

formula) for the purpose :

—

Alum is dissolved in about 20 times its

weight of distilled water, and the solution is

dropped slowly into pure solution of ammonia,
until the latter is nearly but not entirely satu-

rated, when the whole is set aside for some
time. The clear supernatant liquid is then

decanted, and the precipitate is carefully and

thoroughly washed three or four times with

tepid distilled water; after which it is col-

lected on a filter, again well washed with water,

and, lastlj', pressed and dried between bibulous

paper, either without heat, or at a temperature

not higher than 120' Fahr. The product is

pure hydrate of ammonium, and is converted

into anhydrous alumina by exposure to a white

heat in a covered crucible. The residuum, after

ignition, is pure anhy'beous alumina, or

SESQUIOX'iDE OF ALtJMIN'trM.

A solution of alum is slowly added to a solu-

tion of carbonate of ammonia, avoiding excess;

and the resulting precipitate,after being washed
and pressed, is dried at a heat of from 120° to

180° Fahr.

Prop., i^-c. A soft white powder. The
hydrate is freely soluble in the acids and in

solution of caustic potassa and soda (from
which It is precipitable by sal ammoniac);
when anhydrous (as after ignition), it is

scarcely acted on by acids, and when perfectly

indurated, or crystallised, it is wholly insoluble

;

but on ignition with alkalies, alkaline ALU'-

MiNATES are formed, and the alumina is then
readily dissolved by acids, forming salts, which
are mostly colourless, non-volatile, and soluble;

they have a very astringent and somewhat
sweetish taste, redden litmus paper, and lose

their acids by ignition. Its most remarkable,

or rather useful property, is its strong affinity

for the fibres of organic bodies, as cotton, flax,

silk, wool, &c., which are capable of taking it

from its salts ; and also for organic colouring

matters. Hence its great use in dyeing, and in

bleaching liquids and the preparation of lakes.

Hydrate of aluminum agitated or digested

with liquids containing vegetable colouring

matter, combines with the latter, and either

entirely, or to a great extent, removes it from
the solution.

Moist precipitated alumina, dried at a heat
between 70° and 80°, contains above 585. of

water ; dried at 212° Fahr., about 32^ of water.

Estim. Aluminum is weighed as oxide, after

ignition. The solubility of the moist or re-

cently precipitated hydrate in solution of am-
monia enable us to separate it from the

ALKALINE EARTHS which, wheu present, are

thrown down with it.

Uses, cfc. The moist hydrate is used in

several processes in the arts. It is the base
of cobalt-blue, the lake-pigments, &c. In
medicine, it is employed as an antacid and
astringent, in acidity of the stomach, cholera,

diarrho3a, and dysentery ; in which it is said to

be superior to the other absorbent remedies.

(Ficinus.) It has also been highly recom-
mended in the vomiting and diarrhcea of in-

fancy. (Durr; Neumann; Weese; &c.)

—

Dose. Children 3 to 10 gr. ; adults, 5 or 6 to

20 or even 30 gr., three to six times daily,

suspended in water, by mucilage or simple

syrup.

Alumiiium, Silicate of. Al2(SiOo)3. ' Syn-
Sil'icate of Alumina. A substance which,
in its hydrous form, is the chief and character-

istic ingredient of common clay ; and which
also occurs, in combination, in several other

important and abundant minerals.

Aluminum, Sulphate of. AU(S04)3. S^n.

Sesquisul'phate of Alumina, Neuteal s.

OF A., Alu'MIN^E SUL'PHAS, A. SESQUI-

sul'phas, L. Prep. 1. Saturate dilute sul-

phuric acid with hydrate of aluminum, gently

evaporate, and crystallise.

2. (Crude, commercial.) By mixing clay

and oil of vitriol, in the way described under
Alum. The product is the ' concentrated
Alum ' of the dyers.

Prop. Its crystals are needles and thin

pearly plates ; soluble in 2 parts of water

;

taste astringent, and somewhat sweetish ; re-

action acid; a full red heat expels its acid,

leaving a residuum of pure alumina ; with the

sulphates of potassium, sodium, and ammo-
nium, it forms alum.

Uses, Sfc. In the arts, chiefly as a substi-

tute for alum ; the sulphate of potassium in the

latter, being found to be an unnecessary and
costly ingredient, only useful to purify the salt

from iron, by forming a compound of easy

crystallisation; an object that may be effected

with greater certainty by cheaper methods.

In medicine, as a wash for foul and ill-con-

ditioned ulcers; and as an astringent and
antiseptic injection. M. Gannal has success-

fully employed a solution of this salt to pre-

serve animal bodies, by throwing it into the

arteries. Even an enema of 1 quart of it, or

an injection of a like quantity into the oeso-

phagus, will suffice to preserve a body for

several weeks. The mineral called Al'unitb

orAlu'minite, found near Newhaven (Sussex),

is a native subsulphate or basic sulphate (di-

sul'phate) of alumina.

Aluminum, Sulphide of. AUSj. Syn. Sul'-

PHiDE OF Aluminium, &c. A substance best

obtained by passing the vapour of bisulphide of

carbon over pure alumina, at a bright red heat.

It is instantly decomposed by water, with the

evolution of sulphuretted hydrogen. See ALU
MINUM {above).

Aluminum Tann'ate. Syn. Tannate op
Alumina, Eng. ; Aiu'min^ze tann'as, L. Prep.

Take of pure hydrate of aluminum (dried at 90"
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Fahr.), 1 partj tannic acid (dried at 212°),

2 parts J triturate them together for some
time, adding just sufficient water to bring them
to the consistence of a syrup, and carefully

evaporate to dryness at a heat not higher than
120^ Fahr.; lastly, reduce the residuum to

powder.
Uses, S^c. A combination of certain con-

stitution, which is said to have been found
very useful in obstinate vomiting and diar-

rhoea, in dysentery, and particularly in ha3-

nioptysis, hsemorrhage, &c.

—

Dose, 3 to 32 or

15 gr.

Aluminium Bronze. See Bkonze AirMi-
NITTM.

AL'VINE (-vin). Syn. Aivl'Ntrs, L. : Al-
VIN, Fr. Of or from the belly or intestines

;

relating to the intestinal secretions.

AMABELE. Consists of crushed millets.

See Millet.
AM'ALOU (-ah-doo). 8yn. GrEEMAN TIN-

DEE, Totich'wood, Pyeotech'kic sponge.
SpunkJ§, Suegeon's Ag'aeic, A. of the oak,
&c. ; Agae'ictjs qtjee'cus, A. quee'nus,
A. CHiEtrEGo"ETrM:, Fun'gtts quee'cus, &c.,

L. ; Amadou, Agaeio Amadouviee, Fr.

;

Zundeeschwamm. Ger. A soft, spongy,

combustible substance, being the prepared
flesh of hole tus fomenta"rills (Linn.), an in-

digenous species of fungus found on the oak,

birch, and a few other trees (seal amadou or

oak-agaeic) ; for which h. ignia"rius (Linn.),

a like fungus, found on the willow, cherry,

plum, and other trees, is frequently substi-

tuted.

Collec, Prep., Sfc. The outer bark of the
fungus (collected in Aug. or Sept.) having
been removed with a knife, the inner spongy
substance is carefully separatedfrom the woody
portion lying below, and after being cut into

slices, is well beaten with a mallet until suffi-

ciently soft and pliable. Sometimes it is

first boiled in water, in order to separate

the epidermis and porous parts, and to free

it from soluble matter ; after which it is

beaten as before. In this state it is used in

surgery, &c. To complete its manufacture for
tindee, it is soaked once, or oftener, in a
strong solution of saltpetre (eed amadou;
BEOWN A.) ; or in a thin paste made of gun-
powder and water, ^vhich is thoroughly forced

into the pores (black a.) ; after which it is

dried, and well rubbed to free it from loose

matter. The first is the more cleanly ; the
last the more combustible.

Uses, Sfc. A light brown or reddish-brown
substance. In surgery, pharmacy, &c., it is

used to stop local bleeding, to spread plasters

on, as a compress, and for other like purposes.

When covered with resin-plaster it forms an
excellent article for the protection of abraded
surfaces. A small piece thus prepared, of a

circular shape, having a round hole cut in the

middle, the size of the apex of the corn, is

one of the very best corn-plasters known ; as

from its great softness it at once protects the

part from pressure, and removes the cause.

A.S a material for shoe-socks it is superior to

all other substances. The amadou for surgical

purposes must not contain nitre.

AMAL'GAM. [Eng., Ger.] Syn. Amal'-
GAMA, L. ; Amalgame, Fr. In chemistry and
metallurgy, an alloy containing quicksilver;

more particularly one in which that metal
plays i conspicuous part. Medallists impro-
perly apply this term to all soft alloys.

Mercury unites with many of the metals by
mere contact ; and with some of them, as gold,

silver, tin, and lead, in certain proportions,

without losing its fluidity. In a few cases, as

with potassium, this union is attended with
considerable violence, and with the production
of light and heat.

Prep. Most of these compounds may be
formed by agitating or rubbing the mercury
with the other metal, or metals, in the state of

filings or small fragments, either with or with-

out heat ; or with the easily fusible metals, by
adding it to them in the melted state ; care

been taken, in both cases, that the heat be not
sufficient to volatilise the mercury.

Prop., Uses, Sfc. Some amalgams are solid,

and not unfrequently crystalline ; others are

fluid. Of the latter several crystallise after a
time, becoming solid ; being, probably, merely
solutions of the solid amalgams in excess of

mercury. The amalgams of gold, silver, tin,

zinc, &c., are extensively employed in gilding,

silvering and dentistry, and in other useful arts

and manufactures.
Amalgam, Ammonium. An unstable com-

pound produced when a globule of mercury is

placed in a small cavity formed in a piece of

sal ammoniac, and the negative pole of a power-
ful galvanic battery is brought into contact

with the metal, and the positive pole, with the

ammoniacal salt. In a few seconds the new
compound (ammonium amalgam) of the con-

sistence of butter is formed. On withdrav/-

ing the influence of the battery, the whole
returns to its former condition. By put-

ting an amalgam of sodium into the mois-

tened cavity of the sal ammoniac, similar

results are obtained. The phenomena at-

tending the formation of this new sub-

stance have been urged as evidence of

the existence of the theoretical basic radicle

ammonium.
Amalgam, Elec'trical. Prep. 1. Take>

zinc and grain-tin, of each, 1 oz. ; melt them
in an iron ladle, remove it from the fire, and
add of mercury (hot), 3 oz. ; stir the whole
well together with an iron rod, pour it into a
well-chalked wooden box, and agitate it vio-

lently until cold ; or, instead of this, it may be

briskly stirred until cold, and then powdered.
It should be preserved in a corked glass

bottle.

2. (La Baume.) Zinc, 2 oz. ; grain-tin, 1 oz.

;

bees' wax, ^ oz.; melt, add of mercury, 6 oz.,

and otherwise proceed as before. Preferred by
some to all other mixtures.
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3. Zinc, 2 oz. ; mercury, 5 oz.

Use. To cover the cusliious of electrical

machines. A little of the powder is poured on
a piece of paper, crushed smooth with a Hat

knife, and then spread thinly on the surface of

the cushion or rubber, previously slig'htly

smeared with tallow ; or the powder may be

rubbed down with a little tallow, prior to the

application of it.

Amalgam, Gild'ing. Si/n. Ama-lgam of gold.
Prep. Take of grain-gold, 1 part; mercury,

8 parts; put them into a small iron sauce-

pan, or ladle, and apply a gentle heat, using

a smooth piece of iron as a stirrer ; when
the solution or combination is complete,

pour it out on a clean plate or smooth stone

slab.

Use. To gild brass, copper, &c., in the com-
mon process of wash or fire-gilding. A less

proportion of gold than the above is used

when a thin and cheap gilding is required

;

as by increasing the quantity of the mercury
the same weight of the precious metal may be

extended over a much larger surface.

Amalgam, Sil'vering.

—

a. For metals. Syn.

Amalgam of silver. Prep., Uses, &c. As the

last, but substituting silver for gold.

6. For GLASS. Prep. 1. Lead, tin, and
bismuth, of each, 1 oz. ; bees' wax or resin 5 oz.;

melt, skim off the dross, cool to the lowest

point at which the mixture will remain liquid,

and add of quicksilver 10 oz. ; mix well with

an iron rod.

2. Lead and tin, of each, 1 oz. ; bismuth, 2

oz.; quicksilver, 4 02. ; as the last.

Uses, &c. For silvering the insides of hollow

glass vessels, globes, convex mirrors, &c. The
glass being thoi'oughly cleaned and dried, is

carefully warmed, and the amalgam, rendered

fluid by a gentle heat, is poured in, and the

vessel turned round and round, so as to bring

the metal into contact with every part which it

is desired to cover. At a certain temperature

it will be found to readily adhere to the glass.

The excess is then poured out, and the vessel

set aside to cool.

AmaJgams, Tooth. See Dentistet and
Tooth-cements.
Amalgam, Var'nisher's. Prep. Melt grain-

tin, 4 oz., with bismuth, 1 oz. ; add quicksilver,

1 oz., and stir till cold ; then grind it very fine

with white-of-egg or with varnish, and apply

the mixture to the figure or surface with a soft

brush. It is used in several of the ornamental
trades.

Amalgamating Salts. Boil a solution of

pernitrate of mercury with excess of equal

parts of powdered persulphate and perchloride

of mercury, and decant the liquid portion of

the result for use. Chiefly used for amalga-
mating the zinc plates of galvanic batteries,

also as a substitute for mercury in gilding by
the amalgam process.

AMAL'GAMATED. Si/n. Amalgama'ttts,
L. ; Amalgame, Fr. Compounded or blended
with quicksilver ; formed into an amalgam.

AMALGAMA'TION. [Eng., Fr.] Syn. Amal-
Oama'tio, L. ; Veuquicken, Ger. The act
or process by which an amalgam is formed;
iicnce loosely, the mixing or blending cf dif-
ferent things. In the art of the refinerr, the
operation of separating gold and silver from
their ores bv means of mercurj'.

AM'ANDiNE (-dene). Pre2?. 1. (Trans-
parent.)

—

a. Fine new white or pale honey, 4
oz. ; white soft-soap (prepared from lard and
potassa), 2 oz. ; mix thoroughly in a marble
mortar, adding 1 or 2 teaspoonfuls (if neces-
sary) of solution of potassa, until a perfectly
homogeneous paste or cream is produced ; then
rub in, by degrees, and very gradually, of oil of
almonds, 7 lbs. (or q. s.), previously mixed with
essential oil of almonds, 1 oz.; essence (oil) of
bergamot, f oz. ; oil of cloves, i oz. ; and bal-

sam of Peru, 3 dr. The product, which should
have a rich, transparent, jelly-like appearance
and behaviour, is, lastly, put into pots for use
or sale.

b. (G. W. S. Piesse.) Simple syrup, 4 oz.

;

white soft-soap (see above), 1 oz. ; oil of
almonds, 7 lbs. (previously scented with— )

;

essential oil of almonds and bergamot, of each
1 oz. ; oil of cloves, ^ oz. ; the whole being
mixed, &c., as before. Both the above are of
very fine quality. Glycerin, in the proportion
of about i oz. to each lb. of the products,
added with the soap, improves their softening
quality.

2. (Opaque.)

—

a. From white potash-soap
and gum-mucilage (thick), of each 3 oz. ; new
white honey, 6 oz. ; and the yelks of 5 large
eggs ; well mixed together, and afterwards
intimately blended first, with oil of almonds
(scented as before, or at will), 2 lbs. ; and
afterwards, with thick pistachio-milk (made
of the fresh-peeled nuts and rose-water), 5
/. oz.

b. From almond-paste, honey, white potash-
soap, and glycerin, of each, 1 oz.; yelk of 1
egg; oil of almonds, f pint (holding in solution

—) ; essential oil of almonds, 1 dr. ; balsam of
Peru, i dr.

Uses, Sfo. To whiten and soften the skin,

and to prevent it chapping. A small portion,

about half the size of a filbert, with a few
drops of warm water, produces a very white
and rich lather, with which the hands and face

are lightly rubbed, and the skin, in a short

time, gently wiped with a small napkin, whilst

the water on it is still milky.

Tlie manufacture of amandine is a matter
of some difiiculty and labour. The details

essential to success are given under Emul-
SINES. It is sometimes coloured, which is done
by infusing or dissolving in the oil, before

using it, a little—spinach-leaves, for GEEEN ;

and palm-oil, or annatto, for YELLOW and
OEANGE. A beautiful SCAELET or CEIMSON
tinge may be given to it by a little liquid

rouge or carmine (ammoniacal), added just

before removing it from the mortar. See

Emtjlsines, Olivine, Paste, &c.
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AMANI'TA MUSCA"EIA. The fly-agaric or

fly-mushroom. See Agaeic.
AMANITINE. Syn. Aiiaxitina, L. The

name given by Letellier to the poisonous

principle of amani'ta mtiscaria, and some other

species of fungi. It is brown, uncrystallisable,

and soluble.

AMARA. [L.] In medicine and -pliarma-

cologi), the bitter tonics,

AMARANTH. Syn. Amaeanth'tts, L. ;

Amaeante, Fr, The flower love-lies-bleeding

{amaranthus caudatus— Linn.). In poetry,

an imaginary flower that never fades.

(Milton.) In chromatics, a colour inclining to

purple.

AMAEYTH'RINE. A bitter principle

found, in certain lichens, associated with ery-

thrine (which see).

AMASI. This, the native name given by
the natives of Central Africa to sour mills,

which they prepare by adding to the new milk,

a small quantity of milk previously allowed to

become sour. The milk thus acidified is con-

sidered by them far more wholesome than new
milk.

AMAUROSIS. Syn. Guita seeexa, Suf-

PUSIO NIGEA. A diminution or total loss of

sight, arising from paralysis of the retina or

optic nerve.

AM'BER. Syn. Elec'teon, Gr. ,• Elec'-

TEUM, StJC'CINTTM (Ph. D.), L. ; AlTBEE, Suc-

ciw, Fr. .; Bee]S-stein, Ger. ; LYNX-STONEf,
La'pis LTN'cisf, L. A well-known yellowish,

semi-transparent, fossil resin, of which trinkets

and the mouth-pieces of pipes are commonly
made.

Nat. hist., Sfc. Amber is found in detached

pieces on the sea- coast, and is dug up in dilu-

vial soils. That of commerce comes chiefly

from the southern coasts of the Baltic, where
it is cast ashore between Konigsberg and
Memel ; and from Ducal Prussia, Saxony,

Poland, Sicily, and Maryland (U.S.), where it

is dug out of beds or mines. It has also been

found on the shores of Norfolk, and small

pieces are occasionally dug np in the gravel

pits round London. It is probably an ante-

diluvian resin ; and when found on the coast,

is supposed to be disengaged, by the action of

the sea, from neighbouring beds of lignite or

fossil coal. Much diversity of opinion for a

long time prevailed amongst naturalists and
chemists as to the origin of amber, some refer-

ring it to the vegetable, others to the mineral,

and some even to the animal kingdom ; its

natural history and analysis affording some-

thing in favour of each. The vegetable origin

of amber has, however, been recently shown
by various facts, and is now generally ad-

mitted. According to Sir David Brewster, its

optical properties are those of an indurated

vegetable juice. (' Ed. Phil. Journ.,' ii.) In-

sects and fragments of vegetables are fre-

quently found imbedded in it ; and this in a

manner which could only have occurred when
the resin was a viscid fluid. Microscopical

researches have led to the conclusion that
it is the production of some species of pine,

closely allied to the pinus balsamea. (' Entom.
Trans.,' i & ii.)

Manuf, Amber is woeked in a lathe, pol-
ished with whiting and water or rottenstone-

and-oil, and piniseed off by friction with
flannel. During the operation the pieces often

become hot and electrical, and fly into frag-

ments j to avoid which they are kept as cool

as possible, and only worked for a short period

at a time. The workmen are said to often
suffer considerably from electrical excitement.
Amber is joined and mended by smearing
the surface of the pieces with linseed or boiled

oil, and then strongly pressing them together,
at the same time holding them over a charcoal

flre, or heating them in any other convenient
way in which they will not be exposed to in-

jury. The commoner varieties are haedened
and rendered cleaeee, either by boiling them
in rape oil for about 24 hours, or by surround-

ing the pieces with clean sand in an iron pot,

and exposing them to a gradually increasing

heat for 30 or 40 houx's. During this process

small fragments are kept in the sand at the
side of the pot, for the purpose of occasional

examination, lest the heat be raised too high,

or be too long continued.

Frop.,Sfc, Hard ; brittle ; tasteless; glossy;

generally translucent, but sometimes opaque,
and occasionally, though rarely, transparent;

colour generally yellow or orange, but some-
times yellowish-white; becomes negatively elec-

tric by friction ; smells agreeably when rubbed
or heated ; fracture conchoidal and vitreous

or resinous ; soluble in the pure alkalies, and,

without decomposition, in oil of vitriol, which
then becomes purple ; insoluble in the essen-

tial and flxed oils without long digestion

and heat ; soluble in chloroform ; melts at

about 550° Fahr. ; burns with a yellow

flame, emitting at the same time a peculiar

fragrant odour, and leaving a light and
shiny coal. By dry distillation it yields in-

flammable gases, a small quantity of water, a

little acetic acid, a volatile oil (oil op ambee;
O'leijm: suc'cini, L.) at first pale, afterwards

brown, thick, and empyreumatic, and an acid

(srCCIN'lC acid ; ACIDTJJVI STJCCIN'iCrM, L.);

with residual charcoal 12 to 13^. Sp, gr,

1-065 to 1-09, but usually about 1-070, It

cannot be fused without undergoing more or

less chemical change,

Ident, Amber may be known from mellite

and copal, both of which articles are occasion-

ally substituted for it, by the following charac-

teristics :—1. Mellite is infusible by heat,

and burns white :—2. A piece of COPAL, heated

on the point of a knife, catches fire, and runs

into drops, which flatten as they fall :—3.

Ambee burns with spitting and frothing, and
when its liquefied particles drop, they rebound
from the plane on which they fall (M.

Haliy) :—4, Neither mellite nor copal yields

succinic acid by distillation ; nor the agree-
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able odour of amber when burnt ; nor do they

become so rcadil3' electric by friction.

Uses. It is chiefly made into mouth-pieces

for pipes, beads for necklaces, and other orna-

ments and trinkets. It is also used as the basis

of several excellent varnishes. In medicine, it

Avas formerly given in chronic coughs, hysteria,

&o.

—

Dose (of the powder), 10 to 60 gr.

Seinat'ics. The finer sorts of amber fetch

very high prices. A piece llb.m weight is

said to be worth from 101. to \ol. 5000
dollars a few years since were offered in

Prussia for a piece weighing 13 lbs., and which,

it was stated by the Armenian merchants,
would fetch from 30,000 to 40,000 dollars in

Constantinople. It is more valued in the East
than in England ; and chiefly on account of

the Turks and other Orientals believing it to

be incapable of transmitting infection. In the

royal cabinet, Berlin, there is a piece weighing
18 Jhs., supposed to be the largest ever found.
The courser kinds alone are emploj^ed in

medicine, chemistry, &c.

Amber, Ac'id of* (as'-). Succinic acid.

Amber, Bal'sam of. Syn. Bal'samum suc'-

CIjS'i, L. The thick matter left in the retort

after the rectification of oil of amber ; and
which it resembles in its properties.

Amber, Facti"tious (-tish'-). Syn. Sijc'cintjm

FACTi"iitrM, L. Mellite, copal, and anime,
have each been substituted for amber, espe-

cially for small fragments of it. Recently an
imitation has been produced by acting on
gutta percha with sulphur, at a high tempera-
ture, which, either alone or in combination
with copal, is said to have been extensively

passed off for genuine amber.
Amber, Liq'uidf. See Liquid-ambae.
Amber, Oil of. See Oils.
Amber, Ee'sin of. See Pyeexine.
Amber, Salt of. Succinic Acid.

Amber, Sol'uble. Frep. Fragments of amber
are cautiously heated in an iron pot, and as

soon as it becomes semi-liquid, an equal weight
of pale boiled linseed-oil, previously made
hot, is very gradually stirred in, and the
whole thoroughly blended. Used as a cement
for glass and earthenware, and thinned with
oil of turpentine to make varnishes. It will

keep any length of time if preserved from the
air.

AMBER-CAM'PHOE. See Pyeetine (Crys-
talline).

AM'BEE, DRINKf. Amber-coloured malt
liquor.

AM'BEE-SEED. Musk-seed (which see).

AM'BER-TEEE. The popular name of a
species of anthospermum, an evergreen shrub,
of which the leaves, when bruised, emit an
agreeable odour. "

AM'BEEGEIS (-gvis
; grese %). Syn. Geey

AMBEE*; Ambeagei"sea (grizh'-e-a), L.

;

Ambeegeis, Er. ; Ambea, Ambae, Ger. An
odorous, solid substance, found floating on the
sea in tropical climates, and in the csecum of
the cachalot or spermaceti, whale (physeter

macrocephalus). It has been supposed by
some to be a morbid secretion of the liver or
intestines, analogous to biliary calculi ; but
according to Mr Bcale, it consists of the mere
indurated faeces of the animal, perhaps (as

suggested by Brande and Pereira) somewhat
altered by disease. "Some of the semifluid

faeces, dried with the proper precautions, had
all the properties of ambergris." (Beale.) It

is occasionally found in masses weighing from
60 to 225 lbs.

Prop., &jC. Solid, opaque, ash-coloured,

streaked or variegated, fatty, inflammable

:

remarkably light; highly odorous,' particularly

when warmed, cut, or handled—the odour
being peculiar and not easily described or

imitated, of a very diffusive and penetrating
character, and perceptible in minute quantities;

rugged on the surface ; does not efi'erv'esce

with acids ; melts at 140° to 150° Pahr. into a
yellowish resin-like mass ; at 212° files off as a
white vapour ; very soluble in alcohol, ether,

and the volatile and fixed oils. It appears to

be a non-saponiflable fat, analogous to choles-

terine. Sp. gr. 0-780 to 0-926.-

Piir. From the high price of genuine
ambergris it is very frequently, if not nearly
always, adulterated. When quite pure and of
the best quality, it is—1. Nearly wholly
soluble in hot alcohol and ether, and yields

about 85§ of ambreine:—2. It almost wholly
volatilises at a moderate heat, and when burnt
leaves no notable quantity of ashes ; a little of

it exposed in a silver spoon melts without
bubble or scum ; and on the heated point of a
knife it is rapidly and entirely dissipated :

—

3. It is easily punctured with a heated needle,

and on withdrawing it, not only should the
odour be immediately evolved, but the needle

should come out clean, without anything ad-

hering to it (Normandy):—4. The Chinese
are said to try its genuineness by scraping it

fine upon the top of boiling tea. " It should

dissolve (melt) and difiuse itself generally."

Black or white is bad. The smooth and
uniform is generally factitious.^

Uses, &^"c. It is highly prized for its odour,

which is found greatly to. improve and exalt

that of other substances ; hence its extensive

use in perfumery. In medicine it was for-

merly given as an aphrodisiac, in doses of 3 to

10 gr. "A grain or two, when rubbed down
with sugar, and added to a hogshead of claret,

is very perceptible in the wine, and gives it a
flavour, by some considered as an improve-

ment." (Brande.)

Ambergris Facti"tious. An article of this

kind, met with in the shops, is thus made :

—

Orris-powder, spermaceti, and gum-benzoin, of

each, 1 lb. ; asphaltum, 3 or 4 oz. ; ambergris,
1 It has a "pleasant musk-like odour, wliich is sup-

posed to be derived from the squid (' sepia moschata ') on
wliich the animal feeds," the "horny beaks" of which
" are often found imbedded in the masses." (Pereira.)

It has a " a smell resembling that of dried cow-dung."
(Redwood, ' Gray's Supplement,' 1857. p. 606.)

2 Sp. gr -780 to -Sgs—Brande; "908 to 920-Pereira.
3 Ur«^s 'Diet, of A., M. & M.,' 5th Ed.,i, 138.
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6 oz. ; graiu-musk, 3 dr. ; oil of cloves, 1 dr.

;

oil of rhodium, ^ dr.; liquor of ammonia, 1

Jl. oz. ; beaten to a smooth hard mass with

mucilage, and made into lumps whilst soft.

This fraud is readily detected.

AM'BREINE (-bre-in). Syn. Ambeei'na,
L. ; Ambeeine, Fr. ; Ambaestoff, Ger. The
fatty, odorous principle of ambergris.

Prep. Digest ambergris in hot alcohol (sp.

gr. 0"827) until the latter will dissolve no
more, then filter. The ambeeine will be de-

posited as the solution cools, in an irregular

crystalline mass, which may be purified by re-

crystallisation in alcohol.

JProp., <^c. Melts at ahout 90° ; volatilises

at 212° to 220° Fahr. ; nitric acid converts it

into ambeeic acid. It closely resembles

cholesterine.

—

Prod. 85^.
AMBRETTE' (-bref). [Fr.] Musk-seed.

AMBEOSIA, RING'S VEGETABLE (Tubbs,

Peterborg, U.S.). A liquid with a sediment,

containing 1 per cent, of lead. (Chandler.)

AMEISEN BALSAM. Von Dr Livingstone

(Ahnelt, Charlottenburg), Balsam of ants.

Castor oil, 72 grms. ; balsam of Peru, 2 grms. ;

bergamot, 5 drops. (Hager.)

AMERICAN PILLS (A. H. Boldt, Lexing-

ton). For full-blooded, corpulent persons, and
for those of sedentary habits, for irregular

menstruation, and against contagious diseases.

Made of scammony, rhubarb, and soap.

(Schadler.)

AMERICAN MEDICINES, Dr SAMPSON'S
(New York). Two kinds of pills of coca :

—

No. 1. 85 pills composed of coca extract and
coca powder, and each pill containing about
0*006 grm. of a morphia salt. No. 2. 50 pills,

also of coca, and each containing 0'05 grm. of

powdered iron. Both kinds are rolled in lyco-

podium. (Haser.)

AMURICAN^PILLS FOR ASTHMA. Gilded

pills made of gum ammoniacum.
AMERICAN SCHAMPOO-FLUID FOR PRO-

MOTING THE GROWTH OF THE HAIR.
Spirit of wine and rum, with some carbonate

of ammonia and potash.

AMERICAN DROPS FOR TOOTHACHE
(Majewsky, Warsaw) have been found of

various composition. Some which profess to

have taken a prize at the Vienna Exhibition

were composed of French brandy, containing

common salt, and coloured with cochineal. The
first was a spirituous solution of an ethereal oil

with some oil of cloves, coloured rather red-

dish ; No. 2 was a similar solution with some
oil of peppermint and tincture of rhatany ; and
No. 3 was merely a diluted solution of No. 2.

(Hager.)

AMERICAN UNIVERSAL BLOOD-PURIFY-
ING HERB TEA (Dr Kuhr), for women's dis-

eases, hysteria, nervous debility, epilepsy,

stomachic complaints, asthma, hsemorrhoids,

gout, rheumatism, worms, and much besides.

White horehound, marsh mallow, liquorice

wood, and sassafras, of each, 10 parts ; anise,

coriander and fennel, of each, 5 parts; red

poppy petals, 4 parts; lavender flowers, 2
parts; senna, peppermint, millefoil flowers,
and valerian root, of each, 1 part. (Kuhr
and Selle.)

AM'ETHYST (-thist). S^n. Pueple eock-
CETSTAL ; Amethtste, Fr. ; Amethys'ttts, L.
A beautiful sub-species of quartz or rock cry-
stal, of a violet- blue colour of varying inten-
sity, in great request for cutting into seals,

brooches, and other like articles of ornament.
It was known and prized in the earliest ages
of antiquity. Among the ancients, cups and
vases were made out of this mineral ; and it

was an opinion of the Greeks and Persians,
that an amethj'st bound on the navel would
counteract the effects of wine, and that wine
drank out of an amethystine vessel would not
intoxicate. See Gems.

Amethyst. In chromation, dyeing, &c., a
rich variety of deep violet colour. Hence,
amethyst'ine (in), &c.

Amethyst, Orient'al. A rich violet-blue

variety of transparent, crystallised corundum.
AM'IANTH (-e-anth). Syn. Amianth'us,

Amian'tus, L. ; Amiante, Fr. The whiter
and more delicate varieties of asbestos, par-
ticularly those which possess a satiny lustre.

AM'IDIN (-e-din). [Eng., Fr.] Syn.
Am'tdine ; Amidi'na, L. A substance noticed

by Saussure in starch-paste, when long kept.

According to Caventou, it is formed at once by
the action of boiling water on starch. It forms
the interior substance of the starch-grains,

and its properties are intermediate between
those of starch and gum. It is, indeed, the
soluble part of starch, of which a perfect so-

lution can only be obtained by prolonged
ebullition in a large quantity of water.

AMID'OGEN. NHo. Literally, the gene-
rator of amides ; in chemistry, the name given
by Kane to an hypothetical body, composed of

two atoms of hydrogen and one of nitrogen.

It forms amides by combining with other
bodies.

Amidogen Ba'ses. In chemistry, ' amines'

in which only one equiv. of hydrogen is re-

placed by an organic radical ; and hence called

PEIMAEY MON'AMINES.
AMMONIA. NH3. Syn. Ammonia gas. Am-

MONIACAL GAS, AlsHTDKOUS AMMONIA, TeE-
HYDEIDE OF NITEOGEN ; AMMO>riAQTJE, Fr. ;

Ammoniak, Ger. At the present day the

ammonia of commerce is chiefly prepared from
the ammoniacal liquor of the gas-works and
the manufactories of ivory black, animal char-

coal, &c. Lant or stale urine is also an im-

portant soui'ce of ammonia. In these places

a large quantity of crude ammoniacal liquor is

produced ; to which either sulphuric or hydro-

chloric acid is added, by whicii it is converted

into a salt, which may be obtained nearly pure

by evaporation, and one or more crystallisa-

tions, and, in the case of the hydrochlorate

and carbonate, subsequent sublimation. Other

sources and processes have been sought out

and occasionally adopted for the preparation
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of the principal salts of ammonia (its sulphate,
carboQate, and hydrochloratu) ; sonic of which
have been patented, but few of them have
got into general use, or have been carried out
on the large scale. For many years the manu-
facture of ammonia and its compounds has
incessantly engaged the attention of European
chemists.

Many nusuccessful attempts have been made
to directly convert the nitrogen of the atmo-
sphere into ammonia. Of these we may men-
tion one which consisted in passing a mixture
of nitrogen, carbonic oxide and steam over
red-hot hydrate of lime, whereby ammonia
and carbonic acid are formed. A plan for the
indirect application of atmospheric nitrogen
in the preparation of ammonia was suggested
by Margueritte, in which it was proposed that
cyanide of barium should be prepared, and its

nitrogen converted into ammonia by the aid of

a current of superheated steam at 600° C.

According to the description of this process in

a patent, not, however, in practice, native car-

bonate of baryta is calcined with about 30^ of
coal-tar, for the purpose of rendering the mass
porous as well as more readily converted into

caustic baryta at a lower temperature. The
carbonaceous mass is, after cooling, placed in

a retort, and kept at a temperature of 300° C,
while air and aqueous vapour are forced in,

the result being the formation of ammonia in

considerable quantity, and carbonate of baryta,

which is again used.

Ammonia is evolved from ball soda while
cooling; during the formation of cyanogen
and cyanide of potassium in blast furnaces;
and the formation of sal-ammoniac in the
process of iron smelting.

Ammonia, in a state of combination, is

found, in variable quantities, among the saline

product of volcanoes, in sea and rain water, in

bituminous coal, in urine, in guano, and in

the atmosphere, especially that of large towns.
The minute stellated crystals sometimes found
on dirty windows in London, and other popu-
lous cities, consist of sulphate of ammonia.
It is also found in clayey and peaty soils, and
in minute quantity in good air and water.
(Brande ; Fownes ; Letheby.) In the free state

it exists in the juices of some plants, and in

the living blood of animals, and it is freely

developed during the decomposition of azotised

vegetable substances, and during the putre-
faction of animal matter.

Frep. A mixture of fresh hydrate of lime
with an equal weight of sal ammoniac (both
dry and in fine powder) is introduced into a
glass flask or retort, the beak of which com-
municates with one end of a U-shaped tube
filled with small fragments of recently burnt
quick-lime, and from which extends another
glass tube, about 18 inches long, having its

further end bent up ready to be placed under a

gas-jar, on the shelf of a mercurial pneumatic
trough. (See engr.) The joints being all

made air-tight by collars of India rubber, heat

IS applied by means of a spirit-lamp, and as
soon as the air contained in the apparatus is

expelled, the gas is collected for use. It can-

not be dried by means of chloride of calcium.

Powdered quick-lime may be substituted for

the hydrate in the above process; in which
case the evolved gas is anhydrous, but a much
greater heat is then required for its liberation.

Comp. Ammonia is a compound of 3 volumes
of hydrogen, and 1 vol. of nitrogen, condensed
into two volumes; and by weight of 82'35 parts

of nitrogen, 17"65 parts of hydrogen, or, in

other words, of one atomic weight of rutrogen

and three of hydrogen, having the formula
NH3.

Frop. Gaseous, colourless, invisible ; highly
pungent, acrid, irritating and alkaline ; irre-

spirable, unless very largely diluted with air

;

extinguishes combustion ; burns slowly in oxy-

gen ; sp. gr. 0"589; 100 cub. inches weigh
18-26 gr. Under a pressure of 6'5 atmo-
spheres, at 50° Fahr., it forms a transparent,

colourless liquid of the sp. gr. 0'731 ; at 60°

Fahr. this liquid expanded into 1009 times
its volume of ammoniacal gas ; at—40° Fahr.,

and the oi'dinary atmospheric pressure, it

forms a subtle colourless liquid, which at

—103° Fahr. freezes into a white, translucent,

crystalline substance. (Faraday.) It is highly

basic ; all its salts are either volatilised or

decomposed at, or under, a red heat—those

with a volatile acid sublime unchanged—those

with a fixed acid lose their ammonia. It is

decomposed into its elements by transmission

through a red-hot tube; and when in contact

with metallic oxides or spongy platinum, at the

same temperature, the newly evolved hydro-

gen unites with the oxygen of the oxide or of

the atmosphere, forming water. Water at 50°

Fahr. absorbs 670 times its volume of this gas,

and the solution has the sp. gr. 0'875. Its

concentrated aqueous solution boils at 130°,

and freezes at—40° Fahr.

Tests, Sfc. Ammonia is recognised by—1.

Its pungent odour :—2. By turning vegetable

blues green, and vegetable yellows brown ; but
which soon regain their previous coloui's, es-

pecially on the application of heat :—3. By pro-

ducing dense white fumes when brought in con-

tact with those of hydrochloric acid :—4. By
the Nessler test (see Water, Quantitative
and Qualitative Analysis of :—5. If a satu-

rated solution of arsenious acid is mixed with

a solution of nitrate of silver (strength 2J) a

trace of ammonia causes the formation of try-
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argentic arsenite :—6. Bottger says a very

delicate test for ammonia is afforded by an

aqueous solution of carbolic acid. On adding

to a liquid containing the smallest quantity of

ammonia, or an ammouiacal salt, a few drops

of this solution, and then a small quantity of

a filtered solution of chloride of lime, the

liquid becomes green, especially when warmed.

Phys. eff., (^'c. Inhaled, undiluted with air,

it is an irritant poison, producing spasms of

the glottis, convulsions, and death ; even when
diluted it acts as a powerful acrid, and local

irritant ; applied to the skin it causes vesica-

tion. The use of the pungent odour of com-

mon ' smelling salts,' in syncope, headache, &c.,

is well known. Largely diluted with air, it

lias been recently highly extolled in chronic

hoarseness, asthma, &c. ; and as an antidote to

the fumes of bromine, chlorine, andhydrocyanic

acid. (Smee.)

Ant.) &-0. The vapour of acetic acid or com-

mon vinegar, freely inhaled. It may be pro-

duced by sprinkling a little on a piece of hot

iron, as a heated shovel. If bronchial inflam-

mation foUows, it must be treated by purga-

tives and a low diet ; and, if severe, and the

patient be plethoric or robust, by venesection

or cupping.

Uses. Ammonia is employed in numerous
processes in chemistry and the arts ; but chiefly

in the form of ' liquor of ammonia,' ' spirits of

hartshorn,' &c., and in combination, under the

form of salts. In its pure or gaseous state it

possesses little practical interest.

Ammonia, Solution of. Syn. SoLtrTiON of
AMMONIA, LiQTJOE AMMONIA, AMMONIUM HY-
DEATE, Ammonia, Eng. ; Ammoniaque li-

QuiDB, Dissolution d'ammoniaque, Espeit
DE SAL ammoniac, Fr.; Atzendee ammonium-
LIQUOE, SALMIAE-GEIST, Ger.

J
LiQUOEE Dl

ammoniaco, Ital. Ammonia gas readily dis-

solves in water, one volume of water absorbing

about 670 volumes of ammonia, much heat

being liberated, and the solution increases

greatly in volume.

This solution is regarded in two very differ-

ent lights; firstly and most generally as simply

a solution of gaseous ammonia, a view rendered

most probable by its general physical and by
many chemical reactions ; by a few, however,

it is looked upon as a solution of ammonium
hydrate.

Prepared by distilling, in a tubular retort,

equal parts of sal ammoniac, hydrated lime,

or slaiied lime and water, and passing the

gas evolved thi-ougli a set of Wolff's bottles

partially filled with water, as in the figvu-o

above.

A, CyliDdrieal Iron Retort.

B, Furnace for ditto.

C C C C, Stoneware Receivers.

Commercially tliis article is prepared on the
large scale, from a mixture of about equal

parts of fresh- slaked lime and sal-ammoniac

DDDD, Connecting Pipes.

E F, AVaste Pipe and Receiver.

G, Safety Tube.

or sulphate of ammonia, which i.^ heated in an
iron cylinder or retort connected with a set of
' refrigerators ;' the latter consisting of a row
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of stoneware bottles with double necks, con-

taining water, and kept very cold. The general

arrangement of the apparatus used in this

nianut'acture is exhibited above, and with the
accompanj'ing references, will be easily under-

stood. The ' condensers,' when in use, are

surrounded with cloths (not shown in the

engr.) kept wet with very cold water, whilst

constant current of cold air is commonly made
to pass over them. The pipe (D) leading from
the retort is also several feet long-, and is

advantageouslypassed through a wooden screen

in order that the radiated heat of the retort

and brickwork of the furnace may bo inter-

cepted as much as possible.

Two different methods of proceeding ai-e

adopted in this process. In the one the dry
pulverulent ingredients are mixed together,

and the resulting gas distilled over into the
water placed in the receivers. In the other

the lime is made into a ' pap ' with water, and
the ammonia-salt, in coarse powder, being-

added, the whole is rapidly blended together,

before closing the retort, and applying heat.

In either case a proportionate quantity of

water is put into the condensers, and the
operation is nearly similar; but the latter

method requires the least heat, and so far as

the receivers and refrigerators are concerned,
is, perhaps, the one most easily managed. It

is that which is always, and necessarily fol-

lowed, when sulphate of ammonia is employed.
Frop., Uses, Sfc. Highly pungent, caustic,

and alkaline ; lighter than water, and present-

ing in a liquid form most of the characteristics

of pure ammonia. When strongest has a sp.

gr. of "875, and contains about 39 per cent, of

ammonia, but the usual strong ammonia of

commerce has a sp. gr. of but "SS. The liquor

ammonia fortior, B. P., has a sp. gr. of about
"893, and contains 32-5 per cent, of ammonia,
while the liquor ammonia B. P. has a sp. gr. of

about "940, and contains aboi;t 10 per cent, of

ammonia. As a medicine it is antacid, diapho-

retic, rubefacient, stimulant, and counter-irri-

tant; and is used in various affections in which
these remedies are indicated. As a vesicant it

is superior to cantharides, and as a caustic it is

used with advantage in the bites of rabid ani-

mals, especially those of serpents and insects.

Its vapour is a common nasal stimulant in

faintings, epilepsy, &c. In its concentrated
form it is a corrosive x^oisou.

—

Dose, 5 to 25
drops, in cold water, or milk and water. It

enters into the composition of several valuable

external remedies, and is in constant employ-
ment in the chemical laboratory/, both as a
reagent and for the preparation of other com-
pounds.

Ant., 4v. When the fumes have been in-

haled, the patient should be exposed to a cur-

rent of fresh air; and when the liquid has
been swallowed, vinegar or lemon-juice mixed
with water may be administered ; followed by
an emetic, or, on its failure, by the stomach-
pump.

Estlm, The quantity of gaseous ammonia in

pure water of ammonia is easily determined
from the specific gravity of the liquid, or from
its saturating power. AVhen impure or mixed
with other substances, a given weight of the

sample is placed in a small retort, the end of

which is made to dip into a vessel containing
dilute hydrochloric acid, A strong solution of

caustic potassa is then poured into the retort,

and heat applied by moans of a small spirit

lamp. When all the ammonia is distilled over,

the acid solution is evaporated to dryness, by
the heat of a water bath, and the residuum
(chloride of ammonium) weighed. Each grain

of the chloride thus found represents •3180i
gr. of pure ammonia ; 53'5 parts of the former
being equivalent to 17 of the latter. If the

article for examination be a solid substance (as

a salt), it may be dissolved in water, or in

dilute acid, before behig put into the retort.

In accurate experiments in the laboratory,

ammonia is usually weighed either as chloride

of ammonium (see above), or as ammonio-
blchlorlde of platinum (NH4CI, PtCIo) ; every

gr. of the latter representing "07614 gr. of

pure ammonia. Sometimes, though rarely,

the quantity of ammonia is determined from
the volume of nitrogen eliminated from it, of

which 14 gr, represent 17 gr, of ammonia.
Concluding nmarJcs, Fafenfs, Sj'c. What-

ever form or process may be adopted for the

preparation of liquid ammonia, it is absolutely

necessary to keep the receivers as cool as pos-

sible, by means of snow, ice, or a current of

very cold water, for the purpose of promoting
the absorption of the gas, and to prevent its

loss. On the small scale, the glass receivers or

bottles may be most conveniently surrounded

with ice, or a freezing mixture, and two, or

more of them, should be furnished with safety-

tubes, to prevent accidents, Ou the large

scale, a capacious oblong retort, usually of iron

(but sometimes, though seldom, of lead), with a

large opening or tubulature conveniently situ-

ated for inserting the 'charges,' and with-

drawing the residuum of the distillation, is

employed. The tubulature, or opening, is closed

by means of a large and accurately ground
iron stopper, or with a door secured by screws,

as the case might be. The stopper is well

greased before insertion, and is removed by
means of a powerful lever. Should it become
so fii-mly fixed that it cannot be displaced in

the usual manner, a cloth moistened with

cold water, and carefully wrapped round it,

without touching the neck of the retort, will

generally cause it to contract sufficiently to

enable the operator to remove it with facility.

Sometimes a large iron kettle, with a move-

able and accurately fitting lid secured in its

place like that of a ' Papin's digester,' and
having a large and long tubulature in it»

centre, is employed instead of a retort, over

which it has the advantage of exposing a

larger opening for the removal of the resi-

duum of the process. In either case the dis-
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tillatory vessel is imbedded in sand supported

by fire-brick, and is not exposed directly to

the heat of the furnace. Before commencing
the distillation the joints are all well luted, to

avoid leakage. An excellent plan is to pass

the gas, as it leaves the retort, through a

silver or pewter ' worm' or 'refrigerator ' set

in a tub supplied with a stream of very cold

water ; by which it will be sufficiently cooled

before it reaches the ' receivers' to obviate the
necessity of any further attention to them
than keeping the cloths wrapped round them
constantly moistened with cold water. The
lower end of the ' worm' should be connected,

by means of a balloon-shaped ' adopter,' with
the ' still,' and the upper end with the first

' receiver ;' the use of the balloon being to

intercept any volatilised ammonia-salt that

might be accidentally driven over by the heat

being too high, or too suddenly raised.

The heat should be gradually applied, and
vei'y gradually raised, to prevent any of the

sal ammoniac or sulphate being volatilised

undecomposed ; and even towards the end of

the process it should not even approach red-

ness.

The lime is best ' slaked' and ' papped' with
about 4 parts of water ; as a lower heat is

then required to expel the gas, and it passes

over more easily and fully than when less

water is employed. This is absolutely neces-

sary when the sulphate is the ammonia-salt
used ; as otherwise the residuum of ' sulphate

of lime' would become so hard that it could

not be easily removed from the retort.

The gas being wholly expelled from the

retort, or other distillatory vessel, it is dis-

connected from the receivers, and (when sal

ammoniac has been employed) the heat is

raised sufficiently high to fuse the residual

chloride of calcium, which is then at once

baled or poured out. Glass retorts often

suffer fracture at this point; but if they
escape now, it generally happens that they
are broken when heat is applied for a

second operation. Hence, according to Prof.

Muspratt, it is rare to find a retort, even
when carefully handled, that will stand two
operations.

When crude sulphate of ammonia is em-
ployed it is advisable to have only a little water
in the first receiver, which is placed there

merely to purify the gas which passes through
it, and to retain any traces of volatile empy-
reumatic or oily matter which may be carried

over with it.

Pure solution of ammonia is most easily ob-

tained from ' sal ammoniac;' but crystallised

sulphate of ammonia, often crude, is more
commonly employed, on account of its lower
price.

The preparation of pure solution of ammo-
nia admits of no other improvements than
such as merely affect the form of the appara-
tus employed to produce it ; and hence, unlike
the ammonia-salts of commerce, has been little

meddled with by inventors and patentees.
Among the plans having for their object the
production of an ammoniacal solution, more or
less concentrated, fitted for many of the pur-
poses of the arts, and for the preparation of
salts, but not for chemical and medical use,

besides those of Keece, Spence, Crane and
Jullien, &c., already noticed, may be men-
tioned

—

1. That of Watson (Patent dated 1838) in
which gas-liquor mixed with a proper quantity
of fresh-slaked lime is distilled from a spa-

cious retort or still into a receiver containing
cold water, until much steam passes over with
the gas, when the strong alkaline liquor
forming the distillate, and called the first

portion, is drawn off. The distillation is then
continued, when a weaker and impurer solu-

tion is obtained, called the second portion.

The first portion is then reintroduced into a
retort or still with a small quantity of fresh
lime, and the distillation repeated. The pro-
duct the patentee calls the first portion of
the second distillation. The latter is a strong
ammoniacal liquor sufficient for all the pur-
poses of scouring, cleaning, conversion into

commercial ammonia-salts, &c. It may be
further purified by a third distillation ; the
second portion of each operation being trans-

ferred again to the still with the next fi'esh

charge of gas-liquor.

2. A modification of Coffey's still,i patented
by Mr W. E. Newton (1841), under the name
of the ' AMMONIA STILL,' is now extensively

and successfully employed in this manufacture.
By its use ammonia may be obtained from
' gas-liquor,' ' bone-spirit,' or any other am-
moniacal liquor or solution, and even from
solutions of the salts of ammonia, of almost
any density, and of considerable purity ; and
this by a process which is continuous and in-

expensive. The body of the apparatus is

formed of wood, the chambers are lined with
lead, and the diaphragms are of perforated
sheet iron. The management of the apparatus
varies with the form in which it is desired to

obtain the product. When the ammonia is

required to leave the upper chamber of the
rectifier in the form of gas, either pure or

impure, the steam which ascends, and the
current of 'ammoniacal liquor' which descends,

are regulated in such relative proportions that
the latter remains at or near the atmospheric
temperature during its passage through some
of the upper chambers, becoming succes-

sively hotter as it descends, until at length it

enters into ebullition ; in which state it passes

through the lower chambers, either to make
its escape, or to enter a cistern provided to

receive it. If, on the contrary, the ammonia
is required to leave the upper chamber in

combination with the vapour of water, the

supply of steam entering below must be in

such proportion to that of the ammoniacal

1 An engr. and description of this still, as employed for

spirit, is given under Disttllatjon (wliicli see).
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liquor supplied from above, that the latter

may be at or near the boiling temperatui-e

in the upper part of the apparatus. Crude
liquor and ammonia-salts, before being thus
submitted to distillation, are, of course, first

treated with a proper quantity of quick-lime

—

in the one case to remove most of the impuri-

ties, and in the other to set the ammonia free

by seizing on its acid.'

The water or solution contained in the first

bottle or the first receiver is found to be the

strongest, provided it has been kept well

cooled ; and that in the others, of progressively

decreasing strength. By mixing the con-

tents of one bottle with another a solution

of almost any strength may be made. It is

also easy to prepare liquor of ammonia of any
required strength, or to ascertain the strength

1 For a full description of the " ammonia-still," see

Ncwton'a ' Patent Journ.j' 'Pharm. Joum.,'siii, 64; &c.

of that in the receivers, by observing the

expansion of the liquid. Water, when fully

saturated with ammonia, expands from 3

volumes to 5 vols. ; and in less, but correspond-

ing proportion, according to the quantity

absorbed. All that is necessary in practice is,

that each receiver be furnished with a gauge-
pipe by which the degree of expansion may be

noted. On the small scale, gi'aduated glass

receivers may be used.

3. Mallet's Apparatus. This, which is em-
ployed in many of the large gas works, is

shown in vertical section in the accompanying
woodcut. Steam is forced into large recep-

tacles, which are filled with gas water, by
which means the carbonate of ammonia is

volatilised. When lime, as is sometimes the

case, is added, ammonia gas is evolved, and
this being conveyed into weak sulphuric acid,

sulphate of ammonia is the result.
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The apparatus consists of two cylindrical

boiler-plate vessels, A and B. A is heated

directly by the fire, and has a leaden tube, c,

\Yhich dips into the liquid contained in B, this

vessel being so placed as to catch the waste

heat from the fire. 5 and e are man-holes ; a

and a' are stirrers. By means of the tube d
the fluid from B can be run off into A, Gas-

water is poui'ed into both vessels, and lime

added; ammonia is liberated, whilst carbonate

of lime and sulphide of calcium are formed,

and these latter remain in the vessels after

the volatilisation of the ammonia. The vessel

D is also filled with ammoniacal water, and
when the operation is in action this water,

already warmed, is run by the aid of the tube

li from D into B. E is a gas-water tank, from
which D is filled by means of g. The ammo-
nia set free in A is, with the steam, conveyed

by the pipe c into B, thence through e' into

the wash-vessel c, and thence again through

c" into the first condenser, d. The partially

condensed vapour now passes into the condens-

ing vessel P, the worm of which is surrounded
by cold water. The dilute ammonia is col-

lected in a, and forced by means of the pump
(e) into c, from whence it is occasionally re-

moved by means of a syphon into either A or

B. The non-condensed ammoniacal gas is

carried from G through a series of Wolfe's

bottles, the first bottle (h) containing olive

oil, with the object of retaining any hydro-

carbons that may be present in the gas ; the

bottle J contains caustic soda-ley, in order to

purify the ammonia and retain impurities

;

the bottle K is half filled with distilled water.

The ammoniacal gas having passed through k,

is conveyed to the large wooden tank (lined

with lead) r, filled v;ith diluted sulphuric

acid, if it is intended to prepare sulphate of

ammonia, or with water, if solution of ammonia
be required. The vessel l is placed in a tank of

water ; i is a small pipe for introducing acid,

while the tube leading to M serves to carry off

any unabsorbed ammonia, 3i being likewise

filled with acid.

4. By means of Rose's apparatus, the am-
moniacal gas-liquor mixed with one third of

slaked lime is heated in a boiler to a tempera-
ture of from 96° to 100°, the ammoniacal gas

evolved being passed into hydrochloric acid,

and thence through charcoal into vessels con-

taining from 120 to 150 litres of water, which
is converted into liquid ammonia of a sp. gr.

0920.
5. In Lunge's apparatus the gas-water is

heated iu a boiler, and the liberated ammo-
niacal gas passed into sulphuric acid.

Solution of ammonia is now seldom made by
the druggist, or on the small scale, the large
manufacturing chemists supplying it at a very
low rate, and of very superior quality. In the
shops it is kept of two or three strengths.
The estimation of the strength of ammonia

solutions in commerce is known as ammo-
nimetry, and depends upon their specific gravi-

ties. The per-ceutage richness of solutions

of ammonia, or of its carbonates, may be
most accurately determined, by alkali-
aiETET. For all the ordinary purposes of

commerce, and of the laboratory, the strength
of pure solutions of ammonia may, however,
be inferred, with sufficient correctness, from
their density ; and to this the term AMJIOUIO-
HETEY is usually restricted.

The specific gravity of the sample being
found either by the hydrometer ' or specific

gravity bottle, in the usual manner, its per-

centage strength may be seen by inspection

of the following Table and the Table on p. 127.

Table I.

—

SJiowing the per-centage of pitee

AMMONIA, and of ATMMONIA--WATEE of '9000,

ill Water of Ammonia, of the given specifio

gravities, at 60° Fahr. By Dr Uee.

Sp. Gr. by
e.xperimeut,

Water of

Ammonia
of 900,

per cent.

Pure
Ammonia, per

cent.

Water,
per cent.

•9000 100 26-500 73-500
•9045 95 25-175 74-825
•9090 90 23-830 76-150
•9133 85 22-525 77-475
•9177 80 21-200 78-800
•9227 75 19-875 80-125
•9275 70 18-550 81-430
•9320 65 17-225 82-775
•9363 60 15-900 84-100
•9-110 55 14-575 85-425
•9153 50 13-250 86-750
•9510 45 11-925 88-075

•9561i 40 10-600 89-400
•9614 35 9-275 90-725
•9652 30 7-930 92-030
9716 23 6-625 93-375
•9768 20 5-300 94-700
•9828 15 3-975 96025
•9887 10 2-650 97-350
•9945 5 1-325 98-673

*^* strengths corresponding to sp. gr. which
are not in the above Tables may be found by
the ' method of differences' explained under
AlCOHOLOMETEY.

tj-t The sp. gr. of any sample of liquid am-
monia, expressed in three integers, deducted
from -998, and the remainder divided by 4,

gives a number which represents the per-

centage strength, nearly. (Ure.) This rule

may be sometimes conveniently employed for

rough calculations, in the absence of Tables,

Ammonia, Carbonates of. (B. P.) S_yn. Am-
m:onu3 caebonas. See AmioNnjjsi, Sesqui-
CAEEONATE OF.

AMMONIUM. The name given to a group

1 An liydrometei- specially weig-hted and graduated for

tlii3 purpose is called an ammonim'etkh, ammomom'-
E'lEE, or AMMO'NIA-Me'TISE (AMMONIM'£TaUM, iiilMO-

niom'etrum, &c., L.)
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Table II.

—

Exliibiling tlie relations leiween the SPECIFIC GRAVITY of Solution ofAmmonia and
the PER-CENTAaE STEENGTn,/o;- every variation of -00125 sp. gr., from "87500 to I'OOOOO,

at 63° r-alir. Abridged from the larger Talle of Mr J, J. Griffin.

Sp. Gr. of tlic
I'lirc Araraoiiia

pev ceut.,

by Wdght.

Sp. Gr. of the
Pure Ammonia

Sp. Gr. of tlic
Pure Ammonia

Liquid Ammonia. Liquid Aramouia.
per cent,

by Weiglit.
Liquid Ammonia.

per cent.,

by Weight.

•S75O0 31^694 •91750 21^837 •96000 10-119
•87625 31>-298 •91875 21-477 •96125 9-790
•87750 33^903 •92000 21-118 •96250 9-462
•S7S75 33^509 •92125 20-760 •96375 9-135

•ssooo 33^117 •92250 20-403 •96500 8-808
•88125 32^725 •92375 20-046 •96625 8-483

•88250 32-335 •92500 19-691 •96750 8-158

•SS375 31-946 •92625 19-337 •96875 7-834
88500 31-558 •92750 18-983 •97000 7-511

•88625 31-172 •92875 18-631 •97125 7-189

•88750 30-785 •93000 18-280 •97250 6-867

•SSS75 30-400 •93125 17-929 •97375 6-547
•89000 30-016 -93250 17-579 •97500 6-227

•89125 29-633 -93375 17-231 •97625 5-908

•89250 29-252 •93500 16-883 •97750 5-590

•89375 28-871 •93625 16-536 •97875 5-273

89500 28-493 •93750 16-190 •98000 4-956

•89625 28-133 •93875 15-846 •98125 4-641

•89750 27^736 •94000 15-502 •98250 4-326

•89875 27-359 •94125 15-158 •98375 4-011

•90000 26-984. •94250 14-816 •98500 3-698
•90125 26-610 •94375 14-475 •98625 3-386

•90250 26-237 •94500 14-135 •98750 3-074

•90375 25-865 •94625 13-795 •98875 2-763

•90500 25-493 •94750 13-458 •99000 2-453

•90625 25-123 •94S75 13-119 •99125 2-144

•90750 24^7S4 •95000 12-782 •99250 1-835

•90875 24^386 •95125 12-446 •99375 1-527

•91000 24-019 •95250 12-111 •99500 1-220

•91125 23-653 •95375 11-777 •99625 •914

•91250 23-288 •95500 11^414 •99760 •609

•91375 22-924 •95625 11-111 •99875 •304

•91500 22-561 •95750 10-780
l-OOOOO

1 or Water.•91625 22-198 •95875 10-449

*** The specific gravity of mixtures of pm'e solution of ammonia and pure water is pre-

cisely the mean of the specific gravities of their constituents. (Davy; Dalton; Christison.)

In all solutions of ammonia, a quantity of anhydrous ammonia, weighing 2122- gr., displaces

exactly 300 gr. of water, and reduces the sp. gr. of the liquid to the extent of •00125. (Griffin.)

The strongest solution of ammonia which it is possible to prepare at 62° Pahr. has the

sp. gv. •87500, and contains 34-694^ of pure ammonia, by weight, or 21,251 gr. per gallon.

(Griffin.)i

of atoms, which play the part of a compound
basic, radical, or metallic element. This sub-

stance, whose formula is NH^ or (NH4)2, has
never been isolated, although capable of form-
ing most stable salts with the various acid

radicals. Several attempts have been made,
however, to obtain this compound radical, or

group of elements, in a free state, and with
more or less success, but on account of its

1 Mr Griffin, in liis ' System of Ammonimetry,' calls

every 212^ gr. of anhydrous ammonia a test-atom ; and
every 7 water gr. measure, a septem. Thus, a gallon of
water (=10 Ihs.) contains 100,000 septems. The degrees of

his AM5I0NIA-METEK range from 1 to 100, and indicate the

number of test-atoms of ammonia in one gal. of the liquid.

great instability it invariably decomposes when
set free into ammonia and hydrogen.

Ammonium salts are some of the most im-

portant chemical agents, and are usually recog-

nised as follows, ammonia solution, however,

usually acting in exactly the same manner as

a solution of ammonium hydrate :—By im-

parting a deep blue tint to solutions of salts of

copper. By exhalation of ammoniacal gas

(recognised by its odour), when triturated or

mixed and heated with caustic potassa, soda,

or lime. Added to a solution of bichloride of

platinum, they produce a heavy yellow, crys-

talline precipitate, consisting of minute octa-
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hedrons easily discernible under tlie microscope.

"With protonitrate of mercury, a black precipi-

tate. With bichloride of mercury, a heavy,

white precipitate. With a concentrated solu-

tion of tartaric acid, a crystalline, white pre-

cipitate, nearly similar to that given with salts

of potassa. They are nearly all soluble in

water, volatile, and crystallisable.

Except the carbonate, they are almost inva-

riably estimated by conversion into ammonia,
and estimation by volumetric analyses, as in

alkalimetry. In the laboratory, however, for

exact purposes, they are converted into the
double chloride of ammonium and platinum.
Ammonium Salts:

—

Ammonium, Acetate of. NH4C2H3O2. Syn.

Ammo"wi^ ace'tas, L. ; Acetate d'ammo-
KIAQTJE, Fr. ; ESSIGSAUEES A3I3IONIAE, Ger.

Frep. 1. Take of acetate of lime or of potassa

and sal ammoniac, equal parts ; mix and distil

at a gentle heat. The oily liquid (binacetate
OF AMMONIUM, HNH4(C2H302)2)j in the re-

ceiver forms a radiated crystalline mass on
cooling. Dry gaseous ammonia passed into

this salt, melted by a gentle heat, transforms
it into the solid and inodorous neutral acetate,

NH4C2H3O2.
2. Strong acetic acid is saturated with am-

monia or carbonate of ammonium, and the
solution evaporated over sulphuric acid in

vacuo ; the resulting crystals, after being care-

fully drained, are dried by pressure between
bibulous paper.

Frop, (^c. Long, slender crystals, or a

crystalline mass, freely soluble in both alcohol

and water, and deliquescent in the air ; taste

sharp and cooling, and somewhat sweetish.

Its solutions cannot be evaporated without loss

of the ammonia J even the salt passes off in

large quantities with the vapour of water. Its

aqueous solution becomes alkaline on keeping,
from decomposition of the acid. Distilled Avith

anhydrous pliosphoric acid, it is converted into

ACETONiTKiiE. An aqueous solution of this

salt was introduced into the Materia Medica
by Boerhaave, and has since been extensively

used as a diaphoretic and febrifuge, under the
popular name of mikdeiieeus spieit, after

Minderer or Mindererus, wlio extensively em-
ployed it and extolled its virtues. When pure,

both the salt and its solutions are neutral to

test-paper, and are wholly volatilised by heat.

See SoLnioNS.
Ammonium, Arseniate of. (NH4)3As04.

Syn. Ammonia aese'nias, L. Prejj. 1. (Neu-
TEAL.) Satm'ate a warm concentrated solution

of arsenic acid with carbonate of ammonium in

slight excess j evaporate by a gentle heat, that

crystals may form on cooling

2. Ammonium, Binarseniate of. H(NH4)2As04.
As above, but adding an additional equiv. of
the acid, as soon as any excess of ammonia has
been expelled by the heat employed to evapo-
rate the solution.

—

Dose (of either). l-24th to
l-12th gr. ; in ijhthisis, certain skin diseases,

&c. See Solutions (and leloxo).

Ammonium, Arsenite of. NH4ASO2. Syn.

Ammonia ae'senis, L. Frep. From a hot

concentrated solution of arsenious acid, and
sesquicarbonate of ammonium, as the last.

—

Used (chiefly) to make arsenite of iron. The
properties and physiological effects of the above
arsenical preparations are for the most part

similar to those of arseniate and arsenate of

potassa. They are all poisonous.

Ammonium, Benzoate of. Frep. 1. Dissolve

benzoic acid in ammonia solution to saturation,

then further add ammonia in slight excess,

and crystallise by refrigeration, or in vacuo.

2. (Liquid; Solu'tio ammonia benzo-
a'tis, L.) As the last, but without evapo-

rating the solution.

Prop., Sfc. Very soluble and very difficult

to crystallise. If the solution is boiled for a
short time and then abandoned to spontaneous
evaporation, crystals of acid benzoate op
ammonium are deposited. It is used chiefly

as a chemical test ; but has been recently

recommended in chronic bronchitis, old coughs,

&c.; and to check the formation of chalk-stones

and urinary calculi.

—

I>ose, 10 to 15 gr. ; (of

the solution) 15 drops to 1 fl. dr., or more.

See Benzoic Acid.
Ammonium, Bromide of. NH4Br. Syn. Am-

mo"nii beomi'dum, a. beo'mis, L. ; Hydeo-
BEOMATE d'AMMONIAQUE, BeOMUEE D'AMMO-
NIUM, Fr. A salt which is obtained from
hydrobromic acid, bromide of iron, &c., by
similar processes to those adopted for the iodide.

The following process for the preparation of

bromide of ammonium is from the formula
for the new medicaments adopted by the Paris

Pharmaceutical Society :
" Add bromine very

slowly to a solution of ammonia, with continual

stirring, until the liquid remains faintly and
persistently colom-ed by a slight excess of bro-

mine." It forms white prismatic crystals ; and,

in its general properties, resembles bromide of

potassium. It is volatile, and easily decomposed.
Used as a nervine in hysterics; especially use-

ful for sleeplessness where there is no organic
disease; given in epilepsy when bromide of

potassium fails.

—

Dose, 2 to 20 grains.

Ammonium, Carbonates of ^

—

Ammonium, Carbonate of. Syn. Nectteal
caebonate of ammonium. Equal parts of dry
sal ammoniac and sodium carbonate are heated

to form the neutral ammonium carbonate of

commerce, which sublimes. Solid crystalline

substance, with a strong ammoniacal odour,

volatile and soluble.

Uses, Sfc. In the solid form it is not now
used in medicine ; but it is indirectly employed
in several liquid preparations in which the ses-

quicarbonate is ordered. It is superior to any
other preparation of ammonia for filling smell-

ing bottles; as it is not only more pungent,
but does not lose its jiungency by keeping. It

volatilises more quickly than the sesquicar-

1 For complete information respecting the various

carbonates or ammonia consult Dr Divers' papers in the
'Journal of the Chemical Society.*
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bon.ate, and tlio residuum, unlike that of the

lattex" salt, continues as odorous as ever. It is

the basis of several of the most popular and
esteemed advertised smelling salts of the shops.

Spirit of hartshorn is an impure solution of

this salt, originally obtained by distilling harts-

horn or bones.

Ammonium, Sesquicarljonate of. Probably
2NH4HCO3 + NH4NH0CO3, i.e. a mixture or

compound of bicarbonate of ammonium and
carbamate of ammonium. Si/n. (Caebonate
OF AMMONIA, AmMONI^ CARBONAS. B. P.).

CaKBONATE D'AMMONIAQXJE, Fr. ; KOHLEN-
SAUEES ammoniak, Ger. It is prepared on a
very large scale commercially as follows :—Sal

ammoniac or sulphate of ammonia, and chalk,

equal parts, both dry and in powder, are mixed
as before, and sublimed from a series of iron

retorts or ii'on pots, into a well-cooled and
capacious receiver lined with lead or earthen-

ware ; or, more generally, into such a receiver

connected, by iron or lead pipes, with a second
and similar one containing a stratum of water,

to absorb the free ammonia evolved during the
process.

The so-called " Volcanic Ammonia " is

evolved during the manufacture of borax,

from carbonate of soda and boracic acid. It

is largely used in pharmacy.
Frop. The carbonate of ammonia, of com-

merce, usually occurs in the form of white,

fibrous, translucent, or semi-translucent cakes,

generally about two inches thick. It is less

volatile and pungent than the neuti'al car-

bonate ; soluble in 4 parts of water at 55°

Fahr., 3-3 parts at 62°, 2-5 parts at 96°, and 2
parts at 120° ; boiling water and alcohol de-

compose it, with the evolution of carbonic acid

gas and ammonia ; by age or exposure to air,

the surface assumes an opaque white colour,

from its carbonate flying off, and the remain-
ing bicarbonate being less volatile. Unlike
the carbonate, it can neither be resnblimed nor
digested or distilled with either alcohol or water,

without suffering decomposition. Sp. gr. 0'966.

The exact composition of this salt varies,

according to its method of preparation.

Uses, (Sfc. It is commonly employed by
bakers to give lightness to their fancy goods,

and to make extemporaneous bread and pastry

;

by the chemist and pharmaceutist, for the

preparation of other salts of ammonia, and in

analysis, &c. In medicine it is used as a
stimulant, antispasmodic, antacid, and dia-

phoretic, in acidity of the stomach, dyspeptic
affections, gout, scrofula, hysteria, lowness of

spirits, epilepsy, &c. ; and in the convulsions

attending dentition. It has been recently

recommended, by Dr Barlow, in diabetes.

It is also employed to make effervescing

draughts ; and externally as a counter-irritant

and stimulant. Its use as a nasal stimulant
in headaches, fainting, &c., is well known. In
large doses it is emetic; in excessive doses

poisonous. Its long-continued use, in quantity,

is often productive of very serious consequences
TCI;. I.

—slow fever, debility, emaciation, scurvy, loss

of teeth, heemorrhage, general cachexy, and
even death. The antidote and restorative
treatment are, the free use of lemon-juice, wine
or malt-liquors, new milk, aiid antiscorbutic
vegetables, with a generous diet, of which the
red meats form a large proportion.

—

Dose. As
a stimulant or diaphoretic, 5 to 15 gr., dis-

solved in cold water ; as an emetic, 20 to 30
gr., in tepid water, repeated if necessary ; as
an effervescing saline draught, 15 to 30 gr.

A few grains (8 or 10) dissolved in a tumbler
of cold water is an excellent 'refresher' in

lowness of spirits, or after fatigue ; and is

highly esteemed by drunkards ; being, in each
case, preferable to 'spirit of sal volatile.'

—

Doses
for Animals. Horse : 1 to 2 drachms.
Cattle : 2 to 4 drachms. Sheep : 20 grains to
1 drachm. Pig : 20 grains to 1 drachm. DoG

:

3 to 10 grains ; in bolus, pill, or cold gruel.

Concltiding remarlcs, Patents, Sfc. In exten-
sion of the above it may be added that, on
the large scale, the distillation is usually
carried on in cast-iron retorts, similar in size,

shape, and character to those employed in the
manufacture of coal-gas, and of which five, or
more, are commonl}" set horizontally in the
same furnace. (See engr.) Each retort has its

mouth {a), through which the ' charge ' is in-

troduced, closed with a movable door, which is

securely fastened in its place, in the manner
shown in the engr. ; and is furnished, at the
upper part of its further end, with an iron

pipe (e), to carry off the evolved vapours to the
condenser or receiver. The latter consists of
two large square wooden chambers {B, C),

lined with lead, and either fitted '.vith movable
covers, secured by water-joints, or with doors
in the side, to permit of the easy removal of
the sublimed salt. The first receiver commu-
nicates with the second by means of a large
lead tube (d) near its centre, and by another
tube (d'), somewhat smaller, and nearer the
bottom, but above the surface of the stratum
of water in the second receiver, before alluded
to. These chambers have also a lead pipe {e, e),

stopped during the process with a plug or

cock of lead, to allow of the liquid product
of the distillation, &c., to be drawn off,

or run into another receiver or cistern, at

will. Both chambers are placed on strong

wooden supports, or scaffolding, to bring

them on a level with the retorts. When
the impure sulphate or other ammonia-salt is

used in the manufacture of the sesquicarbo-

nate (which is generally the case), the result-

ing salt being impure and discoloured, is

resnblimed in iron pots (f,f,f), furnished

with movable leaden heads, which ai'e kept
cool by a current of air passing over them ; a

little water being introduced into the sub-

liming pots to render the product ti-anslucent.

The heat is applied either by means of a flue

passing from the retort-furnace (A, b), or by a
water bath heated in the same manner ; the

latter being the preferable method, as the tern-

9
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perature should uot be greater than about 200° 1 pots are arranged in sets, as shown at D in

Fahr., and need not exceed 150° to 155°. These jthe engraving.

The charge of a retort usually consists of

about 70 to 72 lbs. of sulphate of ammonia
or 57 to 58 lbs. of the hvdrochlorate to 1 civt.

of chalii ; or in these proportions. The pro-

duct is about 40 lbs. of the crude salt, M'hich,

by careful resublimation, yields about 39 lbs.

of marketable carbonate of ammonia.
Carbonate of ammonia, like the chloride and

sulphate, is now scarcely ever prepared on the

small scale, that of commerce being not only

cheaper, but sufficiently pure for all the pur-

poses of medicine and the arts.

Ammonium, Bicarbonate of. HNH4CO3.
Tre-p. By digesting cold water on sesquicarbo-

nate of ammonia in considerable excess, until

the whole of the pungent neutral carbonate is

dissolved out. If the salt is reduced to powder
the operation is facilitated.

To powdered sesquicarbonate of ammonia
add boiling water just sufficient to dissolve it,

and immediately close the vessel ; crystals form
as the liquid cools, containing 2| equiv. of water.

Fro2o., &c. For the most part similar to

the sesquicarbonate, except in having a taste

and smell which is only faintly ammoniacal,
and hence more palatable. Crystallises in

oblique prisms, which, as usually obtained,

contain about 23^ of water. It requires 8 parts

of cold water to dissolve it. It is distinguished

from the previous carbonates by the almost
entire absence of ammoniacal odour, and by its

solution giving no immediate precipitate with
chloride of barium, but by standing, or on the
addition of a little liquor of ammonia, a white
earthy precipitate, accompanied with the evolu-

tion of carbonic acid gas. A saturated solution

of this salt, evaporated by a very gentle heat,

or refrigerated, gives small prismatic crystals

having neither smell nor taste.

Uses, 4"c. Similar to those of the other car-

bonates.

—

Dose, 6 or 7 to 20 or 25 gr.

Ammonium, Chloride of. NH4CI. Syn.
MlJEIATE OP AMMONIA, SaL AMMONIAC, HT-
DEOCHLOEATE OF AMMONIA ; ChLOEHYDEATE
d'ammoniaqtje, Sel ammoniac, &c., Fr,

;

Saimiak, Ger. A substance which, as already

noticed, appears to have been originally ob-

tained, by sublimation, from the soot of camels'

dung, in Egypt. In this country, at the present

day, it is manufactured chiefly from the crude
ammoniacal liquors obtained as secondary

products in the manufacture of coal-gas and
animal charcoal.

Prep. 1. From aAS-IilQTTOE :—The crude
ammoniacal liquor of the gas-works is, either

at once, or after distillation,' neutralised M'ith

hydrochloric or sulphuric acid, the choice

being given to the one which is the cheaper
and more accessible at the place where the
works are situated. When hydrochloric acid

is employed, the sattjeation is usually effected

by allowing the acid to flow from a large

wooden vessel or tank lined with lead or gutta
percha into a large underground reservoir or

tank containing the ammoniacal liquor, and
having an exit-tube passing into the chimney
or shaft of the steam-engine, to carry ofE the

sulphuretted hydrogen and other offensive

gases liberated during the mixture. Some-
times the gas liquor is accumulated in

enormous covered wooden tuns, capable of

holding from 10,000 to 20,000 gallons, or

more; and the acid is added by raising the
gutta-percha carboys containing it by means
of cranes, and then thoroughly mixing it with
the liquor by means of powerful ' agitators,'

whilst the offensive fumes are either passed off

as before, or made to traverse the fii'e of the

steam-engine before entering the chimney-
shaft. The quantity of acid employed to

effect saturation must, of course, depend on
the ammoniacal strength of the gas-liquor

operated on. The usual proportions are 1-J- to

2 lbs. of the former, to each gal. of the latter;

but in all cases sufficient should be added to

impart a very faint acid reaction to the mixture.

This last having been effected, the saline

1 Tiiis is now generally conducted in a large wrought-
iron Ijoiler, connected with a rude modification of Coil'ey's

still; the object being to obtain the liquor freer from tar

and more concentrated.
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solution, "now contaiuing hydrochlorato of

ammonia, is, after repose, ready to be pumped
or run off into the evaporators.

The EVAPORATION of the crude saline solu-

tion is usually carried on in large square or rec-

tangular cast-iron vats, of very moderate depth,

and capable of holding from 1000 to 1500
gallons, or more. These are encased in brick-

work, and are heated by a furnace, of which
the flues pass in a sinuous course beneath

the lining of brickwork on which the vats or

pans rest. During the concentration of the

liquid, the tar, &c., which separates and floats

on the surface, and which thus seriously im-

pedes evaporation, is, from time to time, re-

moved by skimming. As soon as the sp. gr.

reaches 1"25, any excess of acid in the solu-

tion is exactly neutralised with a little fresh

ammoniacal liquor; by which any waste of

acid is prevented, at the same time that any
ferric salt present, and which would con-

taminate the ultimate product, is precipitated

as sesquioxide. After settling for a short

time, the hot liquor is ready to be transferred

to the crystallisers.

The vessels employed in the cetstallisa-
TION are pans or tubs, usually circular and
about 7 or 8 feet wide, by 24- to 3 feet deep

;

and are generally set on the ground, or are

embedded either partially or wholly in it.

The saline liquor being pumped or run
into them at a little below the boiling tem-
perature, crystallises as it cools ; the onlj' in-

terference being occasional stirring or agita-

tion, to prevent the formation of large crystals,

which would be inconvenient in the subsequent
part of the process. The time occupied in the

crystallisation varies, according to the size of
the ' crystallisers,' and the weather, from 3 or

4 to 8 or even 10 days. The ' mother-liquor

'

of the ' crystallisers ' is pumped back into the
evaporating pans for further concentration.
The crude blackish salt (hydrochlorate) thus
obtained is contaminated with tarry and olea-

ginous matter, free acid, water, &c. ; from part
of which it is freed by exposing it in a layer
about 4 inches deep, on a cast-iron plate gently
heated by a zigzag flue of a small furnace,

until all the water is expelled; care being
taken that the heat never rises high enough to

volatilise the salt. This operation is genei'ally

performed under a dome, or the expanded
thi'oat of a lai'ge chimney. The salt will now
have become of a greyish-white colour, and is

ready for the next operation.

The crude dried salt of the last process is

finally purified by sublimation. For this

purpose cast-iron-pots lined with clay, and
heated from below and by flues round their

sides, are employed. (See engr.) The crude
grey salt is beaten down into these pots

until they are about 2-3rds filled, when the
heads or capitols are fitted on, and heat

applied. The latter are very heavy, being
usually made of lead (sometimes of iron), and
have the form of a dome, or a hemispherical

cup, with a small tube or hole at the apex, in

which a plug is loosely placed, to permit the
escape of steam. These domes or heads are

so made as to fit closely and firmly on the

flat rim or flange of the ' sublimers ;' and are

retained in their places, during use, both by
their weight, and by 2 or 3 clamps provided
for the purpose. They are also furnished with

3 rings, set at equal distances, to allow of their

being lifted off", or moved, by means of a pulley
and chains. The due application and regula-
tion of the heat is here of the utmost import-
ance. If the temperature employed be too
high, the sublimed salt will be contaminated
with empyreumatic matter, while some of it

will be carried beyond the dome and lost ; and
if it be extreme, the head may be altogether
blown ofE, and the contents of the pan scat-

tered about the building ; whilst on the other
hand, if the heat employed be too low, the
resulting cake of sal ammonia will be soft,

spongy, and either grey or yellowish. The
proper temperature is said to be known by two

or three drops of water readily boiling, and
being dissipated in vapour, when placed on
the head or cover of the sublimer ; but it

should not ' spit ' or ' dance about,' or be raised

by the heat out of contact with the metal.

The usual practice is to keep the fires " briskly

up until the sublimers and their surroundings

attain a sufficient degree of heat; they are

then slackened, and maintained at a mean
temperature." (Muspratt.) The sublimation

occupies from 5 to 9 days ; but it is customary

to raise the heads once, or even twice a week,

to ascertain the progress made ; the fires having

been purposely neglected or checked for some
hours previously. The process is finally stopped
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before the whole of the crude salt in the pots

is volatilised ; since the heat required for that

purpose would lead to the decomposition of the

carbonaceous impurities, and cause them to

emit volatile hydrocarbons, which would ma-

terially lessen the purity and beauty of the

product. The unsublimed portion in the pots

forms a conical mass, whieh is technically called

the ' yolk.' This is shown in the second engr.

(see belotv), in which the latest improvements

in the form of the subliming apparatus are also

exhibited.

The sublimation having been carried to a

sufficient extent, the fires are allowed to die

out. The domes, after cooling, are lifted

off, and the attached hemispherical cakes or
' bells ' of SAL AMMONIAC Or HYDEOCHIOEATE
OF AMMONIA at once removed. These vary

from 2 to 5 inches in thickness, and from 45

or 50 lis. to 1000 lbs., and upwards, in weight,

according to the size of the sublimers in

which they have been produced. They are

generally nearly pure, except in the outer part

which has been in contact with the metal.

From the subliming-house they are taken to

the store or packing-house, and after having

been scraped, to remove the discoloured portion

before alluded to, are either preserved entire,

or are broken up into convenient pieces, which

are then packed in casks or barrels, and in

either state are ready for the market.

When sulphuric acid^ is used to neutralise

the ammoniacal liquor, the process is gene-

rally, for the most part, the same as when
hydrochloric acid is employed; but here the

brown salt obtained by the crystallisation, and
subsequent desiccation, is crude sttlphate of
AMMONIA, instead of the hydrochlorate. It is

intimately mixed with about an equal weight

of chloride of sodium (common salt) before

being put into the sublimers.

In some cases, particularlj' where the am-
moniacal liquor is rich in carbonate of ammo-
nia, gj'psum is employed as a source of sul-

phuric acid. (See heloto.)

Another method is to convert the solution

of the crude sulphate into a solution of the

hydrochlorate, during the process, by the ad-

dition of chloride of sodium. Both these last

methods are described below.

2. From bone-liqdoe, &c.2—The ammo-

Sp. gr. 1-33 to 1-38.

That employed in England is chiefly obtained, as

eady mentioned, from the manufacturers of bone-

niacal liquor technically called ' bone-liquor

'

or ' bone-spirit,' and formerly known under the

name of ' spirit of hartshorn,' is essentially a

solution of carbonate of ammonia more or less

contaminated with volatile empyreumatic oil.

Its conversion into SAL ammonia may be easily

effected by saturating it with hydrochloric acid,

evaporating the resulting neutral solution in

lead or iron boilers until a pellicle begins to

form, then pumping or running ofE the hot

liquors into the crystallisers, and, lastly, drain-

ing and drying the crystals. The salt thus
obtained may be purified either by sublimation

or by recrystallisation. The whole series of

processes closely resemble those already de-

scribed, except in being less troublesome, owing
to the absence of the tarry and other foreign

matters which impede and complicate them
when gas-liquor is employed.
Another method adopted, particularly on the

Continent, and one equally applicable to any
crude ammoniacal liquor rich in free ammonia
or its carbonates, is to employ sulphate of lime

instead of sulphuric acid to neutralise the

alkali. For this purpose the ammoniacal
liquor is passed through a series of three or

four covered wooden filters lined with lead, each
containing a layer of crushed gypsum to the

depth of 3 or 4 inches. These filters are

usually set on ' stages ' one above another, and
each communicates with a cistern placed

beneath it by means of a leaden pipe furnished

with a stop-cock. This last is not opened
until the liquor has remained some little time
in the filter j and a pump throws back once, or

oftener, upon each filter, what has already

passed through it, before it is allowed to run
into the next lower one. The ' liquor ' in each
filter is not allowed to stand higher than from
2 to 3 inches above the surface of the gypsum

;

and the lowest or last filter is supplied with
fresh gypsum at each separate charge of fresh

liquor. A little water is lastly passed through
the filters to wash out the portion of ammo-
niacal liquor absorbed or retained by the fil-

tering media. In this way the gypsum of the
filters is converted into carbonate of lime at the
expense of the carbonate of ammonia in the

solution ; whilst the ammonia of the latter

decomposes the gypsum, and becomes con-

verted into sulphate of ammonia, which, with
some free ammonia, is found in the filtrate.

Sulphuric acid is next added to the filtered

liquor to completely neutralise the free and
carbonated alkali still existing in it ; after

which it is evaporated in a leaden boiler, with

black or animal charcoal ; but, on the Continent, the

liquor obtained by a like destructive distillation of various

animal offals (blood, flesh, horn, hoofs, woollen rags and
waste, hair, scrapings of hides, leather cuttings, &c.) is

employed for the same purpose. The preparatory process

by which this liquor is obtained is essentially the same in

each case ; except that with animal offal the temperature
should not exceed a red-brown heat, iu order that the
resulting charcoal may afterwards serve to make ferro-

cyanide of potassium and Prussian lilue. These liquors

have usually a density ranging between 8° and 9° Baumd
(Ure ; = sp. gr. 1056 to 1-063].
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f'reqilenfc skimming to remove floating olU

until of tlie sp. gr. 1-160. Cliloride of sodium
(common salt), in sufficient quantity to convert
all the sulphate of ammonia in the liquid into

hydrochlorate, by double decomposition, is now
added, with constant stirring ; after which the

clear portion is either pumped or syphoned off

into a somewhat deep reservoir or tank, where
it is allowed to settle. The liquid after suffi-

cient repose is pumped from the reservoir to

the boilers, and evaporated, with frequent
agitation, so long as the sulphate of soda now
existing in it falls to the bottom in granular
crystals. These crystals are, at intervals,

scraped to the cooler portion of the pan or

boiler, whence they are removed by copper
rakes and shovels, into draining-hoppers, placed

near the edges of the pan. The liquor in the

boiler is now a strong solution of sal ammo-
niac, but still containing a little sulphate of

soda, from whicb it has to be freed by crystal-

lisation. With this object it is further con-

centrated, and then run or pumped into the

crystallisers. In 30 or 40 hours, or longer, the
mother-liquor is run or pumped off. The
mass of newly-formed crystals is then drained,

and slightly washed, first with a little weak
solution of sal ammoniac, and next with a very
little cold water ; after which they are again
well drained. The crude hydeochloeate of
AMMONIA, thus obtained, is converted into the
pure salts, by desiccation and sublimation, as

before.

In France, where this method is very gene-
rally employed, the sublimation is commonly
conducted in stoneware or earthenware bal-

loons or bottles coated with loam, of about 18
to 20 inches in height in the body, and either

surmounted with inverted ' cups ' or ' heads '

10 or 12 inches high, or simply covered with a

tile, when (in the latter case) the sublimate
collects in the upper part or neck of the bal-

loon, which is above the action of the fire. A
number of these vessels are set on the dome of
a furnace, which is perforated with holes or
slit?, to allow the heat to pass through ; whilst
their necks or heads are sheltered from the
action of the fire by plates of iron or earthen-
ware, having semi-circular indentations on
their edges, so that when placed together they
form a level surface, through which the necks
of the sublimers protrude, and fit closely. The
fire is nicely regulated, so as to cause the salts

to condense in the upper and cooler part of
the vessels, or in the heads, as the case may
be; and great care is taken to occasionally
clear the necks with a skewer, to prevent
choking, and consequent bursting.
In Scotland, where a similar process is also

commonly pursued, the sublimers, according to
Dr Ure, are generally " cast-iron pots, lined
with fire-proof tiles; the condensation being
effected m globular heads of green glass, with
which each of the iron pots are capped."'

1 lire's 'Diet, of Arts, M., & M.,' 5tli Edn.,i, p. 143.

Ratio. Gas-liquor contains carbonate of

ammonium (chiefly), with chloride, sulphate,

hydrosulphate, cyanide, sulphocyanide, &c., of
the same radical. On neutralisation with hy
drochloric acid, or sulphuric acid, these are
converted into chloride or sulphate of ammo-
nium, according to the acid used. By subli-

mation with chloride of sodium, the sulphate ot

ammonium is converted, by double decomposi-
tion, into chloride of ammonium, which sub-
limes ; and sulphate of sodium, which remains
in the subliming pot. A similar change occurs
when the solution of the sulphate, prior to

crystallisation, is decomposed by the addition
of chloride of sodium, or any other chloride.

When the ' gas-liquor' is at once converted into

chloride of ammonium by the addition of hydro-
chloric acid, the sublimation merely purifies

the salt. Like changes occur when bone-spirit
is employed,

Comp. Chemically considered, this salt con-
sists of equal volumes of gaseous ammonia
and hydrochloric acid gas condensed into the
solid form ; or, by weight, according to the
ammonia-theory, of

—

Atoms. Equiv. wt. Per cent.

Ammonia (NH3) . 1 . . IV* . . 31-78
Hydrochloric acid|

J ^ .36-5. . 68-22

Hydrochlorate of

'

Ammonia (NH, ) 1 . . 53-5 . . 100*

HCl)

Or, according to the ' ammonium-theory,' of

—

Atoms. Equiv. wt. Per cent.

Ammonium (NH4) 1 . .18- . . 33-65
Chloride (CI) . . 1 . . 35-5 . . 66-35

Chloride of Am-
monium (NH4
CI)

53-5 . . 100-

Frop., Sfc. The sal ammoniac of commerce
is found under the form of large white hemi-
spherical, cup-like cakes or masses (or in large

fragments which ai-e sections of them), possess-

ing a tough, fibrous, semi-crystalline texture,

and very difficult to powder. It is odourless,

has a saline taste somewhat sharp or acrid, and
sublimes without either fusion or decomposi-

tion. It slightly reddens litmus ; dissolves in

rather less than 3 parts of cold water, and in

about 1 part of boiling water; is soluble in

alcohol; and when crystallised from water,

under favorable circumstances, forms distinct

octahedra, or cubes, usually small and aggre-

gated together in rays or feathery masses. By
slowly evaporating its aqueous solution, it may
be sometimes obtained in cakes an inch in

thickness. It is anhydrous. Sp. gr. 1-450.

Pur. It should give a colourless solution

with water ; wholly sublime with heat ; and
neither chloride of barium, nor sulphuretted

hydrogen, should affect its solution. A solution,
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to which a few drops of nitric acid have been

added, should not yield a blue precipitate with

ferrocyanide of potassium. It often contains

sesquiohloride of iron, and sometimes lead

;

both of which may be readily detected by the

above tests. Its complete volatility may be

easily determined by heating, in the flame of a

candle, a small fragment held on the point of

a knife.

Tests.—1. It is known to be a salt of am-
monium by its cooling ammoniacal fumes when
triturated with lime, or when moistened with

caustic potassa or soda :—2. It is shown to be

a chloride by its solution yielding, with nitrate

of silver, a white curdy precipitate, insoluble in

boiling nitric acid, soluble in ammonia.
Uses, 8(0. In the arts, chiefly in the coating

and soldering of metals, and the preparation

of alloys ; in dyeing ; and in the manufacture

of ammonia-alum ; also, in large quantities,

to give a factitious pungency to snuff. In

chemistry, as a reagent; and, owing to the

cold produced during its solution, to form
frigorific mixtures. In medicine it is chiefly

used externally, as a stimulant and resolvent or

discutient; and occasionally, internally, as a

diuretic, stimulant, resolvent, alterative, tonic,

&c., particularly in chronic inflammations of

the mucous and serous membranes, in chronic

glandular and visceral enlargements and in-

durations, and in amenorrhoea. In rather large

doses, frequently repeated, it is said to prove

often highly beneficial in chronic enlargement
and induration of the prostate gland (M. Rene
Vanoye) ; and also in other like cases.

—

Dose,

5 to 20 gr., 3 or 4 times daily, either in powder
or solution, mixed with some demulcent ; as a

discutient or resolvent lotion, 1 to 1^ oz., to

^ pint of water, either with or without 4 or

5 fl. oz. of spirits or strong vinegar (often

serviceable in chilblains) j as a weak lotion, or

a collyrium or injection, 1 to 4 dr., to

water, 1 pint. In very large doses it is poi-

sonous ; the treatment is emetics and mucila-

ginous or demulcent drinks.

Concluding remarks, Patents, 8fc. The me-
thods already described are those by which
commercial hydrochlorate of ammonia is usually

if not almost entii'ely obtained ; the various im-

provements or modifications, from time to time

introduced, affecting chiefly the minor details,

and the form or size of the apparatus and
machinery employed, and not the general

principles on which the processes are based.

One of the most Important of these has for its

object the entire removal of the iron present in

the crude salt, some of which, if it be not
removed before sublimation, is volatilised and
contaminates the ultimate product. To obviate

this evil, Mr Brewer passes a few bubbles of
chlorine through the hot concentrated solution

of the salt, previous to its crystallisation ; by
which the protochloride of iron is converted
into the perchloride, which, being acted on
by the ammonia always present in the liquor,

is precipitated as ferric hydrate, with the

formation of a small additional quantity of sal

ammoniac. The only precaution necessary is

to avoid employing more chlorine gas than ii

necessary to peroxidise the iron; as beyond
this a portion of the ammonia-salt itself is

decomposed, with the evolution of nitrogen.

The temperature of the liquor is kept up, after

the action of the chlorine, until the whole of

the brown flocculent oxide of iron has subsided,

when it is at once decanted or filtered into the
crystallisers.

Another modification which has been adopted
in two or three places is to eff'ect neutralisation

of the crude ammoniacal liquor by distilling

it, and passing the fumes in at the lower end
of a hollow shaft or column filled with coke,

down which the acid trickles ; the resulting

solution of sulphate or chloride of ammonium
being received in proper cisterns, conveniently

situated near the base of the column.

In Mr Spence's method of obtaining am-
monia-salts from gas liquor or bone-spirit, a
series of (usually four) cylindrical boilers, or

reservoirs, so placed that the contents of each
upper one may be drawn off' into the one next
below it are employed. Each boiler has an
exit-pipe which carries the vapour generated in

it to that next above it, whilst that of the

highest boiler passes off' to a trunk containing

the acid necessary to form the salt. The top

boiler is connected with the reservoir of gas-

liquor (which is already mixed with milk of

lime) by a charging pipe furnished with a
stop-cock turned by a floating ball, so as to

keep the surface of the liquor constantly at the

same height. High-pressure steam enters the-

lower boiler, by which Its ammonia is driven

through the connecting pipe into the next
boiler, and so on in succession, until it leaves

the highest boiler in a concentrated state, and
thus enters the acid-tank. When this last

contains moderately strong hydrochloric or

sulphuric acid, the resulting solution of CHLO-
BIDE or STOPHATE OP AMMONITJM (as the

case may be) is sufficiently concentrated to be
at once run oft' into the crystallisers. As
soon as the liquor in the lowest boiler is ex-

hausted of its ammonia, its contents are drawn
off, and replaced by that of the next boiler,

which is followed by a like descent throughout
the whole series.

Among Improvements having for their object

the substitution of cheap chlorides^for the more
expensive commercial acids, may be mentioned
those of

—

1. Mr Laming (Patent dated 1843), who
employs a strong solution of chloeide op
calciitm: for converting the ammonia of gas-
liquor into the hydrochlorate.

2. Mr Hills (Patent dated 1846) employs
CHLORIDE OF MAGNESIUM^ in the same way ;

and by a subsequent patent proposes to convert
the ammonia eliminated in the distillation of

1 Particularly sucli chlorides as are the ' waste or bye
products' of other manufactures.

2 Of tlie Epsoni-salt works, &n.
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coal into the hydrochlorate, by mixing chlo-
EIDE OF MAGNESIUM with thc coal in the

retorts, or by introducing the chloride into

a retort appropriated for the purpose. Thc
heat dispels the chlorine of the chloride, in the

form of hydrochloric acid, and this, uniting

with the animouiacal vapour, forms hydro-

chlorate of ammonia, which is retained in the

liquor of the condenser. From this liquor

the salt is obtained by evaporation, &c., in the

usual way.
3. Mr Croll (Patent dated 1849) converts

the crude ammoniacal vapours that issxie with
the gas from the common retorts into the

hydrochlorate, and obtains a solution of it by
passing the gas through a solution of crude
CHLOEIDE OF MANGANESE' (1 cwt. of the Salt

to about 40 galls, of water), contained in one of

the ordinary vessels used for purifying coal-

gas. The manganic solution absorbs the

ammonia and its salts, converting them into

the hydrochlorate, whilst a corresponding

proportion of oxide of manganese is precipi-

tated. As soon as the liquor in the purifier

is fully saturated, it is drawn off, and replaced

by a fresh quantity ; whilst the saturated

liquor containing the hydrochlorate, after

subsidence, or filtration, is evaporated, &c., as

before. Crude chloride of ieon may be
substituted for the chloride of manganese, in

the above process : as may also sulphate of
MANGANESE, but then the product, of course,

will be sulphate of ammonia, instead of the

hydrochlorate.

4. Mr Laming (Patent dated 1850) also

proposes the use of various salts and mix-
tures for retaining and condensing the am-
moniacal vapour of coal-gas as it passes from
the retorts through the purifiers. Of these

the principal are chloride of calcium ob-

tained by decomposing chloride of iron by
hydrate of lime ; chloride of iron, obtained

by decomposing sulphate of iron with chloride

of sodium ; chloride of magnesium ; a mix-
ture of SULPHATE of LIME and SULPHATE OF
IRON ; or of moist precipitated oxide of iron

with carbonate of lime, carbonate of magnesia,
or magnesian limestone ; or one containing
sulphate of magnesia, or chloride of magnesium
or calcium, or one or more of them, in com-
bination with oxide of copper, either with or

without lime or magnesia, or with both or

either of them or their carbonates. These
salts, or compounds, are mingled with saw-
dust, or some other porous substance not acted
on by the gas, before being put into the

purifiers ; and after they become saturated
with the vapour, the newly-formed hydro-
chlorate or sulphate (according to the salt or

1 Obtained from the chloride-of-lime works. Tlie por-
tion of the precipitated oxide of manganese saved from
the process may be reconverted into the chloride, by
mixing 3 parts of it with 4 parts of common salt, and
heating the mixture to low redness, scarcely perceptible
in the dark, for 2 to 3 hours. 140 lbs. of tlie calcined mass,
with 40 galls, of water, forms a solution that may be again
pumped into the purifier.

mixture employed) is washed out of the mass
with water.

Besides the usual sources of SAL ammoniac
(and the other ammonia-salts of commerce) it

has been proposed to obtain it from guano,
peat, shale, &c., as noticed under Sesquicar-
BONATE OF AMMONIA (supro) ; the substance
employed to effect the neutralisation or decom-
position of the ammoniacal liquor being, in

this case either hydrochloric acid or a
chloride.

In Young's Patent (1841) for ' obtaining

AMMONIA and its salts,' a mixture of 2 parts

of guano, and 1 part of hydrate of lime, is

distilled in a retort placed vertically, at a

moderate heat, gradually increased until the

bottom of the retort becomes red hot. The
ammoniacal portion of the fumes evolved are

absorbed by the cold water contained in a

suitable condenser; whilst the other gases

eliminated by the process pass off uncondeused.
By subsequently passing carbonic acid gas into

the liquor of the condenser, a solution of

CARBONATE, BICARBONATE, Or SESQUICAE-
BONATE of AMMONIA is formed. By nearly

filling the condenser with diluted hydrochloric

or sulphuric acid, instead of with water, a

solution of HYDROCHLORATE Or of SULPHATE
OF AMMONIA is obtained.

Stale urine saturated with hydrochloric acid,

or with sulphuric acid diluted with about twice

its weight of water, yields sal ammoniac, or

SULPHATE OF AMMONIA (according to the acid

used) on evaporation.

Hydrochlorate of ammonia is now wholly
prepai'cd on the large scale, and never by the

dealer or retailer, by whom it is only occa-

sionally refined or purified, in small quantities,

for chemical and medical purposes. The sal

ammoniac of commerce is found to be suffi-

ciently pure for all its ordinary applications in

the arts ; but when wanted of greater purity, it

is broken into pieces, and resublimed from an

earthenware vessel into a large receiver of

earthenware or glass. The product (refined

SAL ammoniac, double-refined S. a. ; AM-
MONIA hydrochlo"ras pu"ra, sal ammoni'-
ACUS DEPURA'TUSf, L.) is popularly known as

FLOWERS OF SAL AMMONIAC (flo'res sa'lis am-
moni'aci, L.), from being in a finely divided

crystalline state.

The chemically pure chloride of ammonium
may be prepared by bringiugits gaseous consti-

tuents—ammonia and hydrochloric acid—into

contact. During the combination much heat,

and even' light, is generated, and the anhy-

drous solid salt is precipitated in a minutely

divided state, which, under the microscope,

is seen to be crystalline. It may be also more
easily and conveniently prepared by saturating

pure and moderately dilute hydrochloric acid

with ammonia or its carbonates, and evapo-

rating the solution until a pellicle forms,

when crystals of the chloride separate as

the liquid cools. A similar but rather more

violent reaction occurs when gaseous chlorine
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is brought in contact with gaseous ammonia,
or is passed into a nearly saturated solution

of ammonia or its carbonates ; but in this case

nitrogen is evolved at the expense of the

ammonia; moreover, the process is attended

with danger.

The manufacture of sal ammoniac is usually

a distinct business, and is carried on to a very

great extent in the neighbeurhood of London.
Indeed,the London makers now supply the chief

portion of that used in England. A large

quantity is now, however, made at Manchester
and Liverpool. A small quantity is imported
from Germany. That from Brunswick is in

the form of sugar-loaves. An inferior quality

is also imported, in chests, from the East

Indies.

The red bands frequently seen in the sal

ammoniac of commerce are said to arise from
the workmen falling asleej), and allowing the

fire to go down, and then suddenly raising the

heat too high. (Muspratt.) They consist

chiefly of ammonio-chloride of iron.

Ammonium, Citrate of. (]SrH4")2HC6H507.

Syn. DiAMMONlTJM CITBATE, CiTEATE OF
OXIDE OF AMMONIA ; AmMO"NI^ CIT'eAS, L.

Frep. A concentrated solution of pure citric

acid, gently heated, is saturated with sesqui-

carbonate of ammonium, in fine powder (about

7 parts to 6), and slightly in excess ; and the

resulting liquid is crystallised by refrigeration

in close vessels, or by evaporation m vacuo. If

heat be employed in the evaporation of the
solution, an acid citrate will be formed.

Uses, (^c. Chiefly as a chemical test. An
extemporaneous citrate, made with lemon-juice

and drank effervescing, is employed as a saline

draught, and a mild aperient and diaphoretic,

in fevers, &c.

Ammonium, Ferrocyanide of. (NH4)4 FeCgNg.
3Aq, Syn. Feeeocyanate d'ammoniaqtte,
Fr, Frep. 1. Saturate a solution of hydro-
ferrocyanic acid with sesquicarbonate of am-
monium, in slight excess ; evaporate the solu-

tion at a heat below ebullition, and crystallise

by refrigeration.

2. Digest ferrocyanide of lead or of iron in

a solution of sesquicarbonate of ammonium, at

a gentle heat, for some time; then filter, evapo-
rate, and crystallise.

Prop. Sfc. It is isomorphous with ferrocy-
anide of potassium ; it is easily crystallisable,

very soluble in water, and is decomposed by
ebullition.

Ammonium, Iodide of. NH4I. Syn. Hy-
DEIODATE of AMMONIA; AMMO"nII IODI'dUM,
L. ; Hydeiodate d'ammoniaque, Fr, Prep.
An aqueous solution of hydriodic acid is neu-
tralised with ammonia, or ammonium sesqui-

carbonate, in slight excess ; and the resulting
liquid is either carefully, but rapidly, evapo-
rated to dryness over a water bath, or it is

concentrated by the same means, and then
caused to deposit crystals by refrigeration; in
both cases care is taken to keep a slight excess
of ammonia present during the evaporation.

The crystals are dried by pressure between
folds of bibulous paper ; and the product, in

either form, preserved in a stoppered bottle.

Pure iodine is triturated with a little dis-

tilled water, and solution of ammonium sul-

phydrate added, in small quantities at a time,

with continued trituration, until the red colour

of the iodine has entirely disappeared. The
solution, after being gently boiled for a few
seconds, to expel the sulphuretted hydrogen
present, is filtered, slightly alkalised, with
ammonia, and evaporated or crystallised, as

before.

Prop., Sfc. Colourless; deliquescent; freely

soluble in water, and in spirit ; air and light

turn it yellowish or brownish, with partial

decomposition. It closely resembles iodide of

potassium, than which it is more active, and
thought to be better suited to irritable and
relaxed habits.

—

Dose, 1 to 10 or 12 gr.

Ammonium, Lac'tate of. Syn. Ammo"ni^
eac'tas, L. An uncrystallisable salt prepared

by saturating ammonia, or its carbonate, with

lactic acid. It has been found useful in rickets,

and in dyspepsia and worms, when occurring in

debilitated habits. For this purpose it is best

taken fresh-prepared, as a draught, flavoured

with syrup of orange-peel, 3 or 4 times daily.

See Lactate and Lactic Acid.
Ammonium, Nitrate of. NH4NO3. Syn.

AMMo"Niffi ni'teas, L. ; Niteate d'ammo-
NiAQtTE, Fr. Prep. Saturate nitric acid

(diluted with 3 or 4 times its weight of water)

with sesquicarbonate of ammonium, evaporate

by a gentle heat, and crystallise. When not
required in a crystalline form, it is usually

evaporated to dryness at about 212° Fahr.

;

and the heat being carefully raised to about
250°, the fused salt is poured out on a polished

slab of iron or stone, and when solidified

broken up and put into bottles.

Prop. When the evaporation of the solution

is conducted at a heat under 100° Fahr., the

salt is obtained in beautiful hexagonal prisms

;

when at 212°, in long silky fibres ; when by
rapid evaporation and fusion, it forms a white,

compact, and usually foliated mass. It dis-

solves in about twice its weight of water ; is

slightly deliquescent; melts at 230°, and is

decomposed into nitrous gas and water at 460°

Fahr. It deflagrates, like nitre, on contact

with heated combustible matter.

Uses, Sfc. Chiefly to prepare nitrous oxide or

laughing gas (of which nearly 4^ cubic feet

may be procured from every lb. avoir.) ; and
with water, to form freezing mixtures, for

which purpose it may be used for any number
of times by simply evaporating the solution to

dryness, when the salt, obtained unaltered, is

ready for another operation. Care, however,
should be taken not to expose it to too great a

heat, as at a certain temperature it deflagrates

with violence. It is occasionally employed in

the laboratory to promote the combustion of

organic bodies during incineration ; and some-
times, though seldom, in medicine, as a diuretic
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and diaphoretic. It is said to reduce the fre-

quency of the pulse, and the animal heat,

without affecting the head, chest, or stomach.

(Wibmer.)—Dose, 10 to 30 gr.

Ammonium, Nitro-sulphate of, Sj/n. Ammo"-
HiJi niteo-stjl'phas, L. Dissolve sulphite of

ammonium, 1 part; in solution of ammonia,
5 parts ; and pass nitric oxide gas through the

solution ; rapidly wash the crystals that form
with solution of ammonia, dry in bibulous

paper, without heat, and preserve them in a

well-stopped bottle.

—

I>ose, 10 to 20 gr. ; in

typhoid fevers, &c.

Ammonium, Oxalate of. (NHj)2Co04. St/ti.

Amjio"ni^ ox'alis, L. ; Oxalate d'ammoni-
AaiTE, Fr. Neutralise a hot solution of oxalic

acid with sesquicarbonate of ammonia j evapo-

rate and crystallise.

Prop. It forms beautiful, colourless, long,

rhombic prisms, which effloresce in the air

;

slightly soluble in cold water ; freely soluble

in hot water ; heated in a retort, it yields

ammonia, carbonate of ammonia, cyanogen,

and carbonic acid, together with oxamide,

which sublimes.

Uses, S^'o. In chemistry, chiefly as a test for

calcium (with which it produces a white pre-

cipitate soluble in nitric acid), and to separate

lime from magnesium, solutions of the salt of

which it does not precipitate. A binox'alate
may also he formed; but it possesses no prac-

tical interest.

Ammonium, Phosphate of. (NH4)3P04. Syn.

Ammo"ni^ phos'phas, L. Prejj. Saturate a

solution of phosphoric acid with sesquicarbo-

nate of ammonium, in slight excess; gently

evaporate and crystallise by refrigeration.

Diuretic, discutient, and antilithic.

—

Dose,B to

10 gr., or 20 to 30 drops of a saturated solu-

tion, 3 or 4 times a day ; in gout, rheumatism,
and calculus, accompanied with the lithic-acid

diathesis; also in rickets and certain forms
of dyspepsia.

Ammonium Suc'cinate. Syn. Ammo"wi^
STTc'ciNAS, L. Frep. 1. Succinic acid, 1 part;

water, 4 parts ; dissolve, neutralise with solu-

tion of ammonia, or of ammonium carbonate,

in slight excess, and evaporate, and crystallise

as directed under the 'benzoate' or 'phosphate.'

—Lose, 2 to 10 gr.

Ammonium, Sul'phate of. (NH4)2S04. Syn.
Sulphate of ox'ide of ammonia ; Ammo"-
Ni^ sul'phas, L, ; Sulfate d'ammoniaque,
Fr. ; SCHWEFELSAUEE AMMONIUM SALZ, Gor. ;

Glauber's Seceet SALxf, G. seceet sal
AMMONiACf, Sal ammoni'acum secee'ttjm
GLAUBE"Elt, &c. Crude sulphate of ammonia
exists in considerable quantity in the soot from
pit-coal; and it is obtained, as a secondary
product, from the ammoniacal liquor of gas-
works and animal charcoal manufactories.
These last are its chief sources. It is also

found native, associated with sal ammoniac,
in the neighbourhood of volcanoes, under the
name of ' mascagnine ' or ' massagnine.'

Frep. 1, (Medicinal.) Saturate dilute sul-

phuric acid with sesquicarbonate of ammonia,
in slight excess ; filter, gently evaporate, and
crystallise.

2. (Commercial.) From gas-liquor or bone-
spirit, saturated with weak oil of vitriol, and,
the ctleur portion of the liquid, after repose

decaned, concentrated by rapid evaporation,
and crystallised, in the manner noticed under
Ammonium, Chloeide of.

Prop. Crystals, long, flattened, six-sided

prisms ; soluble in 2 parts of cold, and 1 of

boiling water ; fuses, with loss of one atom of
water, at about 280° Fahr. ; and is volatilised,

with entire decomposition, at about 535°. Even
its solution, by long boiling, becomes acid from
loss of ammonia. The anhydrous salt does not
exist.

Uses, 8fc. Pure sulphate of ammonia is

diuretic, aperient, resolvent, and stimulant.—Dose, 10 to 30 gr. It is now seldom em-
ployed in medicine. The crude sulphate is prin-

cipally used in the preparation of sal ammoniac
and sesquicarbonate of ammonia, and for

manure. " A mixture of 10^ of this sulphate

with 20§ of bone-dust, some gypsum, and
farm-yard manure, forms a very fertilising

compost, applicable to a great variety of soils
"

(Ure) ; and we may add—greatly superior to a

very large portion of what is now so commonly
vended under the name of ' guano.'

Concluding remarks, Patents, Sfc. The
manufacture of sulphate of ammonia, on the
large scale, has been unavoidably explained in

treating on the salts of that base already no-

ticed. All that is necessary is to saturate

with sulphuric acid the solution of ammonia,
crude or otherwise, and obtained in any man-
ner ; and then to evaporate the solution until

the salt crystallises out. At other times, how-
ever, instead of adding the acid to the ammo-
niacal liquor, the latter, either at once, or after

treatment with lime, is submitted to distilla-

tion, and the evolved alkaline vapour is passed

into the acid (previously somewhat diluted),

contained in a large receiver or cistern, or a
series of them ; the salt being obtained from
the resulting solution in the usual manner.
By re-solution and a second crystallisation the

sulphate is generally obtained sufficiently pure
for all commercial purposes ; but when the salt

is intended for use as manure, or (unless very

rough) for conversion into sal ammoniac, this

need not be had recourse to.

Among modifications and improvements, not

previously noticed, may be mentioned

—

1. That of Dr Richardson (Patent dated

Jan., 1850), who mixes sulphate of magnesia
with the crude ammoniacal liquor, and thus

forms a double sulphate of magnesia and am-
monia, from which he obtains the SULPHATE
OF AMMONIA by sublimation.

2. That of Michiel (Patent dated April, 1850),

who prepares sulphate of ammonia by means
of OXYSULPHATE OF LEAD obtained by roasting

galena (sulphide of lead), by exposing it in a
crushed state and thin layers for 2 or 3 hours.
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to the heat of a reverberatory furnace. The
resulting mixture of sulphate and oxide of lead

is reduced to the state of coarse powder, and
well worked up with the ammoniaeal liquor,

when SULPHATE OF AMMONIA and sulphide

and carbonate of lead are produced by the

mutual reaction of the elements present. The
first is removed by treatment with water j and
the residuum serves for the manufacture oflead

compounds, or may be reduced to the metallic

state by fusion in the usual manner.
3. That of Mr Laming (Patent dated Aug.,

1852), in which a stream of sulphurous acid
GAS is transmitted through the liquor contain-

ing the ammonia, either in the free state or

as carbonate, by which sulphite of ammonia
is formed. This salt he oxidises, and thus con-

verts into the sulphate of ammonia, by
agitation and free exposure to the air.

Sulphate of ammonia, like the hydrochlorate,

may also be obtained by saturating stale urine

with the acid, and subsequent evaporation and
crystallisation. See Ammonia j Ammonia,
CaEBONATES OF; AMMONIUM, ChLOEIDE OF,

and Manures, &c.

Ammonium, Sulphide of (neutral). (NHJgS.
Frep. Saturate strong solution of ammoniawith
pure sulphuretted hydrogen gas ; then add a

second portion of solution of ammonia, equal

to that first used, and preserve it in a well-

stoppered bottle.

Ammonium, Sulphydrate of. NH^HS. Syn.
Sulphide of ammonium, Hydeosulphide
OF AMMONIUM, HxDEOSULPHATE OF AMMONIA.
Prep. By passing sulphuretted hydrogen gas,

to saturation, through a mixture composed of

strong solution of ammonia, 1 part, and dis-

tilled water, 4 parts.

Props. Prepared as above, it has a very
f03tid odour. When pure it is wholly volatilised

by heat, and does not disturb a solution of

sulphate of magnesium. Mineral acids decom-
pose it, with the evolution of sulphuretted
hydrogen. By keeping, it decomposes and ac-

quires a yellow colour. This yellow coloration

does not, however, render it unfit for use as a
reagent; but it must be borne in mind that it

will now deposit sulphur when mixed with
acids. In this state it proves valuable as a
reagent to detect hydrocyanic acid, and as a
solvent to separate metallic sulphides thrown
down by sulphuretted hydrogen.

Uses, Sfc. It is principally employed by
chemists as a reagent to precipitate metals, to

separate metallic sulphides, &c. j and by the
perfumers as a mordant in dyeing hair. In
medicine it has been used by Cruickshank,
EoUo, and others, to check the morbid appetite,

and to increase the action of the stomach and
general tone of the system in diabetes mellitus.

It has also been used by Brauw, Gniithuisen,
and others, in old pulmonary and vesical

catarrhs. It is a powerful sedative, lessening
the action of the circulatory system, causing
nausea, vomiting, vertigo, drowsiness, &c.

—

"Dose, 3 to 6 drops, three or four times daily.

mixed with pure water, and instantly swal-

lowed. In large doses it is poisonous.

Ant. Very dilute solution of chlorine, or of

chloride of lime or soda, followed by a power-
ful emetic, or the stomach-pump. When the

vapour has been respired, free exposure to

fresh air, with the head a little elevated, and
copious affusions of cold water, with moderate
draughts of brandy-and-water, and the use of

the smelling-bottle (ammoniaeal) should be
adopted. If need be, artificial respiration

should be attempted, and the air around the
patient should be slightly impregnated with
the fumes of chlorine or chloride of lime.

Ammonium, Persulphide of. Syn. Botle's
PUMING-LIQUOE, HoFFMAN'S VOL'ATILE SPIEIT
of SULPHUE, &C. ; AMMO"NIiE PEEHTDEO-
sul'phas. a. peehtdeosulphuee'tum, &C.

Authorities differ as to the constitution of this

liquid, which, since its introduction by Beguin
in 1650, has passed under more 'aliases' than
perhaps any other preparation. Its precise

position amongst the ammonia-compounds is

still undecided.

Prep. 1. (Beguin.) Sulphur, 1 ft ;
quick-

lime, J ft ; sal ammoniac, 4 oz. ; mix and distil.

2. (Boyle.) Sulphur and sal ammoniac, of

each, 5 oz. ; quick-lime, 6 oz. ; as last.

3. (Liebig.) Agitate the common hydro-
sulphate of ammonia with pure sulphur, until

the latter ceases to be dissolved; and, after

repose, decant the clear liquid.

Prop., Sfc. An orange-yellow, fuming, foetid

liquid, of an oily consistence, having the cha-

racteristics of the common sulphydrate in a

remarkable degree. It may prove an excel-

lent medicine. " Useful for wounds and
ulcers." (Beguin.) Diluted with three parts

of spirit of wine, it formed the LIQUOE anti-

PODAg'eicus of P. Hoffman; of which we are

told that about 30 drops acted as a strong

sudorific; and applied externally, mixed with

camphor, " it relieved pain like a charm."
(Hoffman.) The sulphides of ammonium are

now scarcely ever employed as remedies.

Ammonium, Sul'phite of. (NH4)2S03 . 7Aq.
Syn. AMMONiiE sulphis, L. Prepared by
passing sulphurous acid gas into a solution of

ammonia. It is crystallisable and very soluble

in water.

Ammonium, Sulphocyanide of. NH4CNS.
Prep. 1. Neutralise hydrosulphocyanic acid

with ammonia, and gently evaporate the solu-

tion to di'yness, by the heat of a water bath.

2. Digest hydrocyanic acid with yellow sul-

phydrate of ammonium, and, after a time,

evaporate as before.

A deliquescent, white, saline mass, very

soluble in water, but seldom employed out of

the laboratory in a pure state. Of late it has

been obtained in quantity as a crude product

of the gas liquors.

Ammonium, Tartrates of. Of these there

are two :

—

Ammonium, Neutral Tartrate of. (NH4)2

CjHjOg. Syn. Ammo"ni^ tae'teas, L. Prep,
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Saturate a solution of crystallised tartaric acid,

150 grs. ; with sesquicarbonate of ammonium,
118 grs. ; and either evaporate the solution at

a gentle heat, and crystallise; or evaporate to

dryness, and powder the residuum.

Frop., Sfc. Prismatic crystals, or a crys-

talline mass ; soluble and efflorescent. Its

medicinal properties and doses resemble those

of citrate of ammonium.
Ammonium, Bitartrate of. NH4HC4H4O6.

Syn. AMMo"NliE bitar'tkas, L. Prep. To
a strong solution of tartaric acid add another

of sesquicarbonate of ammonium, or of tartrate

of ammonium, as long as a precipitate falls

;

which must be collected and dried.

Prop., Sfc. A crystalline powder, only

slightly soluble in water, closely resembling
ordinary cream of tartar. It is diaphoretic,

diuretic, and deobstruent, and is frequently,

though improperly, sold for the preceding

preparation.

Ammonium, Valerianate of. NH4CgHg02.
Syn. Amiio"ni^ valeeia'nas, L. Prep.

Saturate valerianic acid with strong solution

of ammonia, and evaporate the resulting liquid

to a syrupy consistence at a heat under 175°

Fahr. ; then add twice its volume of alcohol,

and, after agitation, allow it to crystallise by
spontaneous evaporation.— Dose, 2 to 8 or 10
gr. ; in neuralgia, epilepsy, hypochondriasis,

hysteria, low fevers of aa intermittent kind,

&c. ; also in dyspepsia and debility complicated
with these affections,

AMMONI'ACAL. [Eng., Fr.] Syn. Ammo-
NIACa'lis, L, Pertaining to, or possessing the

odour or properties of, ammonia. See Ammo-
nia, &c.

AMMONrACUM. Syn. GuM ammoniacum,
G. AMMO"NIACt J GOMMB AMMONIAQUE, Fr.

;

Ammoniak, Ger. A gummy-resinous exuda-
tion from the stem of dorema ammoniacum, in

tears and masses, of a pale cinnamon colour,

brittle, and when broken has a white and
shining surface. Collected in Persia and the
Punjaub. (B. P.)

Gum ammoniacum has an unpleasant odour,

especially when heated, and a nauseous and
slightly bitter taste. It is a mild, stimulating
expectorant and emmenagogue j and its effects

on the system resemble those of assafoetida

except in being weaker. Externally, it is re-

solvent.

—

Dose, 10 to 30 gr, in pills or
emulsion.

Dosesfor Animals, Hoese, 2 to 4 drachms.
Cattle, 2 to 4 drachms. Sheep, J to li
drachm, PiG-, i to li drachm. DoG, 10 to

20 grains. Either by bolus or emulsion,
Ainmoniacum, Strained', Syn. Peepabed

AMMONIACTTM; AmMONI'ACFM PE^PAEA'tTJM
(Ph, L.), L. Prep. (Ph. L. 1851.) Boil
ammoniacum in water just sufficient to cover
it; strain the mixture through a hair sieve,

and constantly stirring, evaporate in a water
bath, until, on cooling, it becomes hard. The
product, owing to a loss of volatile oil, is much
weaker than the unprepared gum-resin. The

process is only necessary with rough lump-
ammoniacum,

Ammo"niated, Syn. Ammonia'tus, L. Iu
pharmacy, perfumery, &c., applied to prepara-
tions containing ammonia.
AMMO'NIO-, Ammon'ico-. In chemistry, a

common prefix to double salts containing
ammonia; as ammonio-citrate, a.-chloride, or

a.-tartrate of iron, &c. See the respective

metals.

AMONTILLADO. [Sp.] See Sheeey and
Wine,
AMOKPH'OUS (-morf'-us). Syn. Amoeph'us,

L. ; Amoephe, Infoeme, Difeoeme, Fr.

;

Amoephisch, Misgebildet, Missgestaltet,
Ger. Shapeless. In chemistry and mineralogy,

applied to substances devoid of regular or

crystalline form ; as a lump of chalk, the ma-
jority of precipitates, &c. The corresponding

substantives are amoeph'ism, amoeph'ous-
NESS* {amorphis'mus, L. ; amorphisme, Fr.),

AMPHIB'IA (fxb'.y'a). [L, pi. ; prim, Gr.]

Syn. Amphib'ians (-yanz), Amphib'ials
(-y'alz). Animals that possess the faculty of

living both in water and on land. In modern
zoology it is restricted to those animals which
possess both gills and lungs ; as the hatrach'ia

or frog tribe. The term is also often applied,

colloquially, to otters, seals, walruses, croco-

diles, &e., none of which can breathe under
water, although, from the languid nature of

their circulation, they are able to remain a

long time in it.

AMPHIB'IOUS (y'iis), Syn. Amphib'itts,

L. ; Amphibie, Fr, ; Beydlebig, Ger. In
lotany and zoology, having the faculty of

growing or living both on land and in water.

See Amphibia.
AM'PHITYPE (-fe-). See Photogeapht,
AMYGDALIN. CooHsjNOu.SAq. This sub-

stance exists in bitter almonds. It crystallises

in pearly white plates, which are odourless and
almost tasteless. It is nearly insoluble in hot

and cold water and in cold alcohol, but soluble

in boiling alcohol. To prepare amygdalin,

boil well-pressed cake of bitter almonds twice

in strong alcohol; strain through linen, and
press the residue ; remove any oil that may
appear, heat the liquid again, and filter. In

a few days part of the amygdalin crystallises

out. Concentrate the residuary liquor to a

sixth part, and add ether, which will throw

down the amygdalin. Press it between blotting

paper, wash it with ether, and set aside to

crystallise,

AMYa'DALOID (-loyd). Syn. AMxaDA-
loid'ai ; Amyqdaioi'des (-dez), L. ; Amyg-
DAioiDE, Fr. Almond-shaped. In mineralogy,

amygdaloid is ' toadstone.'

AMYKOS (Galen, Upsala). A cosmetic and
mouth-wash. Claims to be prepared according

to an English patent. It is an aqueous ex-

tract of 420 grms. cloves, boiled in a gallon of

water, in which 420 grms. of pure glycerine

are dissolved, and to which 210 grms. of borax

are added. (Hager.)
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AMYKOSASEPTIN is linen saturated with a
hot solution of borax. (Nystrom.)

AMYLA'CEOUS(am-e-la"'-sli'iis). Syn. Amy-
ia'ckxts, L, ; Amylace, Fr. Of or like starch;

consisting of or abounding in starch ; starchy.

See Food, Nttteition, Staech, &c.

AM'YL (-il). C5H11. The radical of the
fusel-oil compounds (amyl-seeies).

Amyl, Acetate of. CjHiiCoHgOo. Spi.
Peae-oil. Frep. From fusel-oil, 1 part

;

acetate of potassa (dry), 2 parts ; concentrated
sulphuric acid, 1 part ; distilled, with the usual
precautions, from a glass retort into a cool

receiver. The distillate is purified by washing
it with very dilute solution of potassa, and
redistilling it from fused chloride of calcium.
A little litharge added to the liquid in the re-

tort, before rectification, will remove any sul-

phurous odour, should it be present.

Frop., Sj'c. Liquid, limpid, colourless ; in-

soluble in water ; soluble in alcohol ,• boils at

272° Fahr. j alcoholic solution of potassa con-
verts it into an acetate of that base, with re-

production of fusel-oil.

Obs, The odour and flavour of this pre-

paration are those of the Jargonelle pear. It

is now extensively manufactured, and, after

dilution with alcohol, is sold under the name of

ESSENCE OP JAEGONELIE PEAE, for flavouring
liqueurs and confectionery.

Amyl, Vale'rianate of. CjH^iCgHgOj. St/n.

Apple-oil, A.-essence, &c. This compound
is abundantly formed during the preparation
of valerianic acid from potato oil, and is re-

cognised by the offensive odour of rotten apples

evolved during the process. By treating the
crude product of the distillation with a weak
solution of pure potassa, the valerianic acid is

removed, and the volatile oil obtained nearly
pure. Dissolved in rectified spirit it forms
the 'apple-essence ' now so much employed as

a flavouring ingredient for confectionery and
liqueurs. See Feuit Essences, Valeeianic
Acid, &c.

AMYL NITEITE. St/n. Amyl niteis,
B.P. Produced by the action of nitric or

nitrous acid on amylic alcohol.

—

Dose. By in-

halation, the vapour of 2 to 5 minims. To be
used with caution. It may be produced by
passing a stream of nitrous acid gas through
purified amylic alcohol at a temperature of
132° C.

For other methods of preparing it consult
* Wood and Bache's United States Dispen-
satory, 1877.' Mr Umney (' Pharm. Journal

')

says that true nitrite of amyl should be made
by passing nitrous acid into amylic alcohol

which has been previously submitted to a frac-

tional distillation, until the portion retained

for use has a boiling point of 132° C. A nitrate

so prepared, when deprived of any excess of

acid it may contain by rectification over fused
carbonate of potash, will have a boiling point
of 98°-99° C.

AM'YLENE (-e-lene). C5H10. [Eng., Fr.]
St/n. Am'ileke*; A3;yle'na, Amyle'num:, L.

A peculiar volatile, liquid hydrocarbon, dis-

covered by Cahours.

Frep. From fusel-oil repeatedly distilled

along with either anhydrous phosphoric acid,

or a concentrated solution of chloride of zinc j

the product being repeatedly rectified at a low
temperature, until the boiling point sinks to

102° Fahr. .

Frop., Uses, ^c. An ethereal liquid, lighter

than water, having an aromatic odour, slightly

alliaceous. Sp. gr. of vapour, 2-68. Its vapour
was several times successfully employed, by
the late Dr Snow, as a substitute for ether

and chloroform in producing ansesthesia, being,

though less agreeable, also less pungent, and
consequently easier to breathe, than either of

them ; but its use has since been given up
owing to doubts as to its safety, two or three

deaths having followed its inhalation.

ANADOLI (Kreller, Nuremburg). An ori-

ental tooth-powder. Powdered soap, 42 parts j

starch powder, 44 parts ; levantine soapwort,

12 parts ; oil of bergamot and lemon to

flavour. (VVittstein.)

AN^IMIA. Deficiency of blood.

ANJESTHE'SIA (an-ez-the'-zh'a ; -sh'a;-

theze'y'ar). [L.j prim. Gr.] Syn. Anes-
THESIE, Fr. In pathology, diminished or lost

sense of feeling.

In surgery and obstetrics, the production of

temporary ansesthesia, for the purpose of ren-

dering operations painless, relieving the pangs
of childbirth, &c., is effected by the use of

—

ANAESTHETICS. Syn. An^sthet'ica, L.

;

Anesthetiqttes, Fr. In pharmacology and
surgery, substances or agents which diminish
or destroy sensibility, or which relieve pain.

In its full extent this term includes both
anodynes and narcotics ; but it is now more
generally confined to those substances which
greatly diminish common sensibility, or en-

tirely remove susceptibility to pain. Among
the most useful, safe, and powerful of this

class are chloroform, ether, nitrous oxide, and
intense cold ,• besides several chlorinated com-
pounds, such as the bichlorides of ethylen,

methylen, and carbon.

More than 1500 years ago the Chinese are

said to have used a preparation of hemp, or

ma-yo, to annul the pain attendant upon cau-

terisation and other surgical operations. Man-
dragora (mandrake) was employed for a similar

purpose by the Greeks and Romans ; and we
learn that as early as the thirteenth century

the vapour from a sponge filled with tinctures

of mandragora, opium, and other sedatives

was used for a similar purpose.

Baptista Porta, in his work on natural

magic printed in 1597, mentions a quintessence

extracted from medicines by somniferous

menstrua, of the nature of which he leaves us

in ignorance. This quintessence was to be

preserved in leaden vessels very perfectly

closed, lest the aura should escape, for the

medicine would vanish away. Furthermore,

he adds, "when it is used, the cover being
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removed, it is applied to the nostrils of the
sleeper, who draws in the most subtle power
of the vapour by smelling, and so blocks up
the fortress of the senses, that he is plunged

into the most profound sleep, and cannot be

roused without the greatest eftbrt." Dr Iron

suggested that the volatile substance was sul-

phuric ether, which he says had been described

more than fifty years before Porta wrote his

book. In the year 1800 Sir Humphry Davy
suggested the employment of nitrous oxide,

or laughing gas, as it was then termed, for

minor operations in surgery, and in 1828 Dr
Hickman proposed carbonic acid as an anses-

thetic. The vapour of sulphuric ether had
been used in his practice by Dr Pearson as

early as 1795, for the relief of spasmodic
asthma. The fact that sulphuric ether was
capable of producing insensibility was demon-
strated by American physicians ; viz. by God-
win in 1822, Mitchell in 1832, Jackson in

1833, and Wood and Bache in 1834 j but the

first practitioner to employ it to prevent the
pain of an operation was Dr Morton, a
Boston dentist, who successfully used it for

this purpose in 1846. On the 19th of Decem-
ber of the same year Mr Liston, of Univer-
sity Hospital, London, and Mr Robinson, a
dentist, operated upon patients who had been
rendered insensible by means of the inhalation

of the vapour of ether.

Throughout the year 1847 ether was em-
ployed as an anaesthetic both in England and
France, but towards the end of that year the
anaesthetic properties of chloroform were
pointed out by Flourens. The first, however,
to introduce this agent into surgical and ob-

stetric practice was Dr I. T. Simpson, of

Edinburgh. In 1849 a work on the inhala-

tion of ether was published by Dr Snow, who
afterwards introduced a new anaesthetic, viz.

amylene, which was capable of producing
effects similar to those of chloroform ; but as
two patients out of but a small number who
inhaled the vapour of amylene died, this

latter soon fell into discredit, and consequent
disuse.

Except in dental practice, in which nitrous
oxide gas is the anaesthetic invariably em-
ployed, chloroform is almost universally used
in surgical operations, one advantage it pos-
sesses over ether being its much more rapid
action, although this latter property must be
regarded as one which constitutes the risk

which, although very slight (when the ex-
ceedingly small percentage of deaths resulting
from its administration is taken into ac-

count), undoubtedly attends its inhalation.
Dr Sansom says of chloroform :

—" The
cause of its danger is its power of paralysing
the cardiac and other motor sources of circu-
lation. This property resides in large and
sudden doses of its vapour." He strongly
recommends its dilution by air and alcohols.
He further remarks that all anaesthetics modify
the endosmotic condition of the blood discs,

and contends that they afiect the supply of
artei'ial blood by altering the calibre of the
channels which convey it. He advocates the
substitution of one anaesthetic for another
during the inhalation.

Methylene dichloride, introduced by Dr
B. W. Richardson, is said to possess the
disadvantage of causing considerable depres-
sion.

The mode of administering these agents is

by causing the patient to inhale their vapour
mixed with air.

Sometimes they are poured on to a sponge
or a handkerchief, or piece of lint, either of
which is then applied to the mouth and
nostrils of the patient in such a manner that
the air which passes into his lungs is saturated
with the vapour. Except in extemporised
cases, however, this method is pretty well
abandoned, a proper apparatus having sup-
planted the sponge or handkerchief, &c. Part
of the apparatus consists of a graduated bottle
containing the anaesthetic, by means of which
the operator is enabled to tell how much of
this latter is being consumed, and thus to
regulate the quantity inhaled.

The first eff"ect that results from the ad-
ministration of anaesthetics is a form of in-

toxication," caused by the action of the anaes-

thetic agent on the cerebral lobes, and as this

action extends to the cerebellum, the patient
becomes incapable of directing his movements
—an effect like that caused by intoxication
from alcohol.

In the next stage the spinal cord is attacked,
unconsciousness supervenes, and all powers of
motion and sensation are lost. The individual
is now said to be in a state of anaasthesia

;

but the heart continues to beat, respiration is

not impeded, and the other essential functions
of the body go on as usual.

Should, however, the exhibition of the
anaesthetic agent be incautiously continued
too long, the bodily temperature falls, the
movements of respiration and circulation be-
come impaired, the heart ceases its action, and
death finally ensues. The introduction of
anaesthetics into surgical practice has been of
great and invaluable service to the operator.
The patient being motionless and free from
pain, the surgeon is enabled to perform the
operation at his ease, and consequently more
efficiently ; moreover, in the reduction of dis-

locations and of hernia, the muscles being
flaccid, the obstacle produced by their contrac-
tion is removed. M. Velpeau endeavoured to

produce local anaesthesia, or insensibility of
the part of the body to be operated upon, by
means of a freezing mixture composed of ice

and salt; this method, however, was found
impracticable, and was soon abandoned.
Since then local anaesthesia as introduced
by Dr Richardson, when had recourse to,

is effected by means of a spray of ether
directed on the part, the intense cold produced
by the rapid evaporation of the ether entirely
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depriving the part of sensation. It is said

that the pain resulting from the application of

this method is a great barrier to its use.

Amongst anesthetics, nitrous oxide gas occu-

pies an important place, its use, as before stated,

being almost wholly confined to operations in

dental surgery.' As in the case of ether, the

American practitioners were the first to em-

ploy nitrous oxide as an anEesthetic. Atten-

tion was directed to its anaesthetic properties

ill 1844 by Mr Horace Wells, an American
dentist, but little interest seems to have been

awakened by his application of it, since it

was not until 1863 that Dr Cotton, of New
York, drew attention to the subject by per-

forming an operation on a patient under its

influence.

In March, 1868, Dr Evans, residing in Paris,

after a visit from Dr Cotton, directed the

attention of medical men in England to the

value of nitrous oxide as an anaesthetic in

dental surgery, and shortly afterwards it v.as

first employed to produce ansesthesia at the

Dental Hospital. Nitrous oxide is obtained

from nitrate of ammonia, and the particulars

of its preparation may be found by referring

to the article Niteous oxide.
Immense quantities of the gas are used in

dental operations. It has been computed that

in 1870 Messrs Coxeter and Earth could not

have prepared much less than 60,000 gallons

in London alone. To fit it for transit it is

reduced by compression. Fifteen gallons may
thus be diminished in volume until it fills an
iron bottle holding a quart. Five or six gallons

of the gas are, on an average, required for each

patient. In the preparation of nitrous oxide

for surgical purposes Dr Evans advises it to

be made at least 24 hours before it is used,

and further recommends its being thoroughly
washed. An apparatus for the preparation of

the gas was devised by Mr Porter, a description

of which will be found in the ' Transactions

of the Odontological Society of Great Britain

'

for 1868, in which also mention is made of a

fiice-piece for its administration, the invention

of Mr Clover. By means of this latter instru-

ment the desiderata that the nitrous oxide

should be inhaled without admixture with at-

mospheric air, and contamination arising from
the expired air given off by the patient, are ac-

complished, for it has been found that when
excitement and talking attend the inhalation

of the gas, these effects are due to the presence
of the carbonic acid thrown off by the lungs.

When inhaled in the ordinary way, nitrous

oxide gas induces exhilaration and narcotism,

without asphyxia. When, however, the at-

mospheric air is carefully excluded, it pro-

duces, as we have just seen, autesthesia without
exhilaration. The time required to produce
ansesthesia varies from 25 to 120 seconds, by
from 10 to 60 inhalations, A patient has been
subjected for 10 minutes to its action without

1 The ' British Medical Journal ' for 1868 states it was
used successfully at the Ophthalmic Hospital, Moorfields.

experiencing any unpleasant symptoms or after

effects. Mr Handle says it is perfectly safe

in all short operations, and possibly in long ones
also, provided there is due admission of air at

proper intervals. It seems tolerably certain

that nitrous oxide is largely absorbed by the
blood-corpuscles, and it is probable that its

presence in them may temporarily act to the
exclusion of oxygen, and thus prevent for a

time that combination of oxygen with htemo-
globin upon which the red colour of the cor-

puscles depends. Chemistry, however, has
failed to show that nitrous oxide is decomposed
in the blood, or that it exerts any of the

chemical properties of oxygen on tlie consti-

tuent elements of the blood. Whenever the

slightest ansesthetic effect is communicated to

the nervous system, a simultaneous efiect is

produced upon the medulla oblongata, the

spinal chord, as well as upon the cerebrum
and cerebellum.

The whole available force in the body is un-

doubtedly due to oxidation. This oxidation

is accomplished by means of the blood, and it

is therefore evident that a continuous flow of

oxygenated blood to the nerve centres is neces-

sary as a source of power and of sensibility, as

well as for the reintegration of nerve tissue.

Any deficiency of oxygen in the blood is fol-

lowed by a decreased arterialisation of the

whole volume of the blood. Under these con-

ditions the exhalation of carbonic acid is re-

latively less rapid than its formation, and life

cannot continue if the blood in the arteries

becomes thoroughly venous, as well in colonr

as in character. That nitrous oxide, when in-

haled, changes the colour of the blood-cor-

puscles is evidenced by the livid appearance of

the face and mucous surfaces ; the latter, in-

deed, is a characteristic accompaniment of its

administration, and the darkened colour of the

blood may be observed as it flows from the
severed vessels. This colour of the blood is

probably in part due to uneliminated car-

bonic acid; but that nitrous oxide possesses

in a high degree the property of darkening
the blood-corpuscles may be easilydemonstrated
by directing a jet of the gas for a few seconds
upon a little arterial blood in a test tube. Yet,
from what has previously been advanced on
this point, this latter result may more strictly

be due to physical than to chemical causes.

An interruption of the circulation in any part

of the organism is soon followed by local insen-

sibility in the tissues from which the blood
supply may have been withdrawn ; and it is

beyond dispute that, during the anaesthetic

state, the circulation of the blood through the
capillary system becomes diminished in velo-

city. A tendency to stasis begins to appear,

accompanied at the same time by a considerable

reduction in the supply of arterial blood.

These are facts that admit of experimental
demonstration, as does also another fact, viz.

that during the period of insensibility pro-

duced by the inhalation of nitrous oxide the
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brain itself is in a state of comparative ansemia.

In short, it appears most probable that an

arrest of the capillary circulation through the

brain, to which several writers have attributed

a potential influence as the cause of anajs-

thesia, is simply, so far as it may exists a result

of it.

The anaesthesia produced by the inhalation

of nitrous oxide would, therefore, appear to be

referable to an altered condition of the blood,

whereby the molecular dynamic changes are

interferedwith, this interruption being probably

due either to the retention of carbonic acid, or

to the presence of nitrous oxide j or, as the

result of both conditions, to the exclusion of

oxygen.

For minor operations nitrous oxide possesses

manj' advantages over other ansesthetics. The
principal of these is its safety. In America,

in 200,000 cases in which it had been ad-

ministered, there was only one case of death.

Furthermore its use is not contraindicated in

patients having any constitutional derange-

ment, nor for women who are either pregnant

or suckling.

Nitrogen, coal gas, and carbonic acid have

also been employed as anfesthetics.

The ' British Medical Journal ' for June
13tb, 1868, contains an account of some ex-

periments performed by Dr. Burdon Sander-

son, at Middlesex Hospital, with nitrogen. It

seems to have been longer in producing insen-

sibility than nitrous oxide, but no lividity

of countenance accompanied, nor sickness or

headache followed, its administration.

ANALEP'TIC. Si/n. ANAiiEP'Ticus, L.

;

Analeptiqtje, Fr. Kestorative ; that recruits

the strength lost by sickness.

Analep'tics. Si/n. Anaiep'tica, L. ; Aka-
LEPTIQT7ES, Fr. In pharmacology, &c., resto-

rative medicines and agents.

ANAL'YSIS (-e-sis). [Eng. L., Gr.] Syn.

Analyse, Fr. ; AusLosuNa, Zeeleguxg, Ger.

In a gen. sense, the resolution of anything,

whether an object of the senses or of the in-

tellect, into its elementary parts. In che-

mistry, the resolution or separation of a com-
pound body into its constituent parts or ele-

ments, for the purpose of either determining
their nature, or, when this is known, their rela-

tive proportions. It is divided into QTJAl'ita-

TITB ANALYSIS and QTJAN'TITATIVE ANALYSIS ;

and these again into peox'imate analysis and
ttl'timate analysis. The first consists in

finding the components of a compound, merely
as respects their nature or names ; the second,

in finding not merely the component parts, but
also the proportions of each of them ; the third

gives the results in the names of the proxi-

mate or immediate principles or compounds
which, by their union, form the body under ex-

amination ;i whilst the fourth develops the
chemical elements of which it is composed.

*

I Thus, Buet consists of olein, palmitin, and stearin.
Tliese would form the ' terms ' of the proximate
ANALirsis of this substance. But olein, palmitin, and

An analysis may also be made to determine
whether a certain body is or is not contained
in a compound (as lead in wine) ; or it may
be undertaken to ascertain all the constituents

present; the extent of an investigation being
merely limited by the object in view.

For success in chemical analysis a thorough
acquaintance with the various properties of
bodies is required, as well as aptitude in ap-
plying this knowledge in discriminating them,
and separating them from each other. Judg-
ment and expertness in manipulation are,

indeed, essential qualifications. The method
pursued must likewise be such as to attain the
object in view with unerring certainty, and in

the most expeditious manner. " The mere
knowledge of the reagents, and of the reac-

tions of other bodies with them, will not suf-

fice for the attainment of this end. This
requires the additional knowledge of a sys-

tematic and progressive course of analysis, or,

in other words, the knowledge of the order, and
succession, in which solvents, together with
general and special reagents, ought to be
applied, both to effect the speedy and safe

detectioii of every individual component of a

compound or mixture, and to prove with cer-

tainty the absence of all other substances.

If we do not possess this systematic know-
ledge, or if in the hope of attaining an object

more rapidly, we adhere to no method in

our investigations and experiments, analysing

becomes (at least in the hands of a novice)

mere guesswork, and the results obtained are

no longer the fruits of scientific calculation,

but mere matters of accident, which sometimes
may prove lucky hits, and at others total

failures." (Fresenius.)

ANALYSIS, SPECTRUM. More than half

a century ago Sir John Herschel employed
the prism in the analysis of coloured flames,

and in 1834 Fox Talbot, by means of the same
instrument, distinguished the difference

between the spectra given by strontium and
lithium, notwithstanding the similarity of the
two in colour. But it was reserved for Messrs
Kirchkoff and Bunsen, as the inventors of

the spectroscope, to devise the only efficient

method of analysing flame, and, at the same
time, to furnish chemists with a means
whereby they may detect with unerring cer-

tainty the presence of any known element

by observing the spectrum it gives when such
element is submitted to a temperature suffi-

ciently high for it to emit a luminous vapour.

That certain chemical substances when heated

in the flame of the spirit-lamp or the blow-pipe,

or any other source of comparatively white light,

imparted characteristic colours to the flame,was
a fact that had long been known to chemists

;

forexample,whenasalt of sodiumwas so treated,

an intense yellow colour was imparted to the

flame. A salt of potassium produced under

stearin consist of carbon, hydrogen, and oxygen. The
ULTIMATE ANALYSIS of suet would, tliercfore, have refer-

ence to the elements carbon, hydrogen, and oxygen.
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the same cii'cumstances a violet, strontium, a

crimson colour, &c. These results could only

be produced when the substance under exami-

nation contained but one of the salts in ques-

tion. If more than one were present, this

method of qualitative analysis was compara-

tively, if not wholly, valueless, because the

specific colour communicated to the flame by
the presence of one element would be masked,

and, consequently, destroyed by the colour

developed by the vapour of another or other

elements. For instance, so much more vivid

is the yellow colour given to flame by sodium

salts than the violet tint imparted by those of

potassium, that a very small trace of sodium
prevents the unaided eye from perceiving the

violet, even when the potassium compound is

present in large quantity.

Very diff'erent optical effects, however,

follow if the rays from the various-coloured

flames are made to pass through a prism. As
is well known, if a ray of ordinary white light

is made to traverse a prism, when it issues

from the prism it has become decomposed or

dissected into seven luminous rays of as many
different colours, the coloured image thus

produced being called a prismatic spectrum,

or simply a spectrum.

This phenomenon is owing to the prism re-

fracting or bending out of its course the

beam of light sent through it, and to each

coloured ray of which the beam is made up
being differently refracted.

" If, however, instead of the white flame

coloured flames are examined by means of a
prism, the light being allowed to fall through
a narrow slit upon the prism, it is at once
seen that the light thus refracted differs

essentially from white light, inasmuch as it

consists of only a particular set of rays, each

flame giving a spectrum containing a few
bright bands. Thus, the spectrum of the

yellow soda flame contains only one fine bright

yellow line, whilst the purple potash flame

exhibits a spectrum in which there are two
bright lines, one lying at the extreme red, and
the other at the extreme violet end. These
peculiar lines are always produced by the same
chemical element, and by no other known
substance; and the position of these lines

always remains unaltered. When the spec-

trum of a flame tinted by a mixture of sodium
and potassium salts is examined, the yellow

ray of sodium is fomid to be confined to its

own position, whilst the potassium red and
purple lines are as plainly seen as they would
have been had no sodium been present."'

Equally characteristic and well-defined

spectra, the bands in which have each an in-

variable and fixed position in the spectrum,
are also produced when the coloured flames

arising from heating to the requisite point
the remaining salts of the alkalies and alka-

line earths are examined by the prism. On
the opposite page the first spectrum shows

1 Roscoe,

some of the fixed dark lines that are always
observed when a solar beam is examined by
the spectroscope. These lines are compared
with the position of some of the more impor-
tant bright lines furnished by the spectra of
the metals of the alkalies and alkaline earths,

when their chlorides are heated upon a loop

of platinum wire introduced into the flame
of a Bunsen gas-burner. The characteristic

bright lines given by each metal are denoted
by the letters of the Greek alphabet, the
earliest letter indicating the most strongly
marked lines.

In the potassium spectrum the most cha-
racteristic bright lines are the red line K a,

and violet line k j8. In the case of sodium
nearly the whole of the light is concentrated
on the intense yellow double line Ka a. In
the lithium spectrum a crimson band, li a, is

the prominent linej Li /3 is seldom visible,

but at the elevated temperature of the voltaic

arc an additional blue line becomes very in-

tense. In the spectrum of caesium two lines

in the blue, cs a and cs /3, are strongly

marked. In rubidium the lines Eb a and
Eb (8 in the blue, and Eb y in the red are

almost equally specific. Thallium is recog-

nised by the intense green line ll a. The
spectra of the metals of the alkaline earths are

equally definite, though more complicated.
By means of the spectroscope quantities so

inconceivably minute as the 33,000th of a

grain of chloride of rubidium, the 170,000th
of a grain of chloride of caesium, the
2,500,000th of a grain of sodium, and the
6,000,000th of a grain of lithium, have been
detected, and have revealed themselves to the
sight by their characteristic bands in the
spectrum. Hence it is that in making use of

this branch of analysis the chemist has been
enabled to show the universality of many
elements hitherto regarded as being very
sparingly distributed throughout the globe.

Thus lithium, which until lately was sup-

posed to be one of the rare elements, has been
found as a constituent of tea, tobacco, milk,

blood, and in almost all spring waters. Fur-
thermore, the prodigiously sensitive reactions

afforded by the spectroscope have not only

revealed the presence of infinitesimal quantities

of known elements, but have led to the dis-

covery of new ones which had escaped detec-

tion by the older and less delicate processes of

analysis. It was by means of spectrum
analysis that the two alkali metals, caesium

and rubidium, were discovered by Bunsen and
Kirchkoffin 1860 in a mineral water at Durk-
heim, and that Mr Crookes in 1861 discovered

the metal thallium in the deposit found in the

flue of a pyrites furnace ; whilst still more
recently Messrs Eeich and Richter, in a spec-

trum examination of a zinc ore from Freiberg,

discovered the metal indium.

The most brilliant spectra are given by
those salts which are the most easily volati-

lised, such as the chlorides, iodide?, and bro-
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nud^ of the different metals. Bnt it is only
i3ae metals of tke alkalies and alkaline eartiis

tibat give spectra that are cLaracteristic. When
it is desired to ottaln the spectra of the other

metals, they may he raised to the requisite

temperatnTe by means of the electric spark,

whi^ in passing through the two points of

-lie metal operated npon volatilises a minnte
quantity of it, asd thus enables it to emit its

particular lights Tl» electric sparks are

best obtained by means of Enhmkora's coil.

Thus ^ich metal may be made to yield a
speetnim which specially belongs to it, and to

it alone. When the electric discharge is sent

through a compound gas or vapouTj owing to

iiie inteajse tempoatnie generated separation

of Its eonstitii^itB vatasb take place, since the
speetxa. produced are those of the elementary
©wnponents of the gus. The permanent gases

give each tieir peculiar spectram •^hr^ ^-^7
are stron^y heated, by which thij zi;.t '-.r

recognised; thus the spectrum oftjizz^iz. is

composed of three bands, one being bright red,

one green, and the other blue. Xitrogen giTes

a Tery complicated spectrmn.
The accompanying figure exhibits a very

complete form of the spectroscope adapted to

a ang^ prism.

p repr^ents a ffint-glass prism supported
on the cast-iron tripod p, and retained in its

place by the spring c. At the end of the tube
A nearest the prism is a lens, placed at the
distance of its focus for parallel rays from a

Tertical slit at the other end of the tube. The
width of the slit can be regulated by means of

the screw e. One half of this slit is covered
by a email reetangolar prism designed to re-

flect the rays proceeding from the sonrce of

light D, down the axis of the tube, whilst the
rays from the source of light E pass directly

down the tube. By this arrangement the
observer stationed at the end of the telescope

E is able to compare the spectra of both lights,

which are seen one above the other, and he
can at once decide whether their lines coincide

or differ, a and. b are screws for adjusting
the axis of the telescope so as to bring amy
part of the slit at e into the centre of the field

of vision.

The telescope as well as the tube c is move-
able in a horizontal plane around the axis of

the tripod- The tube C contains a lens at the
end next to the prism, and at the other end is

a scale formed by transparent lines on an
opaque ground; it is provided with a levelling

screw, d. When the telescope has been pro-

perly adjusted to the examination of the spec-

trum, the tube c is moved until it is placed at

such an angle with the telescope and the face
of the prism, that when a light is transmitted
through the scale the image of this scale is

refiectfi int: the telescope from the face of
the ]:r;5~ zir-rert the observer. This image is

rendered perfectly distinct by pushing in the
tube which holds the scale nearer to the lens

in c, or withdrawing it to a greater distance,

as may be required. The reflected lines of
the scale can then be employed for readingjoff

the position of the dark or bright lines of the
spectrum, as both will appear simultaneously
overlapping each other in the field of the
telescope.

By turning the tube C round npon the
axis of the tripod any particular line of 4he
scale can be brought to coincidence with any
desired line of the spe<;tnim. Stray light is

excluded by covering the stand, the prism,
and the ends of the tube adjoining it with a
loose black cloth. The dispersive power upon
the spectrum maybe much increased by using
several prisms instead of one. KirchkoflF used
four prisms in his experiments upon the solar

spectrum. Great care must be observed in
placing the prisms ; the refracting edge of
each prism must be exactly vertical, and the
position of minimum deviation for the rays to

be observed must be obtained.

The preceding remarks have reference to

the spectra produced when the vapours of
certain elements are evolved in flame derived
from artificial sources. When, however, solar

light is examined by the spectroscope, results

entirely the reverse follow.

If a beam of stmlight be sent through the

slit of the spectroscope, the prismatic image
is seen to be intersected by a number of fine

black lines, varying in thickness and intensity,

and invariably occupying the same relative

position in the solar spectrum. These lines

were first noticed so far back as 1815 by a
German optician, Frauenhofer, after whom
they were named Frauenhofers lines ; but it

was not until the invention of the spectro-

scope that the origin of these lines could be

accounted for. By so arranging the instru-

ment as to cause the spectrum from a solar

beam, and that from a metallic element, to

fall upon the field of the telescope, so that the

solar spectrum shall be above the other, both

being perfectly parallel; the bright bands or

lines of the metal are all seen to be continued

in the dark solar lines, for, as may be seen by
consulting the plate of the different spectra,

several lines are sometimes produced by one

element alone. If, for instance, the sodium
and solar spectra are thus compared, the

bright yellow eodiom line will be found to
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agree exactly not only in position, bnt also in

intensity and breadth, with one of the dark
Eolar ones. And the same thing occnrs when
the comparison is made with many of the

other metals, the bright lines in the respective

spectra furnished by them are each coincident

with a particular dark line in the solar spec-

trum, and from every dark line in the latter

a corresponding bright one can be found
amongst the spectra of the metals. From
what has just been stated, the inference seems
irresistible that this coincidence between the

dark solar lines and the bright lines of the

metals cannot be accidental, but must be due
to some intimate connection between them,
and that this is the case can be proved beyond
refutation by a simple experiment, in which
the bright metallic lines can be changed into

dark ones, corresponding in every particular

with those of the solar spectrum. Thus the

bright yellow soda lines coincident with
Frauenhofer's lines can be converted into dark
ones by allowing the rays from a strong source

of white light to pass through a flame coloured

with sodium, and then making them fall upon
the slit of the spectroscope. If we examine
the spectrum obtained by this means, instead

of seeing the usual bright double band upon a

black ground, there will be presented to our

sight a double dark line, corresponding exactly

with the position and width ofthe sodium line,

and instead of the black ground there will be

a continuous spectrum of white light, as in

the solar spectrum.

The explanation of this remarkable pheno-
menon is due to Kirchkoff, and is as follows :

—

When any snbstance is heated sufficiently to

render it luminous, rays ofa certain and definite

degree of refrangibility are given out by it

;

whilst the same substance has also the power of

absorbing rays of this identical refrangibility.

In the above experiment, therefore, the yellow

flame absorbed the same kind of light as it gave
out, a corresponding decrease of intensity in

its own particular position in the spectrum
occurred, and a dark line showed itself in con-

sequence.

In the same manner and under similar con-

ditions the spectra of many other substances

have been reversed.

Reasoning on these facts, Kirchkoff has

been able to account for the presence in the

solar spectrum of Frauenhofer's dark lines.

He supposes that in the luminous atmosphere
surrounding the sun the vapours of various

metals are present, each of which would give

its characteristic system of bright lines; but
behind this incandescent atmosphere contain-

ing metallic vapour is the still more intensely

heated solid or liquid nucleus of the sun,

which emits a brilliant continuous spectrum,
containing rays of all degrees of refrangi-

bility.

When the light of this intensely heated
nucleus is transmitted through the incan-

descent photosphere of the sun, the bright

lines which would be produced by the photo-
sphere are reversed, and Frauenhofer's dark
lines are only the reversed bright lines which
would be visible if the intensely heated nucleus
were no longer there.

The correctness of this theory has been
rigorously tested by KirchkofE himself, who
submitted the solar spectrum to a most minute
and searching examination.
As a result of the knowledge thus obtained,

the presence of certain metals in the sun's

atmosphere was an inevitable deduction. The
metals hitherto detected in the solar photo-
sphere are—iron, sodium, magnesium, calcium,
chromium, nickel, barium, copper, zinc,

strontium, cadmium, cobalt, manganese, alu-

minium, and litanium. Hydrogen also exists

in large quantity as an incandescent gas, and
gives rise to the red protuberances that may
be observed during a total eclipse.

Dixring the total eclipse of 1869, M. Janssen,
a French astronomer, was enabled to obtain
and figure the specimen of these red protu-
berances, which, taken exclusively from that
source of light, gave not dark lines, but bright
ones, corresponding in position with those of

hydrogen, magnesium, and sodium.
The fixed stars, unlike the moon and planets,

which shine only by reflected light, are not
merely illuminated by self luminous bodies,

and yield spectra, which show them to contain
many elements known to us ; their spectra

are crossed by dark lines similar to, but not
identical with those given by the sun's light.

The spectrum yielded by the star Aldebaran
shows it to contain hydrogen, sodium, magne-
sium, calcium, iron, tellurium, antimony,
bismuth, and mercury; in the spectrum of

Sirius only sodium, magnesium, and hydrogen
have been found; whilst in that of Orionis

there is an absence of hydrogen. Most of

the nebulas and comets give spectra in which
there are only bright lines. It is hence in-

ferred that these celestial bodies are composed
of masses of glowing gas, and, xinlike the sun
and stars, do not consist of a solid or liquid

mass surrounded by a gaseous atmosphere.

In the nebulas hydrogen and nitrogen only

have been found ; and in comets, principally

carbon.

AUAlfAS HEMP (Ananassa sativa, 8, Bru-
melia ananas, as well as other species). This

hemp comes from the West Indies and Cen-

tral and South America, where the common
ananas is cultivated. It is rather inferior to

some varieties for spinning.

ANASTATIC PmNTIlTG. See Peesttib-G-

and ZrscoGEAPHT.
ANATHEEIH BALSAM. The following

formula is published by the Netherlands

Society :—Tincture of myrrh, 160 grms. ; tinc-

ture of catechu, 80 grms. ; tincture of guaia-

cum, 40 grms. ; tincture of rhatany, 40 grms.;

tincture of cloves, 30 grms.; spirit of coch-

learia, 20 grms. ; oil of cassia, 20 drops ; otto of

roses, 1 drop
j
proof spirit, 630 grms.
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ANATHERIN BALSAM (J. G. Popp,
Vienna). A mouth-wash. Red sandal wood,
20 parts ; guaiacum wood, 10 parts ; myrrh,
25 parts ; cloves, 15 parts ; cinnamon, 5 parts

;

oils of cloves and cinnamon, of each, f part

;

spirit, 90 per cent., 1450 parts ; rose water,

725 parts. Digest and filter.

Dr Hager, who gives the above, says that
on the expiration of the patent the following

formula was published, but that a preparation

made from that process had only a distant re-

semblance to the actual compound. Myrrh, 1

part; guaiacum wood, 4 parts; saltpetre, 1
part ; to be macerated for a night with corn
brandy, 120 parts; spirit of cochlearia, 180
parts. Then distil of this 240 parts, in which
are to be digested for 14 days garden rue,

cochlearia, rose leaves, black mustard, horse-

radish, pellitory root, cinchona bark, club-

moss, sage-vetiver, and alkanet root, of each
1 part. Strain and filter, and to each 120
parts of the filtrate add 1 part of spirit of

nitrous ether. (Hager.)

ANATOM'ICAL. Syn. Anatom'icus, L.;

Anatomique, Fr. ; Anatomisch, Ger. Be-
longing to anatomy or dissection.

Anatomical Prepara'tions. Objects of inter-

est in both surgical and pathological anatomy,
and specimens in natural history, preserved by
subjecting them to antiseptic processes, to

which is also frequently added injection with
coloured fluids (which subsequently harden),

amalgams, or fusible metal, in order to dis-

play more fully the minute vessels, or the
microscopic anatomy of the several parts.

See Fusible Allot, Injections, Pbepaba-
TIONS, PUTEEFACTION, SKELETONS, SOLUTIONS,
&c.
ANCH'OVY (-cho'-). Syn. Anchois, Fr.;

Anchote, Anschove, Ger. ; Acciughe, An-
OHIOVE, It. ; Anohova, Port., Sp. The clu'-

pea encrasic'olus (Linn.), a small fish of the
herring tribe, closely resembling the English
sprat. It is common in the Mediterranean,
and occurs in the greatest abundance and of
the finest quality about the island of Gor-
gona, near Leghorn. It is taken in the night,
during May, June, and July.

Anchovies are prepared for sale or exporta-
tion by salting or pickling them—the heads,

intestines and pectoral fins having been first

removed, but not the scales, and afterwards
packing them, along with rock-salt, in the
small kegs in which they are imported into
this country. The small fish are valued more
than the larger ones. For the table they are
often fried to a pale amber colour, in oil or
butter ; having previously been scraped clean,

soaked for an hour or two in water, wiped
dry, opened (without dividing the fish), and
had the back-bones removed. Before being
put into the pan they are usually highly sea-

soned with cayenne; and after being again
closed, are dipped into a rich light batter.
They are also divided into fillets, and served
as sandwiches, or in curried toasts. An-

chovies are also extensively potted (potted
anchovies), and made into butter (a.-buttee),
and into sauce (a.-sauce), pai'ticularly the
last.

The anchovy has a fine and peculiar flavour,

and is eaten as a delicacy all over Europe. It

was known to the Greeks and Romans, who
prepared from it a kind of garum for the
table. It is said to be aperitive, stimulant,
and stomachic.

The high price of genuine Gorgona ancho-
vies has led the fraudulent dealer to either

substitute for them, or mix with them, fish of

a less expensive kind. The most frequent sub-
stitutions are Dutch, French, and Sicilian

fish of allied species or varieties, sardines and
even the common sprat. The genuine Gor-
gona fish is about the length of one's finger

:

and may be known by its silvery appearance;
by the greater thickness of its head, which is

sharp-pointed, with the upperjaw considerably
the longest, and the mouth deeply divided ; the
dusky brown colour of its back,' and the pink
salmon colour of its flesh. When only 3 months
old, its flesh is pale; when of 6 months,
rather pink ; when of 10 to 12 months (or

in its prime), a beautiful deep pink colour

;

and when much older, darker, but less lively.

The fin-rays, varying in number with the age
of the fish, are

—

Dorsal

Pectoral

Ventral
Anal
Caudal

These fins are delicate in structure and green-
ish-white; and the membranes connecting the
rays almost transparent. " The length of the
head, compared with the length of the body
alone, is as 1 to 3 ; the depth of the body but
2-3rds of the length of the head, and com-
pared to the length of the whole fish is as 1
to 7 ;" the tail is deeply forked, the gill covers
are elongated, and the scales of the body large
and deciduous." " The breadth of the eye is

l-5th of the length of the whole head."3
Dutch fish may be generally known by being
deprived of the scales, and the French fish by
their larger size ; and both by the paler or
whiter colour of their flesh ; and sardines and
sprats by the flesh being white. The genuine
fish may also be known by the pickle, after

repose or filtration, being of a clear pinkish
colour, without any red sediment; whilst that

from spurious kinds is turbid and red only
when agitated, and deposits a heavy red sedi-

ment (Armenian bole, Venetian red, or red
ochre) on repose. See Buttee, Potting,
PowDEEs, Sauces, &c.

1 The colour of the top of the head and back is, in the
recent fish, blue, with a tinge of green. (Yarrell.)

2 Counted, by Dr A. H. Hassall, ill fish in the pre-
served state.

* Yarrell's 'British Fishes.

Yarrell. Hassall.*

14, 16 (.?).

15,

7, . —
18, . 19 (?).

19, 26 (?).
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Anchovies, Brit'ish. See Sprats.

ANCHU'SIC ACID (-ka'ztk). See Anchu-
BINE.

ANCHU'SINE. (-ka-zin). [Eng.,Pr.) Syn.

Anchu'sio acid*, Pseu'do-aleann'ine*,
PsEaD0-ALKA"NH7M* J

Anchusi'na, L. The
resiuoid constituting the colouring matter of

alkanet-root (which see).

ANCHYLO'SIS (aiigk-e-). [L.; prim., Gr.]

Syn. Anktlo'sis, Ancylo'sis (an-se-), L.

;

Ankylose, Fr., Ger. In pathology, stiffness or

immobility of a joint naturally moveable.

Anchylosis is either true or complete, as when
the exti-emities of the bones forming a joint

are reunited and immovable; or false, or in-

complete, where the affection depends upon a

contraction of the tendons and ligaments sur-

rounding the joints, which nevertheless admit
of a small degree of motion. For the first

there is no available remedy ; for the second

gentle and progressive flexion and extension of

the part daily (carefully avoiding violence),

friction with oleaginous and stimulating lini-

ments, and the use of the hot bath, vapour
bath, or hot-air or Turkish bath, and elec-

tricity, have been strongly recommended, and
have frequently proved successful.

ANCYLO'SIS. See Anchylosis.
ANDITEOPFEN (Kirchner and Menge

Arolsen), for weak digestion. Senna, 20 parts;

rhubarb, 3 parts ; jalap, 6 parts j zedoary root,

2 parts ; ginger, 2 parts ; galangal, 3 parts

;

soda, bicarbonate, 5 parts ; sugar, 1 5 parts

;

water, 300 parts ; spirit, 65 parts. After di-

gestion this is to be strained and mixed with
an infusidn of 30 parts of yarrow (with the

flowers) in 300 parts of hot water. After

standing some time filter, (Hager.)

ANDROGRAPHISPANICULATA. (Ind. Ph.)

Syn. Kaeiyat. Habitat. Commonly in shady
places all over India.— Officinal part. The
dried stalks and root (Andrographis Caules et

Radix, Kariyat, Creyat). The stem, which is

usually met with, with the root attached, occurs

in pieces of about a foot or more in length,

quadrangular, of a lightish-brown colour, and
persistent bitter taste.

—

Properties. Bitter

tonic and stomachic, very analogous to quassia

in its action.

—

Therapeutic uses. In general

debility, in convalescence after fevers, and in

the advanced stages of dysentery.

Preparations

:

—
Compound Infusion of Kariyat (Infusum

Andrographis compositum). Take of Kariyat,

bruised, | an ounce ; orange-peel and coriander

fruit, bruised, of each, 60 grains ; boiling

water, 10 fluid ounces. Infuse in a covered
vessel for an hour and strain. — Dose.
From IJ to 2 fluid ounces, twice or thrice

daily.

Compound Tincture of Kariyat (Tinctura

Andrographis composita). Take of kariyat

root, cut small, 6 ounces ; myrrh and aloes,

in coarse powder, of each 1 ounce ; brandy,

2 pints. Macerate for seven days in a closed

vessel, with occasional agitation ; strain, press,

filter, and add sufficient brandy to make two
pints.

—

Dose. From 1 to 4 fluid drachms.
Said to be tonic, stimulant, and gently ape-
rient, and to prove valuable in several forms
of dyspepsia, and in torpidity of the
bowels.

ANDROPOGON (CYMBOPOGON) CITRA-
TUM. Lemon Grass. (Ind. Ph.) Habitat.
Commonly cultivated in gardens in India; also
in Ceylon, upon a large scale, for the sake of
its volatile oil.— Officinal part. The volatile
oil (Oleum Andropogi Citrati, Lemon Grass
Oil, Oil of Verbena), obtained by distillation

from the fresh plant ; of a pale sherry colour,
transparent, extremely pungent taste, and a pe-
culiar fragrant lemon-like odour.

—

Properties.
Stimulant, carminative, antispasmodic, and
diaphoretic ; locally applied, rubefacient.— r/«e-

rapeutic use. In flatulent and spasmodic
afi'ections of the bowels, and in gastric irrita-

bility. In cholera it proves serviceable by
aiding the process of reaction. Externally,
as an embrocation in chronic rheumatism,
neuralgia, sprains, and other painful affec-

tions.

Dose. From 3 to 6 drops, on sugar or in

emulsion. For external application it should
be diluted with twice its bulk of soap liniment
or any bland oil.

AKDROPOGON (CYMBOPOGON) NARDUS.
CiTEONELLE. (Ind. Ph.) Habitat. Madras
Peninsula and Ceylon. The volatile oil of
this plant has similar properties to A. eitratum.
and is used for the same purposes.

ANDROPOGON PACHNODES. (Ind. Ph.)
The volatile oil of this plant possesses similar
properties to that of A, eitratum, and is used
for the same purposes.

ANELEC'TRIC (an-e-). Non-electric; a
non-electric.

ANEMOM'ETER (an-e-). Syn. Anemom'-
ETEXJM, L. ; AneMOMETEE, Fr. ; WiNDMESSEE,
Ger. An instrument or apparatus for mea-
suring the force or velocity of the wind, or of
a current of air. Various contrivances have
been adopted for this purpose. The anemo-
meter of Dr Lind being
also applicable to the de- ^ p==^CI
termination of the draught ^^ll —m<

of a chimney, and the ^
strength of air-current,

in ventilation, may be
usefully described here :

—

Uses and Appl. The
open end (a) is kept, by
means of a vane, presented

to the wind, which acting

on the surface of the water,

or other liquid in b, raises the level of the

fluid in the arm (c). The difference of the

level of the fluid in the two arms of the instru-

ment is the measure of the force of the wind.

To estimate the draught of a flue or chimney,

the arm (e) is placed in the chimney, and the

orifice (a) in the apartment.^

The anemometers now geuerally used in meteorolo-
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ANEMOM'ETET. Syn. Akemome'teia, L. ;

Anemometeie, Fr. ; WiNDMESSEN, Ger. In
meteorology, physics, &c., the art or act of mea-
suring the velocity or force of the wind, or of

ascertaining its direction.

ANEM'ONE (a-nem'-o-ne). Syn. AneM'-
ONT ; Anem'onb, L., Gr. ; Anemone, Fr. The
wind-flower. In hotany, a genus of beautiful

flowering herbaceous plants, of the nat. ord.

Ranunculacese. The double flowers of some of

the species are among the most elegant orna-

ments of our gardens. Others are used in

medicine. They are all acrid and stimulat-

ing.

Anem'ones, Sea. (-o-nez). Syn. An'imai-
PLOWEEsJ, Sea stjn'floweesJ. Animals of the
genus actin'ia, so called from the resemblance
of their claws or tentacles, when expanded, to

the petals of a flower. They are of various

colours, are generally flxed by one end to rocks

or stones in the sand, and are very voracious,

being accused of occasionally swallowing a
mussel or a crab as large as a hen's egg for a

meal. They belong to the highly organised
polypes of Cuvier.

ANEMON'IC ACID. See Anemonine.
ANEMONIN. A crystalline substance found

in the leaves of several species of anemone,
viz. A. Pulsatilla, A. pretensis, A. nemorosa.
Water distilled from these leaves, after

some weeks, deposits a colourless inodorous
substance, which softens at 150° C, giving off

water and acrid vapours. It is purified by
repeated crystallisation from boiling alcohol.

Anemonin is a poisonous body. It causes

slight irritation when applied to the skin. By
the action of alkalies anemonin is transferred
into anemonic acid.

ANEM'OSCOPE (an'-e—Brande, Mayne).
Syn. Anemosco'pitjm, L.; Anemoscope, Fr.

;

Anemoskop, Ger. An instrument to measure
the force and velocity of the wind. See Ane-
MOMETEE.
AN'EROID (-royd)i. In pTiysics, &c., not

fluid, or not depending on water or a fluid for

its action ; applied to a certain form of baro-

meter (which see)

ANEURISM. A tumour on an artery, pro-
duced by the rupture of the inner coat of the
vessel, and the blood getting between it and the
outer coat.

ANGELICA (-jel'-). [L., Port., Sp. ; Ph.
E. & D.] Syn. Gaeden Angeiioa j Ange-
iiQUE, Fr. ; Angeliea, A.-wuezel, Angel-
KEATJT, Ger. The angelica archangel'ica of
Linnaeus, an aromatic herbaceous plant with a
biennial, fleshy root, indigenous to the north
of Europe, but frequently found wild in Eng-

gical observations are those of Mr Follet Osier, Dr
Kobinson, and Dr Whewell. For a description of tbese
instruments, see Pliillip's ' Report on Anemometry,' the
'Trans, of the Brit. Assoc.,' 1846, 'Trans. Royal Irish
Acad.,' &c.

1 That is—a, without, vqpo<:, (the) watery, eiSoi,form,
as correctly given by Brande. By some strange mistake,
Dr Mavne, in his new 'Expository Lexicon,' gives "a,
priv., irip, air, terminal -ides," as the derivation of this
word ; and marks it ' ane'roid.' I

land, and largely cultivated in our gardens,
Dried root (angelica. Ph. E.), aperient, car-
minative, diaphoretic, and tonic; much es-

teemed by the Laplanders, both as food and
medicine ;—fruit or seed (Angelica, Ph. D.)
resembles the root, but is weaker. The whole
plant has been extolled as an aromatic tonic.

As a masticatory, it leaves an agreeable glow-
ing heat in the mouth. The aromatic proper-
ties of this plant depend on a peculiar volatile

oil and resui.

Uses, 8fc. It has been recommended in

diarrhoea, dyspepsia, debility, and some fevers

;

but is now seldom used in medicine. Dose,
30 gr. to 1 dr. The dried root and seeds
are used by rectifiers to flavour gin and
liqueurs ; and the fresh root, tender stems,

stalks, &c., are made by the confectioners

into an aromatic candy. See Candying,
LiQTTBTJES, &C.

Angelica Atropurpu"rea. [Linn.] Syn.
Amee'ican Angelica ; Angelica, Ph. U. S.

Kah. North America. Resembles garden
angelica, but placed by some botanists in a
separate, though allied genus. It is a popu-
lar remedy for flatulent colic, indigestion,

and cardialgia, in the United States ; and
is there regarded as tonic, cordial, and aphro-

An'gEL'IC acid. HC5H7O2. A volatile

substance, noticed by L. A. Buchner, jun., in

angelica-root. It has a pungent sour smell,

and a biting acid taste; is sometimes fluid

and oleaginous, and sometimes crystallised in

striated prisms.'

ANGO'LA Syn. Ango'la-wool, Ango"ea-
W., ANGO'NA-W., &C. ; POIL DE CHETEOND'AN-
GOEA, Fr.

;
(Engoor', Engour', or Engu'ri)

TiFTiC, Tur. The wool of ' ca'pra Angoren'sis'

or the Angora-goat, of v;hich the shawls of
Cashmere are made, and others in imitation of

them. It is also used to make plush, light

cloths for paletots which are repellent of wet,

&c. ; and is extensively employed in France in

the manufacture of lace more brilliant than
that of Valenciennes and Chantilly, and at

half the price. See Alpaca, Shawls,
Wool, &c.

ANGOSTU'KA Angustu'ra. (-ture'-a). See
CtJSPAEIA.

Angostura, False. See Bextcea, Cuspaeia
and Stetchnos.
ANGOSTU"RINE, Angustu'rine (-in). See

CUSPAEIN.
ANHYDRIDE. Most, if not all modern

chemists, adopting Geehaedt's practice of

limiting the title of acid to a particular class

of substances which contain hydrogen, now
regard all true acids as salts of hydrogen.
Formerly many bodies, such as silica or white
arsenic, were looked upon as acids, though if

we adopt the foregoing definition they are not

really so until they have combined with water.

Such bodies, because they contain no hydrogen,

are now distinguished as anhydrides ; the sub-

» Schmidt's 'Jahrb.,' 1842.
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stances, for example, familiarly known as car-

bonic, sulpliurous, and phosphorifi acids, must,

upon the above principle, be designati^d car-

bonic, sulpliuroii';, and pho-plioric anhj'drides.

We may also detiue an anhydride to be an
oxide which forms an acid on treatment witli

water.

ANHY'DEOUS (-drus; an'hydrous, as marked
by Brande, is less usual). Syn. An'htdrus,
L.; Anhydkij, Fr.; Wasseefeei, Ger. Free
from water; dry. In cliemistryaxidL mineralogy,

a term frequently applied to substances, as

acids, alcohol, gases, salts, minerals, &c., which
do not contain either free or combined water.

Gases may generally be rendered anhydrous
by passing them through a tube containing
fused chloride of calcium, or {e.g. ammonia
and two or three others) quick-lime, in coarse

powder; and some of them, by passing them
through concentrated sulphuric acid. Salts
may generally be dried by cautiously sub-

mitting them to the action of heat, or by
exposure to a very dry atmosphere ; and
alcohol, and many other volatile fluids,

by careful distillation from chloride of cal-

cium, or some other highly hygrometric
substance.

AN'IL. [Fr., Sp., L.] The indigofera anil

of botanists—one of the plants yielding ' in-

digo '—a native of America, but now laro ely

cultivated in the East Indies. See Indigo
(and beloio).

ANILINE 1 (-een). [Eng., Fr.] CgH-N.
Syn. Phentl'amine ; Anili'na, Anili'num,
&c., L. A peculiar volatile organic base first

noticed by Unverdorben in empyrenmatic bone-
oil, and afterwards obtained by Runge from
coal-tar, and by Fritzsche, Zinin, A. W. Hof-
mann, and others, as a product of various

reactions, processes, and decompositions, par-

ticularly those attending the destructive
distillation of organic bodies.

Prep. Aniline is now almost invariably
obtained, on the large scale, either directly or
indirectly from coal-tar or indigo; and chiefly

from the basic oil or naphtha, or the nitroben-
zol, of which the former is the principal source.

The following are the leading commercial and
experimental processes

:

1. From coal-tab or coai-tae kaphtha :

—The basic oil or basic portion of coal-tar or
coal-tar naphtha, forming the latter, denser,
and least volatile products of the distillation

or rectification of these substances, is strongly
agitated, for some time, along with hydro-
chloric acid in slight excess, a glass globe, or,

on the large scale, a suitable vessel of lead, or
of enamelled iron, being employed for the
purpose ; the clear portion of the liquid (con-
taining the hydrochlorates of the bases pre-
sent) is then decanted and carefully evapo-
rated over an open fire until acrid fumes
begin to be disengaged, when it is again de-

• For a detailecl account of the methods of preparing
aniline commercially, and of the dyes obtained therefrom,
»ee ' Dictionnaire de Chimie,' par A. 'Wuilz.

canted or filtered ; the clear liquor, or filtrate,

is next treated with potash or milk of lime in

excess, by which the bases—chiefly aniline
and chinoline—are liberated under the form
of a brownish oil; the whole of the resulting
mixture is now submitted to distillation, the
portion which passes over at or about 360°
Pahr., and which consists chiefly of crude
aniline, being collected separately; the pro-
duct is purified by rectification and recol-

lection, once or oftener, at the same tem-
perature, and, lastly, by fresh treatment
with hydrochloric acid and careful distillation

with excess of potash, or milk of lime, as
before.

2. From niteobenzol :— a. (Zinin.) An
alcoholic solution of nitrobenzol, after satu-
ration with ammonia, is treated with sul-

phuretted hydrogen, until, after some hours, a
precipitation of sulphur takes place ; the brown
liquid is then repeatedly saturated with fresh
sulphuretted hydrogen, until no more sulphur
separates, the reaction being aided by occasion-
ally heating or distilling the mixture ; an excess

of acid is next added, and, after filtering the
liquid, and the removal of the alcohol and
unaltered nitrobenzol by ebullition or dis-

tillation, the residuum is lastly distilled with
caustic potash, in excess. The aniline found
in the receiver may be rendered quite pure by
forming it into oxalate of aniline, repeat-
edly crystallising the salt from alcohol, and
finally distilling it with excess of caustic

potassa, as before.

The following is a cheaper and more con-
venient process; and probably the best, or
one of the best, that has yet been invented for

obtaining aniline :

—

b. (M. Bechamps.) From nitrobenzol dis-

tilled along with basic protacetate of iron; or,

what is better, by distilling a mixture of iron-

filings, 2 parts, and acetic acid, 1 part, with
about an equal volmne of nitrobenzol, the
reaction being assisted, whenever the efferves-

cence flags, by the application of a gentle
heat. The liquor found in the receiver consists

of aniline and water, from which the first,,

forming the lower portion, is obtained, after

sufficient repose in a separator ; or more
easily, by adding a very little ether, which by
dissolving in the aniline, causes it to rise to the

surface, when it is at once decanted. A very
spacious glass or earthenware retort must be

employed in the process, as the mass swells up
violently; and it must be connected with the

receiver, on the small scale, by means of a

Liebig's condenser, and, on the large scale,

by an ordinary worm-pipe and tub, kept
in good action by a sufficient flow of cold

water.

The apparatus for carrying out Bechamp's
method was devised by Nicholson, and is ex-

hibited in the subjoined plate.

" It consists essentially of a cast-iron cylin-

der (a) of 10 hectolitres (220 gallons (cubic

capacity. A stout iron tube is fitted to this
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vessel, reaching nearly to the bottom of the cy-

linder. The upper part of this tube is connected

with the machinery (g), while the surface of

the tube is fitted with steel projections. The
tube serves to admit steam, as well as acting

as a stirring apparatus. Sometimes, instead of

this tube, a solid iron axle is employed, and in

this case there is a separate steampipe (d).

Through the opening at K the materials for

making aniline are put into the apparatus,

while the volatile products are carried off

through E. H serves for emptying and clean-

ing the apparatus. The S-shaped tube con-

nected with the vessel b acts as a safety valve.

When it is intended to work with this appa-

ratus there is poured into it through k 10
parts of acetic acid at 8° B. (sp. gr. 1"060),

previously diluted with six times its weight of

water ; next there are added 30 parts of iron

filings, or cast-iron borings, and 125 parts of

nitrohenzol, and immediately after the stii'ring

apparatus is set in motion. The reaction

ensues directly, and is attended by a consider-

able evolution of heat and vapours. Gradually
more iron is added until the quantity amounts
to 180 parts. The escaping vapours are con-

densed in F, and the liquid condensed in E is

from time to time poured back into the

cylinder A. The reduction is finished after a

few hours."

3. From INDIGO:—Powdered indigo is added
to a boiling and highly concentrated solution of

caustic potash, as long as it dissolves and hy-

drogen gas is liberated ; the resulting brown-
ish-red liquid is evaporated to dryness, and the

residuum is submitted to destructive distilla-

tion in a retort, which, owing to the intumes-
ence of the mass, should be strong and spa-

cious. The ANILINE is found in the receiver

under the form of a brownish oil mixed with
ammoniacal liquor, and by separation from the
latter, and subsequent rectification, is obtained
nearly colourless. It may be further purified.

as in the preceding processes.

—

Prod. 18 to

20^ of the indigo employed.

4. By fusing, with proper precautions, a mix-

ture of isatine and hydrate of potassium (both

in powder) ; a retort connected with a well-

cooled receiver, being employed as the appa-

ratus. Said by Profs A. W. Hofmann and

Muspratt to be " the most eligible process for

isolating" aniline.^

5. From anthranilic acid mixed with pow-
dered glass or sand, and rapidly heated in a

retort.

6. By treating an alcoholic solution of

benzine with a little zinc and hydrochloric

acid.

7. By heating phenyl-alcohol with ammonia
in sealed tubes.

In Zinin's process the nitrohenzol is dis-

solved in alcohol, and the solution, after the

addition of ammonia, is saturated with sul-

phuretted hydrogen. After standing some
time the solution deposits a large quantity of

sulphur, and the liquid yields aniline.

Many other reducing agents have been pro-

posed for the conversion of nitrohenzol into

aniline, such as arsenite of sodium, powdered
zinc, &c., but on the large scale they have all

been found inferior to the process of Bechamp.
Kremer's process consists in heating one part

of nitrohenzol in a proper apparatus with five

of water and two and a half of zinc dust,

When the reaction is completed the aniline,

amounting to about 65^ of the weight of the

benzol, is distilled off in a current of steam.

JProp., <^c. A thin, oily, colourless liquid,

with a faintly vinous odour, and a hot and
aromatic taste ; very volatile in the air

;

miscible in all proportions with alcohol and
ether; very slightly soluble in water; neutral

to ordinary test-paper, but exhibiting an alka-

line reaction to dahlia-petal infusion and
paper; dissolves camphor, sulphur, and phos-

phorus, and coagulates albumen; possesses a

high refractive power; and precipitates the

oxides of iron, zinc, and alumina, from solu-

tions of their salts, and neutralises the acids,

like ammonia. With the acids it forms nume-
rous crystallisable compounds of great beauty,

and which are easily formed, and are precisely

analogous to the corresponding salts of am-
monia. These, on exposure to the air, acquired

a rose colour, in many cases gradually passing

into brow^n. Its boiling-point is 359° to 360°

Fahr. ; sp. gr. 1-028.

Tests.—1. Chromic acid gives a deep
greenish or bluish-black precipitate with ani-

line and its salts:—2. Hypochlorite of lime

strikes an extremely beautiful violet colour,

which is soon destroyed :—3. The addition of

two or three drops of nitric acid to anhydrous
aniline produces a fine blue coloui', which, on
the application of heat, passes into yellow, and

a violent reaction ensues, sometimes followed

by explosion :—4. With bichloride of platinum

it yields a double salt (platino-chloride of ani-

1 M-Hspiatt's ' Chemistry,' i, 599.
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line) analogous to the like salt of ammoaia.
These reactions distinguish it from all other

substances.

Commercial aniline is a mixture consisting

in great part of aniline, paratoluidine (solid),

and orthotoluidine in variable proportions. In

addition it contains small amounts of metato-

luidine, niti-obenzol, odorine, &c., but for all

practical purposes it may be regarded as a

mixture of aniline and toluidine. These ani-

lines are obtained from a portion of the light

coal-tar naphtha boiling between certain tem-
peratures, by treating it first with nitric acid

to convert it into the nitro-compounds, and
then reducing these with iron and acetic acid,

as already described under Bechamp's process.

It is very plain that as the coal-tar naphtha
contains variable proportions of benzol and

toluidine, the resulting product must also vary
in the quantities of aniline and toluidine it

will contain. In order to distinguish be-

tween various samples of commercial aniline,

Reimann submits them to fractional distilla-

tion and compares the results. He places

100 c.c. of the sample to be tested in a retort

fitted with a thermometer and heated by
means of an oil bath. The liquid as it distils

is received in a narrow graduated cylinder,

and the amount that passes over between
every 5° C. (9° F.) is noted.

In order to obtain standards for comparison
he first distilled a sample of light aniline, or

kuphaniUne, as he terms it, then one of heavy
aniline or baraniline ; afterwards mixtures of

the two in varying proportions. In the accom-
panying table the results are given.

Centigeade -
K.lOO
B.

90
10

85
15

80
20

75
25

60
40

50
50

25
75 100

Below 180° 8h V 21 5i 7 7 5i
180°—185° 54 50 29^ 22 5i

"7
4i 24

"2

185°— 190° 34 34 561 55i 55i 37 71 4i 11
190°—195° 5 7i 8i 15 33 42 17 8
195°—200° ... • •• ... 9 19 36 18
200°—205° • • ... 4i 16 10 16 39
205°— 210° ... ... Si 8 19
210"—215° ... 41 7
Residue. . "k "i "i 8i "h "7 "k 5 5i

To ascertain the quality of any sample it is

only necessary to distil it in the manner already

described, and compare the results with those

in the above table.

(For further information consult Wagner's
' Chemical Technology,' Calvert's ' Dyeing and
Calico Printing,' edited by Stenhouse and
Groves j Crooke's ' Practical Handbook of

Dyeing and Calico Printing,' Ure's Dictionary,

edited by Hunt.)
Uses, Hfc Chiefly in dyeing, for the pro-

duction of colouring matter of various rich

shades of purple and violet, some approaching

pink, by the action of chromic acid ; and of a

splendid crimson, by the action of various

oxidising agents. It forms the basis of the

celebrated new dyes for silks lately patented by
Mr W. H. Parkin, and others, and which are

not only more delicate and gorgeous in tint, but

also more permanent, than any produced by
other substances.

Besides numerous salts, various substitution

compounds of aniline have been formed, all of

which possess vast scientific interest, and
several are likely to prove of importance in the

arts. See Dyeing, Indigo, Tar Coloues,
&c. (also beloio.)

Aniline, Chro'mates of. Prep. 1, (neuteal
CHEOMATE.) From sulphate or oxalate of

aniline and chromate of potash, by double

decomposition.

2. (bicheo'mate:— Mr W. H. Perkin.)

Sulphate of aniline and bichromate of potash,

in equivalent quantities, are separately dissolved

in water, and the solutions, after being mixed,
are allowed to stand for several hours. The
whole is then thrown upon a filter, and the
black precipitate which forms is washed and
dried. It is next digested in coal-tar naphtha
(—? benzol), to extract a brown resinous sub-

stance; after which it is digested in alcohol,

to dissolve out the colouring matter (bicheo-
mate of aniline), which is left behind on
distilling off the spirit, as a coppery friable

mass. Patented.

Aniline, Cy'anide of. Benzonitrile.

Aniline, Ox'alate of. (C6H-N)2Co04. Ob-
tained by saturating an alcoliolic solution of

oxalic acid with aniline j the salt separating as

a crystalline mass. It is very soluble in hot

water; much less so in cold water; only

slightly soluble in alcohol; and uisoluble in

ether. It may be crystallised from hot water

or boiling alcohol. Used chiefly to form other

Aniline, Sul'phate of. iC^YL^l<i).^0^. Pre-

pared by saturating aniline with dilute sul-

phuric acid, and gently evaporating the liquid

until the salt separates. By re-solution in boil-

ing alcohol, it crystallises out, as the liquor

cools, under the form of very beautiful colour-

less plates, of a silvery lustre. It is freely

soluble in water, and in hot alcohol ; scarcely

soluble in cold alcohol ; and insoluble in ether.
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It is chiefly employed in the preparation of the

new aniline dyes.

ANIMAL'CULE (-kiile). [Eng., Fr.; pi.

animal'cules.] St/n. Animai'ctjium (pi., ani-

mal'cula^), L.j Thieechen, Ger. In zoology

and 'physiology, a microscopic animal, or one so

extremely small, that it is either invisible, or

not distinctly discernible, without the aid of

a lens or microscope ; more especially one that

is not perceptible to the naked eye. "A mite

was anciently thought the limit of littleness

;

but there are animals 27,000,000 of times

smaller than a mite." A thousand millions of

some of the animalcula found in common water

are said to be collectively of less bulk than a

single grain of sand; yet their numbers are

so prodigious as sometimes to give the fluid

they inhabit a pale red or yellow tinge. The
milt of a single codfish is said to contain

more of these minute animals than there

are people in the whole earth. Animalcula

were first scientifically observed by Leuwen-
hoek about the year 1677. Assisted by the

microscope he unveiled, as it were, a new
world for future naturalists and microscopists

to explore.
" Take any drop of water," says Professor

Rymer Jones, "from our rivers, from our

lakes, or from the vast ocean itself, and place

it under the microscope ; you will find therein

countless living beings moving therein in all

directions with considerable swiftness, appa-

rently gifted with sagacity, for they readily

elude each other in the active dance they keep
up Increase the power of your
glasses, and you will soon perceive inhabiting

the same drop, other animals compared to

which the former were elephantine in their

dimensions, equally vivacious and equally

gifted. Exhaust the art of the optician, strain

your eyes to the utmost, until the aching sense

refuses to perceive the little quivering move-
ment that indicates the presence of life, and
you will find that you have not exhausted

nature in the descending scale."

Amongst the most remarkable discoveries of

modern science must be reckoned that of fossil

animalcules in such abundance as to form the

principal part of extensive strata. This dis-

covery is due to Ehrenberg, who found the

Polierschiefer (the polishing slate or tripoli)

of Bilin to be almost entirely made up of the

siliceous shields of a minute fossil animalcule,

the length of one of which is about -algth of

a line, so that about 23,000,000 of animalcules

must have gone to form a cubic line, and
41,000,000,000 to form a cubic inch of the

rock. Ehrenberg succeeded in discovering

the formation of similar strata in deposits of

mud at the bottom of lakes and marshes, the

mud swarming with living animalcules, pro-

1 AninifilculEe for the plural, sometimes heard and met
with, is a barbarism

; yet one not wholly confined to the
vulgar, for we find it in Vincent's edition of Haydn's
adniiiable ' Diet, of Dates,' not merely twice, or oftener,

in the text, but as a 'title-word;' and also in some other
works where we mij^ht least expect it.

j

bably in their turn to be fossilised. The berg-
mehl, or mountain meal of Sweden and other
parts of Europe, which is sometimes used as
an article of food, is entirely composed of the
remains of animalcules; not merely, however,
of their siliceous shields, for it contains a con-
siderable percentage of dry animal matter.
Some animalcules prefer waters impregnated
with iron, and their death gives rise to an
ochreous substance in which iron is a principal
ingredient.

AN'IME (an'-im-e). [Eng., L., Sp.] Syn.
Gtjm-an'ime, A.-ees'in ; Anime, Fr- ; Anime-
HAEZ, KOUEBAEILLHAEZ, Ger.; CotTEBAEIL,
Jtttaiba, Nat. A pale brownish-yellow,
transparent, brittle resin, which exudes from
the hymencBa courharil (Linn.) or locust-tree,

the h. martiana, and other species of hymensea
growing in tropical America. It contains

about "2^ of volatile oil, which gives it an
agreeable odour; melts without decomposition

;

is (nearly) insoluble in alcohol and in caout-

choucine, but forms a gelatinous mass in a
mixtui-e of the two. (Ure.) It burns readily,

emitting a very fragrant smell. Sp. gr. 1*054

to 1057.
Uses, Sfc, As a fumigation in spasmodic

asthma ; in solution as an embrocation ; and
in powder as a substitute for gum guaiacum.
In this country it is chiefly employed to make
varnishes and pastilles (which see).

AN'ION (-y'iin—Br., We. ; a-m'-iin—Smart).
Literally, 'upward going ;' in electro-chemistry,

a substance which is evolved from the surface

where the electrical current is supposed to enter

the electrolyte; an electro-negative body, or

one which passes to the positive pole, or anode,

in electrolysis, as opposed to a cation. See
Anode, Ions, &c.

ANISATED. Syn. Anisa'tfs, L. ; Anis^,
Fr. In pharmacy, the art of the liqueuriste,

confectioner, &c., applied to articles or pre-

parations impregnated or flavoured with ani-

seed.

AN'ISE (-is). Syn. Ani'sum, Pimpinel'ia
A. (Linn.), A. officina'le, L. ; Anis, Fr.

;

Anis, Gemeinee Anis, Ger. An annual plant

of the nat. ord. UmbelliferaB (DC). Hah.,

Egypt, Scio, and the Levant; but largely

cultivated in Malta, Spain, Germany, and
various other parts of Asia and Europe. "A
considerable quantity is cultivated at Mitcham,
in Surrey, chiefly for the use of the rectifiers

of British spirits." (Stephenson.) Fruit, ani-

seed. (See below.)

AN'ISEED. Syn. An'ise, An'ise-seed;
Sem'ina ani'si, Feuc'tus a., L. ; Anis, A.

VEAi, Geaines d'anis, Semence d'anis, Fr.;

Anis, Anisamen, Ger. ; Anis, Sp. ; Anice, It.

The aromatic fruit or seed of the pimjpinella

anisum '^u&i noticed.

Prop., Uses, Sfc. Its aromatic properties

depend on the presence of volatile oil. The
seed and oil, and a spirit and a water prepared

from them, are ofiicinal in the pharmacopoeias.

Both the seed and its preparations are reputed
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stimulant, stomachic, carminative, pectoral,

diuretic, and emmenagop;ue. They are com-

monly used to relieve flatulence and colicky

pains, and to prevent the griping effects of

certain cathartics ; and they have long been

popular remedies for coughs, colds, and other

breath ailments. They are esteemed especially

useful in warming the stomach and expelling

wind, particularly during infancy and child-

hood j the distilled or flavoured water being

usually employed. Nurses also take the latter

to promote the secretion of milk, to which it

at length imparts its peculiar odour and
flavour. In veterinary practice the powdered
seed is used as a carminative, pectoral, and
corroborant. The essential oil is said to be

poisonous to pigeons. (Vogel ; Hillefield.)

Aniseed is principally used to flavour liqueurs,

sweetmeats, and confectionery.

—

Dose (of the

powder), 10 gr. to 1 or 2 dr. ; for a horse, i to

1 oz. ; cattle, f to 2 oz.

Pur., Sfc. Powdered aniseed is nearly always

adulterated, the adulterant being generally

linseed meal. Sometimes, as for the horse,

the latter is entirely substituted for it, a few

drops of oil of aniseed being added to give it

smell. The adulteration is not readily detected

by the uninitiated, owing to the strong odour
of aniseed ; but readily by tlie microscope. The
fruit of myrrhis odorata (sweet cicily), and of

illicium anisatum (star-anise), also possess the

odour and flavour of common aniseed ; indeed,

most of the essential oil now sold as ' oil of

aniseed ' is star-anise oil. See Liqtjetjes, Oils,

Spirits, Waters, &c.

Anise, Star'. The fruit or seed of ilWcium
anisa'tum (Linn.), an evergreen tree growing
in Japan and China. The odour and proper-

ties of both the seed and oil greatly resemble

those of common anise. They are both em-
ployed by the liqueuriste. See Aniseed
{above), &c.

ANISETTE' (an-iz-ef). [Fr.] Aniseed
cordial. See Liqueties.

ANISOCHILUS CAENOSUM. Nat. order
Labiate. An Indian plant. It is stimulant,

diaphoretic, and expectorant ; is used in quinsy,

and by the native doctors of Travancore in

catarrhal affections. Dr Bidie, an Indian
practitioner, characterises it as a mild stimu-
lating expectorant, and as such particularly

useful in the coughs of childhood. Its pro-

perties depend upon a volatile oil.

ANISOMELES MALABAEICA. An Indian
plant. Nat. order Labiate. Few plants are

held in higher esteem, or more frequently em-
ployed iu native practice in Southern India,

than this. An infusion made of the leaves is

very generally used in affections of the sto-

mach and bowels, catarrhal complaints, and
intermittent fevers.

Dr Wright says that in addition to its in-

ternal use in the case of fevers, patients are

made to inhale the vapour of a hot infusion,

so as to induce copious diaphoresis. An in-

fusion of the leaves is reported to be power-

fully diaphoretic, and to have been found very
useful in the low continuous fevers of the

natives. An oil obtained by distillation from
the leaves is likewise stated to be an effectual

external ayiplication in i-heumatism.

ANI'SUM, Aniseed.

ANNEAL'ING. Syn. NEAi,iNGt§ ; Le
EECUIT, Fr. ; Das anlassen, Ger. The art of

tempering by heat .; appropriately, the pro-

cess by which glass, porcelain, &c., are

rendered less frangible, and metals which
have become brittle by fusion, or long-con-

tinued hammering, again rendered tough and
malleable.

Glass vessels, and other articles of glass, are

annealed by being placed in an oven or

apartment near the furnaces at which they
are formed, called the ' leer,' where they are

allowed to cool very slowly, the process being

prolonged in proportion to their bulk.

Steel, iron, and other metals are annealed by
heating them and allowing them to cool slowly

on the hearth of the furnace, or in any other

suitable place, unexposed to the cold. Steel is

also annealed by being made red-hot, and in

that state is placed in a heap of dry saw-dust

till cold, when it will be found quite soft.

Cast-iron is rendered tough and malleable,

without ' puddling,' by embedding it in ground
charcoal or htematite, and thus protected,

keeping it exposed at a high temperature for

several hours, after which the whole is allowed

to cool very slowly.

Prince Rupert's drop may be mentioned aa

an example of miannealed glass, and common
cast-iron of unannealed metals, to which heads

the reader is referred.

ANNOT'TA. Syn. Anot'to> Annat'to, An-
nat'ta ; Aenat'to, Aenot'to, &c. j Oelea'-
KA, Tee'ea O.*, &C., L. ; ROUCOL, ROCOTJ,

Roucou, Fr. ; Oeieans, Ger. A colouring

matter forming the outer pellicle of the seeds

of the hix'a orella'na (Linn.), an exogenous
evergreen tree, common in Cayeim^e and some
other parts of tropical America, and now ex-

tensively cultivated in both the E. and W.
Indies. It is usually obtained by macerating
the crushed seeds or seed-pods in water for

several weeks, ultimately allowing the pulp to

subside, which is then boiled in coppers to a
stiff paste, and dried in the shade. Sometimes
a little oil is added in making it up into cakes

or lumps. A better method is that proposed

by Leblond, in which the crushed seeds are

simply exhausted by washing them in water

(—? alkalised), from which the colouring

matter is then precipitated by means of vine-

gar or lemon-juice ; the precipitate being sub-

sequently collected, and either boiled up in

the ordinary manner, or drained in bags and
dried, as is practised with indigo. Annotta so

prepared is said to be four times as valuable as

made by the old process.

Prop. Good annotta is of a brilliant red

colour; brighter in the middle than on the

outside; feels soft and smooth to the touch;
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has a good consistence, and a strongly charac-

teristic but not a putrid smell. It is scarcely

soluble in water ; freely soluble in alcohol,

ether, oils, and fats, to each of which it imparts

a beautiful orange colour, and in alkaline solu-

tions which darken it ; acids precipitate it of

an orange red hue ; strong sulphuric acid turns

it blue. Its most important property is the

affinity of its colouring matter for the fibres of

silk, wool, and cotton.

JPur. Annotta is very frequently adulterated

;

indeed, nearly always so. To what extent the

sophistication of annotta is carried may be

judged from the statement of Mr Blyth, who
says that on examination of thirty-four sam-
ples of various kinds, as imported and obtained

from English makers and as purchased from
dealers, he found only two that were genume.
As annotta is often used to give colour to

different articles of diet, it is important that

it should be as pure as possible ; otherwise in-

jurious effects detrimental to health may be

caused by partaking of any food to which it is

added. Now, amongst the list of adulterants

given below are three, at least, uumistakeable
poisons, viz. red lead, orange chrome, and sul-

phate of copper. It is but right to state of

the first of these substances (red lead) that Mr
Blyth says it is extremely doubtful whether it

is now employed to the extent it formerly was.

He also ascribes its presence in annotta to the

impure Venetian red which is used, the em-
ployment of tliis colour being a necessity be-

cause of the large quantities of flour and lime

which are mixed with the annotta, which
thereby becomes so reduced in colour that it is

essential to have recourse to salt, alkalies, and
the red earths to restore it to its original stan-

dard. The adulterants are generally meal,

flour, or farina, and often chalk or gypsum,
with some pearlash and oil, or even soap, to

give it an unctuous character; turmeric, Vene-
tian red, red ochre, orange chrome, or even
red lead, to give it * colour / and common salt,

and sometimes even sulphate of copper, to pre-

vent decomposition—the last two being poi-

sonous. Sometimes a little carbonate of am-
monia is also added to it to improve the colour.

When quite pure it contains about 28^ of re-

sinous colouring matter, and 20g^ of colouring

extractive matter (Dr John), and should leave

only a small quantity of insoluble residuum
after digestion in alcohol, whilst the ash re-

sulting from its incineration should not exceed

\\ to 2§. The quantity, colour, &c., of the

ash will give an easy clue to the inorganic

adulterants, if any are present, which may be

then followed up by a chemical examination.

The presence of red lead may be detected by
heating it on a piece of charcoal in the re-

ducing flame of the blowpipe, by which a small
bead of metallic lead will be obtained. If it

contains chalk, ochre, gypsum, &c., the
undissolved residuum of the washed ash gives

the amount of the adulteration (nearly).

Microscojpical JExaminaiion of Annotta.—

When annotta is subjected to a microscopical
examination the outer red portion will be
found to present an almost homogeneous ap-
pearance, whilst the surface of the seed proper
will be seen to consist of narrow or elongated
cells or fibres disposed in a vertical direction,
while the inner white portion will be seen to
be made up of cells filled with starch corpus-
cles, well defined, of medium size, and resem-
bling in the elongated and stellate hilum the
starch granules of the pea and bean.
When the annotta is manufactured, and an

unadulterated sample is examined, but little

structure is met with. Portions of the outer
cells may be seen ; and in those samples
which in the course of their preparation have
not been subjected to the action of boiling
water, a few starch granules may be observed.

Since annotta, when manufactured, presents
so few evidences of structure, we are easily

able, with the microscope at our command, to

detect the presence of most foreign vegetable
substances. These consist of turmeric powder,
wheat, rye and barley starch, and sago flours.

The salt and alkali present in the fraudulent
annotta generally greatly alter theappearance of
the turmeric. Most of the colouring matter of
the cells is discharged, so that the starch cor-

puscles contained within them become visible.

Loose starch granules of turmeric may also be
frequently seen, and in a much enlarged con-
dition, owing to the action of the alkali upon
them.

The following process for conducting the
assay of annotta is given by Mr Blyth :

—

" In order to estimate the commercial value
and detect adulteration in a sample, the
quickest and best way is the following : Weigh
accurately a gramme in a small platinum dish

;

dry in the water-bath for a couple of hours,
then weigh; the loss is the water. Finely
powder, and digest it for some hours in alco-

hol ; then boil, filter and treat with successive

portions of alcohol until allthe colouring-matter
is dissolved ; filter, evaporate the filtrate down
and weigh; the result is the resin. The in-

soluble portion will in a good commercial spe-

cimen consist of woody matter, extractive,

gluten, &c. For the ash weigh another gramme
in a platinum dish; dry for a short time over
the water-bath ; then powder and burn until

it ceases to lose weight. It is prudent to fuse

a little on charcoal with carbonate of soda
before the blow-pipe before burning it in a
platinum vessel, as there may be lead in the
annotta. The ash should then be submitted
to the various reagents in order to detect lime,

alumina, &c. A correct determination of ash
and resin is all that is required to definitely

pronounce upon the purity or impurity of the

samples."

The following is the analysis of a fair com-
mercial sample :

—

The sample was in the form of a paste,

colour deep red, odour peculiar, but not dis-

agreeable.
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Water 24-2

Resinous colouriug matter . 28'8

Ash 22-5

Starch and extractive matter 24'5

1000
The following is an analysis of an adul-

terated specimen. The sample was in a hard
cake of a brown colour, with the maker's name
stamped upon it, and marked " patent •" tex-

ture hard and leathery, odour disagreeable :

Water 13-4

Resin 110
Ash, consisting of iron, chalk,

salt, alumina, silica . . . 48'3

Extractive matter .... 27'3

100-0

Thus, in the one the resin was 28^, the ash

22 ; in the other the resin was only 11^, the

ash no less than 48g.
Uses, dfc. To colour varnishes and lacquers ;

as a pigment for painting velvet and transpa-

rencies ; as a colouring matter for cheese (1 oz.

to 1 ctut. of curd), for which purpose it is not

injurious, if pure ; and as a dye-stuff for cotton,

sillf, and wool, particularly the second, to

which it imparts a beautiful orange-yellow

hue, the shade of which may be varied from
'aurora' to deep orange by using different

proportions of pearlash with the water it is

dissolved in, and by applying different mor-
dants before putting it into the dye-bath, or

different rinsing liquids afterwards. The lines

thus imparted are, however, all more or less

fugitive.

Annotta Cake. Syn. Flag annotta ; Or-
LEA'na in FO'lillS, ii. Prom Cayenne ; bright

yellow, firm and soft to the touch ; in square

cakes, weighing 2 or 3 lbs. each.

Annotta Egg. Sj/n. Lump annotta ; Ob-
IEa'na in o'vulis, L. Generally inferior.

Annotta, Eng'lish. S^n. Teade a., Re-
duced' a. ; Oklea'na eeduc'ta, L. a frau-

dulent mess commonly prepared from egg or

flag annotta, gum tragacanth, flour, or farina,

chalk, soap, train-oil, Venetian red, or bole,

common salt, water, mixed by heat in a copper
pan, and formed into rolls. Sold for genuine
annotta, from which it is readily distinguished

by its inferior quality and its partial solubility

in alcohol.

Annotta, Liq'uid. See SoiTTTloiT OF Annot-
ta (below).

Annotta, Pa"rified. See Oeeiiine.
Annotta Roll. S^n. Oelea'na in eot'ulis,

0. in BAc'uiis, L. From the Brazils ; hard,

dfy, brown outside, yellow within. When
pure, this is the variety most esteemed, and
the one preferred for colouring cheese.

Annotta, Solu'tion of. Syn. Essence of An-
notta, EXTEACT of a., AnNOTTA-DYE, &C. J

Solu'tio oelea'na, Exteac'tum o., &c., L.

A strong aqueous solution of equal parts of

annotta and pearlash, the whole being heated

or boiled together until the ingredients are

dissolved. Sold in bottles. See Annotta
(above), Nankeen Dye, &c.

ANNUALS. Plants which bear flowers and
fruit in tlie same year when raised from seed.

AN'O-. [Gr.] In composition, upwards,
&c. ; as in anocathar'tic (emetic).

AN'ODE. Literally, ' upward way ;
' in

electro-chemistry, the ' way in,' or that by
which the electric current is supposed to
enter substances through which it passes, as
opposed to the cathode, or that by which
it goes out ; the positive pole of a voltaic
battery.

AN'ODYNE (-dine). Syn. Ano'dynus (-din-

iis-), L. ; Anodin, Fr. , Schmeezstiliend,
Ger. That allays pain ; soothing; atalgic.

Anodynes. Syn. Ano'dyna (sing., ano'dy-
num), L. ; Anodins, Remedes a., Fr. In medi-
cine and "pharmacy, substances and agents
which allay pain. Some (as the paeegoeics)
act by actually assuaging pain ; others (hyp-
notics) by inducing sleep ; whilst a third
class (naecotics) give ease by stupefying the
senses, or by lessening the susceptibility to pain.

Among the principal anodynes are opium, mor-
phia, henbane, camphor ether, chloroform,
chloral hydrate, and other medicines of the
like kind ; to which must be added spirituous

liquors, wines, and the stronger varieties of

malt liquor. " The frequent use of anodynes
begets the necessity of their continuance."
(W. Cooley.)

Anodyne, In'fantile (-He). Syn. Ano'dynum
infan'tile (-til-e), L. Prep. Take of syrup
of poppies, 1 oz. ; aniseed-water, 3 oz. ; French
brandy, f oz. (or rectified spirit, ^ oz.) ; cal-

cined magnesia, 5 oz. ; mix. An excellent ano-
dyne and antacid for infants.

—

Dose. A small

teaspoonful as required.

ANODYN (Miiller, Berlin.) Chiefly for

rheumatic pains, toothache, &c. Oil of rose-

mary, 30 drops ; oil of thyme, 10 drops ; cam-
phor, 5 grms. ; spirit of ammonia, 12 grms.

;

spirit, 60 grms. (Hager.)

ANGDYNIA (-dm'-y'a). Freedom from
pain; anfesthesia.

AN'OREXY. Syn. Anoeex'ia, L.; Ano-
eexie, Fr., Ger. In pathology, want of, or

morbidly diminished appetite, without loath-

ing of food. It is usually symptomatic of

other affections. See Appetite, Dyspepsia,

ANOSMIN FOOT POWDER (Dr Oscar Ber-

nar, Vienna). " An unfailing remedy for

sweaty feet and bad odour of the feet." Pow-
dered alum, 21 parts; maize meal, 1 part.

(Hager.)

ANOSMIN FOOT WATER (Koch), for a

similar purpose. An aqueous solution of tar-

ANO ZABAGLIONE (-bal-y'o'-na. Trep. Put
2 eggs, 3 teaspoonfuls of sugar, and 2 small

glassfuls of sherry or marsala, into a chocolate

cup, placed in boiling water, or over the fire,

and keep the mixture rapidly stirred until it

begins to rise and thicken a little; then add
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1 OP 2 teaspoonfuls of orange-flower water or

rose water, and serve it up in wine-glasses.

A pleasant Italian domestic remedy for a

cold.

ANT (ant). Syn. Emm'et, Pis'miee*! (piz'-);

roEMi'cA, L.J FoTiEMi, Fr. ; Ameise, Ger.

J

^MET, Sax. This well-known little insect

belongs to the family fonni"cidEe, and the order

hymenop'tera. Like the bee, it is a social

animal, lives in communities which may be

compared to well-regulated republics, and is of

three sexes—male, female, neuter. Those
belonging to the last alone labour and take

care of the ova and young. The red ant con-

tains EOEMic ACID (acid of ants), and a pecu-

liar RESINOUS OIL. Both of these may be

obtained by maceration in rectified spirit. A
tincture so prepared, and flavoured with aro-

matics, constitntes Hoffman's Eatj db Magna-
NIMITE, once greatly esteemed as an aphro-

disiac. See Formica, Formic Acid, Foe-
MTLE, &c.

ANTACID (-tas'-id). Syn. Antac'idus, L. ;

Antacide, &c., Fr. ; Sauretixgend, &c.,

Ger. An agent which neutralises acids or

removes acidity. (See below.)

ANTACIDS (-tas'-idz). St/n. Antac'ida,
L. J Antacides, &c., Fr. Antacid substances.

In medicine, &c., substances which remove
or prevent acidity of the stomach, and thus

tend to relieve heartburn, dyspepsia, and
diarrhoea.

The principal antacids are potassa, soda, am-
monia, lime, and magnesia, with their carbo-

nates and bicarbonates. Ammonia is one of

the most powerful, and when the acidity is

conjoined with nausea and faintness, or is

accompanied with symptoms of nervous de-

rangement or hysteria, is undoubtedly the best

;

when great irritability of the coats of the

stomach exist, potash is to be preferred j when
the acidity is accompanied with diarrhoea,

carbonate of lime (prepared chalk), lime-water,

or Carara-water ; and when with costiveness,

MAGNESIA. They may be advantageously com-
bined with some simple aromatic, as ginger,

cinnamon, or peppermint. Their preparation,

doses, administration, &c., will be found under
each in its alphabetical place ; and formulse

containing them, under Draughts, Lozenges,
Mixtures, &e.

ANTAL'GICS (-tal'-). Syn. Antal'gica, L.

Medicines which relieve pain ; anodynes.

ANTAL'KALINES (ant-al'-ka-linz). Syn.

Antalkaii'na, L. Agents or medicines which
correct alkalinity. All the acids except the

carbonic are antalkaline.

AN'TE-. In composition, before, contrary,

opposite ;
generally in the first sense. See

Anti-.

ANTEPIDEMICUM UNIVERSALE (H. MUl-
ler, Copenhagen). " A valuable universal re-

medy for all sorts of contagious diseases in

man or domestic animals." A fluid like water,

with a weak, almost imperceptible, odour of

acetic ether. Is composed of spring water, in

which perhaps two or three drops of pure car-

bolic acid are dissolved, and a few drops of

acetic ether added to disguise it. (Hager.)
ANTHElMIN'TICS,Anthelmiii'tMcs(-thel-).

See Vermifuges and Woems.
AN'THIARINE (-in). See Anthieine.
ANTHOK'YAN. Syn. Succ'us vi'oiiE pee-

paea'tus, L. The expressed juice of the sweet
or purple violet (vi'ola odora'ta—Linn.), de-

fecated, gently heated in glass or earthenware
to 192° Fahr., then skimmed, cooled, and fil-

tered j a little rectified spirit is next added,
and the following day the whole is again fil-

tered. It must be kept well corked, and in

a cool situation.

Uses, 8(c. Chiefly to make syrup of violets,

to colour and flavour liqueurs, and as a che-

mical test. The London druggists obtain it

principally from Lincolnshire.

AN'THONY'S FIRE, Saint (-to-niz). See
Eeysipelas.
ANTHOSENZ (Dr Hess, Berlin). General

tonic and anodyne balsam. Oil of cloves, 4
parts; oil of geranium, 2 parts; pine- apple

essence, 1 part ; spirit, 50 parts ; coloured

with alkanet root. (Hager.)

AN'THOTYPE. See Photogeapht.
ANTHRACENE. C14H10. Anthracene is one of

the last products passing over in the dry distil-

lation of coal-tar. Dr Calvert says it is "found
most abundantly in the ten or fifteen per cent,

which comes over between the temperature at

which soft pitch is produced and that at which
hard pitch is formed."

Coal-tar contains very variable quantities of

anthracene, those tars procured from coals

which are richest in naphtha yielding it most
abundantly. The coals of South Staffordshire

give the largest yield, whilst the Newcastle
coals give very little. In consequence of the

solubility of anthracene in the oily hydrocar-

bons which accompany it, owing to " slight

elevation of temperature, its extraction can
only be carried on advantageously in cold

weather."
Gessert prepares anthracene from coal-tar

as follows : He places the last pasty portions

(the ' green grease') of the coal-tar distillation

(which must not be carried beyond the point

at which white pitch is formed) first in a cen-

trifugal machine, and then in a hydraulic

press at 40°, or subjects the mass heated to
30°—40 directly to pressure in a filter press.

The pressed mass consists of about 60^ of

anthracene ; for further purification it is

boiled with light tar-oil or petroleum naph-
tha, and finally heated till it melts. The
residue contains 95§ of anthracene.

The following method for the purification

of crude anthracene contaminated with oily

matters is by Schuller :—The crude anthra-

cene is carefully heated to commencing ebul-

lition in a capacious retort connected with a

tubulated receiver of glass or earthenware,

the lower aperture of which is closed with a

fine wire sieve. A strong current of air is
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then blown into the retort with a pair of bel-

lows, whereby theanthraeene is driven over in

a very sliort time nearly pure and dry, and
condenses in the receiver as a faintly yellowish

showy mtiss. By this method a quantity of

antliracrue, the purification of which by re-

crystallisation or sublimation would take
several days, may be purified in as many
hours ; moreover it is obtained in a pulverulent
form, in which it is very readily acted on by
oxidising agents. Antliraquiuone prepared
from crude anthracene may also be obtained
by this method in the form of a light yellow
powder, resembling flowers of sulphur.

Fritzsche obtained anthracene in crystals

exhibiting a beautiful violet colour by exposing
a solution of anthracene in coal-tar naphtha
to sunshine, until the solution became colour-

less.

Pure anthracene assumes the form of fluores-

cent transparent crystals, consisting of four-

or six-sided plates, which when seen by trans-

mitted light are of a very pale blue colour, but
of a pale violet by reflected light.

The process for obtaining pure anthracene
is a very troublesome one. Mr Crook es

says :
—

" A trustworthy method for deter-

mining the amount of pure anthracene either

in commercial anthracene or in crude green
grease is the following :—The melting-point
of the sample in question is first determined.
5 to 10 grammes are suflScient for the operation.

It is put between thick folds of blotting paper,

and placed under a press, between plates which
have been previously warmed. The anthracene
remaining upon tlie paper after pressure is

weighed. The residue after it has been boiled

with a certain quantity of alcohol, filtered,

washed with cold alcohol and dried, is weighed
as pure anthracene. It is now advisable to
determine the melting-point of the purified

product, which will generally be 210° C."
Anthracene is only slightly soluble in alcohol,

but rather more so in ether and bisulphide
of carbon. It is more soluble in hot, but
less so in cold benzene. Petroleum boiling

between 160° and 195° P. dissolves less than
benzene.

" Anthracene dissolves in concentrated sul-

phuric acid with a green colour, and forms
conjugated monsulpho or bisulpho-anthracene
acid, according to the temperature employed.
Chlorine and bromine give rise to substitution

products. Nitric acid acts on it with great
violence, with formation of anthraquinone,
nitro-anthraquinone, and other compounds
according to the temperature and proportion
of the substances taken. With picric acid
anthracene forms a compound crystallising in

very bright ruby-red needles, which by the
aid of the microscope are seen to be prisms.

To prepare it a saturated solution of picric

acid in water at 80° P. is mixed with a
saturated solution of anthracene in boil-

ing alcohol; on cooling the compound is

deposited in the crystalline state. It is

rapidly decomposed by an excess of alcohol

into picric acid and anthracene, the solution

assuming a yellow tint. This reaction can be

employed to distinguish anthracene from naph-
thalene and other hydrocarbons, naphthalin
under similar circumstances forming a com-
pound which crystallises in fine golden-yellow
needles, whilst chrysene gives rise to clusters

of very small yellow needles." (Calvert's
' Dyeing and Calico Printing,' edited by Sten-
house and Groves). Another characteristic of

anthracene, noticed by Fritzsche, is its deport-

ment under the microscope with a solution of

binitro-anthraquinone in benzene. In this

reaction fine rhomboidal scales of a beautiful

pink colour are formed, the purity and bril-

liancy of the colour depending on the purity

of the anthracene.

In the ' Bui. Soc. Chim.,' vii, 274, sevei-al

reactions by which anthracene is formed are

described by Berthelot, as by the action of

heat on other hydrocarbons, or by passing the

vapours of ethylene, styrolene, and benzene
through a porcelain tube heated to bright

redness.

A great number of products are procured

from anthracene, by far the most important
of these being artificial alizarin.

See Alizarin, Artificial.

AN'THRACITE (site). [Eng., Pr.] Syn.

Antheac'olite, Glance'-coal, Stone'-coalJ,
Mineral chae'coal*; Anthraci'tes, L. ;

Glanzkohle, Ger. A species of coal found
in the transition-rock formation, consisting

chiefly of dense carbon. It has a conchoidal

fracture, a semi-metallic lustre, and a sp. gr.

usually varying from 1'4 to 1'6. It burns

without either flame or smoke, emits an in.

tense heat, and leaves scarcely any ash ; but
it is difiicult to kindle, and requires a lively

draught for its combustion. It is the common
fuel in the United States of America, altliough,

until recently, scarcely employed in Europe,

and that chiefly in a few iron works and steam

furnaces. Its adoption in tliis country would
not merely at once remove the smoke nuisance,

but would produce a vast annual saving to the

community. By contracting the throat of the

chimney a little, and avoiding the use of the

poker, it may be burnt in a common grate.

The Americans use a little charcoal as kindle,

and seldom supply fresh coal to the fire oftener

than once or twice a day.

The inferior varieties of anthracite are tech-

nically and provincially called culm ; as is also

the small and waste of the better kinds.

For the analysis, geology, calorific value, &c.,

of anthracite, see Coal, Culm, Evaporation,
Fuel, Heat, &c.

De la Beche describes Anthracite as "a
variety of coal containing a larger proportion

of carbon, and less bituminous matter, than

common coal."

In the ' Memoirs of the Geological Survey'

we read:— " We see the same series of coal

beds becoming so altered in their horizontal
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range that a set of beds hituminous in one
locality is observed gradually to change into

anthracitic in another. Taking the coal

measures of South Wales and Monmouthshire,
we have a series of accumulations in which
the coal-beds become not only more anthracitic

toward the west, but also exhibit this change
in a plane which may be considered as dipping
south-south-east, at a moderate angle, the

amount of which is not yet clearly ascertained,

so that in the natural sections afforded, we
have bituminous coals in the high grounds and
anthracite coals beneath. This fact is readily

observed either in the Neath or Swansea
valleys, where we have bituminous coals on
the south and anthracite on the north ; and
more bituminous coal-beds on the heights

than beneath, some distance up these valleys,

those of the Nedd and Tawe. Though the

terms bituminous coal and anthracite, have
been applied to marked differences, the changes
are that there is no sudden modification to be
seen. To some of the intermediate kinds the

term " free burning" has been given, and thus

three chief dififerences have been recognised."

The term Culm is applied both to an in-

ferior kind of anthracite only worked for lime-

making and mixing with clay and to the small
pieces of anthracite obtained in working the
beds of true anthracite. It is also known
under the names of £Und-coal, Glance-coal,

and Kilkenny-coal.

There are three distinct trades in anthra-
cite. The first one is that where the coal is

sold just as it is brought from the pit. This

is termed Through Culm, and is used for lime-

burning. This coal is inferior in quality to

that from which the large coal has been re-

moved, and is sometimes called Bastard Stone-

coal. The trade in the Neath district is ex-

clusively of this kind. In Swansea and

Llanelly it is partly of this tind and partly

of the kind where the large coal is picked out
and sold as stone-coal for the various purposes
to which that coal is put, the small pieces

being left for shipment to places where it is

required for lime-burning, under the name of

stone-coal culm. No "through culm" is

shipped from Pembrokeshire. Four thousand
tons almost in the condition of dust are an-

nually shipped from Swansea, under the name
of Lambskin, being sent to Cardiganshire,

where it is used solely for mixing with clay.

This mixture, which is known under the name
of Fireballs, is used for household purposes.

This mixture, made of the ordinary stone-coal

culm, is also in very general use throughout

parts of Pembrokeshire and Carmarthenshire.

Anthracite coal is found in this country at

Bideford in Devonshire, at Walsall in Staf-

fordshire, in the western divisions of the

South Wales coalfield, in Ireland, and near

Edinburgh. It is very abundant in America.

In the "Transactions of the American Geo-

logists ' it is stated by Professor Roger that

in the great Apalachian coal-field, 720 miles

in extent, with a chief breadth of 180 miles,

the coal is bituminous towards the western

limit, where it is level and unbroken, becoming
anthracite towards the south-west, where it

becomes disturbed. Anthracite coal is also

found in the coal-measures of France, more
particularly in the departments of Isere, the

high Alps, Gard, Mayenne, and of Sarth.

About 42,271,000 kilogrammes (of 22,046

avoirdupois pounds each) form the annual

yield. Anthracite is also obtained in Belgium.
" Anthracite is not an original variety of coal,

but a modification of the same beds which re-

main bituminous in other parts of the region.

Anthracite beds, therefore, are not separate

deposits in another sea, nor coal-measures in

Locality. Name of Coal. Carbon.
Volatile

matter.
Ashes.

JBituminous.

Birtley Works, Newcastle-on-Tyne

.

... . . 60-50 35-50 4-00

Alfreton, Derbyshire

Anthracite.

52-46 42-50 2-04

Neath Abbey .... Pwlferon Vein, 5th bed 91-08 8-00 0-92

Swansea Peacock Coal 89-00 7-50 3-50

Ystalyfera Brass Vein.... 92-46 6-04 1-50

Cwm Neath . Nine-feet Vein . 93-12 5-22 1-50

France . Anthracite, common . 79-15 7-35 13-25

„ , C6te.d'0r . . . 82-60 8-60 8-80

» Mais Saize.... 83-80 7-50 9-50

Pennsylvania Beaver Meadow . 92-30 6-42 1-28

« • Sheuoweth Vein . 94-10 1-40 4-50

» Black Spring Gap 80-57 7-15 3-28

„ Nealey's Tunnel . 89-20 5-40 5-40

Massachusetts Mansfield Mine . 97-00 10-50 3-00

Rhode Island Portsmouth Mine 85-84 10-50 3-66

Westphalia . Shafberg, Alexander Seam . 82-02 8-69 9-29
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another area, nor interpolations among bitu-

minous coal ; but the bituminous beds them-
selves altered into a natural coke, from which
the volatile bituminous oils and gases have
been driven off."

—

Lesley on Coal.

Anthracite, the exclusive employment of

which is for iron-making, steam engines, and
for domestic uses in the United States, was
some 60 years since regai-ded as incombustible

refuse, and as such looked upon as rubbish and
thrown away.

The foregoing analyses of bituminous and
anthracite coals will sufficiently show the

difference between the two.

Princijpal Localities of
Anthracitous

Europe.

South Wales—Swansea
Cyfarthfa

Ynscedwin
Average

Ireland—Mean
France—AUier

Tantal

Brassac

.

Belgium—Mous
Westphalia .

Prussian Saxony

.

Saxony

Average of Europe

Anthracite and
Coal.

Specific

Gravity.

1-263

1-337

1-354

1-445

1-445

1-380

1-390
1-430

1-307

1-305

1-466

,
1-300

Weight
of a

cubic yard
in lbs.

. 2131

. 2256

. 2284

. 2278

. 2376

. 2207

. 2283

. 2413

. 2105

. 2278

. 2474

. 2193

. 2281

AMEnicA.

Pennsylvania

—

Lyken's Valley

Lebanon Co., Grey Vein
Schuylkin Co., Lorberry

Creek
Pottsviile, Sharp Mount.

Peach .

Salem Vein .

Tamaqua, North Vein .

Maunch Chunk ,

Nesquehoning
Wilkesbarre, best

.

West Mahoney
Beaver Meadow
Girardville .

Hazelton
Broad Mountain .

Lackawanna .

Massachusetts—Mansfield .

Rhode Island—Portsmouth

.

Average in United States

Weight
Specific of a

Gravity. cubic yard
iulba.

1-327 . 2240
1-379 . 2327

1-472 . 2484
1-412 , 2382
1-446 . 2440
1-574 . 2649
1-600 . 2700
1-550 . 2615
1-558 . 2646
1-472 . 2884
1-371 . 2313
1-600 . 2700
1-600 . 2700
1-550 . 2615
1-700 . 2869
1-609 . 2715
1-710 . 2882
1-810 . 3054

2601

The calorific value of anthracite coal is well

shown by the following results from Dr Fyfe's

experiments, to compare Scotch and English

bituminous coals with anthracite, in regard to

their evaporative power, in a high-pressure

boiler of a 4-horse engine having a grate with

8-15 square feet of surface; also in a waggon-
shaped copper boiler, open to the air, surface

18 feet, grate 1-55 :

—

'

^ „ <o 1 , ^^ PH _^
s .3 ^ =^ a.o* tS o Cl cfSo n o O o P-tl
-a H ^ o ^ ^H .O ^O ^ m
S "3 S5 3 -2~' Si °'"o -2 .a

Kind of Fuel
employed. II "S to

fi 3
of

Wat

ed

from 'eniperai

3f

coal.

rii Remarks.

^5
2 a
o °

o o ^ 53

1^
ounds

porati

itiall
llb.(

go«0 %t
•ri

g.a o
Ph P

9

H PM CLi O H f^

Middlerig Scotch 81-33 45^ 6-66 7-74 10-00 44-27 Pressure 17 lbs.

coal per square in.

Scotch coal, dif- 108 5 170^ 6-62 6-89 13-25 33-33 ... Ditto.

ferent variety

from preceding
Antheacitb 47-94 8i 45" 8-73 1010 5-88 75-09 ... Ditto.

Scotch coal, from 8-24 8i 50" 5-38 6-90 5-31 436-89 3-15 Lower piessure.

nearEdinburgh open copper
boiler.

English bitumin- 6-07 8-4 50' 7-84 9-07 3-91 503-08 3-06 Ditto.

ous coal

Space will not admit of our entering fully into the question of the evaporative power of

anthracite, but its advantages under certain conditions are fully established.

AN'THEACOKA'LI. [Eng., L.J Syn. An-
theakoea'li, Antheak'ali ; An 'theaco-
ka'ii, Hamb. C. 1845. Prep. 1. (Polya.)

Carbonate of potassa, 6 oz. ; quick-lime, 3| oz.

;

water, 4 pints ;
proceed as directed for solution

of potassa, then evaporate the clear liquid, in

an iron capsule, to about 6 fl. oz., add of finely

VOL. I.

powdered mineral coal 5 oz., boil, with constant

stirring, to dryness, and continue the stirring

at a reduced heat, until the whole is converted

into a homogeneous black powder, which must

be at once placed in small, dry, and well-

stoppered phials.

2, (Hamb. C. 1845; Ph. Baden, 1841.)

11
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Hydrate of potassa, 7 dr. ; melt, add of cannel-

coal, 5 dr., and then proceed as before.

Frop. Sfc. A deliquescent black powder,

with a caustic taste, and empyreumatic smell

;

10 gr. with 1 fl. oz. of water, after filtration,

forms a clear, dark brown solution, giving a

precipitate with acids, without effervescence.
—Dose, 1 to 3 gr., twice or thrice daily ; and
externally, made into a pommade or ointment

(J to 1 dr., to lard, 1 oz.) ; in skin diseases

(particularly herpetic eruptions), scrofula,

chronic rheumatism, &c. It has been highly

extolled by Dr Gilbert, and by its inventor,

Dr Polya ; but apparently undeservedly.

Anthracokali Sulphuretted. Syn. Anthea-
COKALi SULPHUEETUM, L. Prep. (Polya.) As
formula 1 (above), but adding sulphur, 4 dr.,

immediately after stirring in the powdered
coal.

—

Dose, use, &c., as the last. See Fuii-
GOKAII.
ANTHRACOM'ETER. Syn. Antheacom'e-

TEITM, L. ; ANTHEACOMETEE, Pr. ; KOHLEN-
SATTEEMESSEE, Ger. An apparatus used to

determine the heating power or commercial
value of coal, or other fuel ; also an instru-

ment for finding the proportion of carbonic

acid in any gaseous mixture.

ANTHEAPUEPURIN. C14H8O5.— a co-

louring matter obtained as a secondary pro-

duct in the preparation of alizarin from an-

thracen. It may be prepared by dissolving

the crude colouring matter in a dilute solution

of carbonate of soda, and shaking up the

resulting solution with freshly precipitated

alumina, which combines with the alizarin,

leaving the anthrapurpurin in solution. This
is filtered off from the alizarin lake, heated to

boiling, and acidified with hydrochloric acid.

The colouring matter which is precipitated is

thrown on to a filter, washed and dried.

Anthrapurpurin has about the same afiinity

for mordants as alizarin. It forms red with
alumina, and purple and black with iron mor-
dants. The reds are much purer and less

blue in colour than those of the alizarin, whilst

the purples are bluer and the blacks more
intense. The anthrapurpurin colours resist

soap and light quite as effectively as those

produced with alizarin. When employed to

dye Turkey-red, anthrapurpurin gives a very
brilliant scarlet shade of colour, which is of

remarkable durability.

ANTHYPNOTICS (-thip-). Syn. Anti-
hypnot'ics (-hip-), &c. See Ageipnotics.

AN'TI-. [Gr., avTi, against.] In compo-
sition, before, against, contrary to, corrective

of, &c., more especially representing anta-

gonism or opposition ; whilst the Latin ante-

is generally used in the sense of before, having
reterence to precedence either of place or

time.

Anti- is a common prefix in English words
derived from the Greek and Latin, especially

those connected with pharmacology and me-
dicine, the final i being either dropped or
retained (but generally the first) before a, e,

and h ; as in antacid, antibilious, anti-emetic,

anthelmintic, antiscorbutic, antiseptic, &c.,

whether used as adjectives or substantives.

These compounds, which are very numerous,
are in general self-explanatory.

AN'TIARINE (-in; -ti'—Brande). [Eng.,
Fr.] Syn. An'thiaeine, Eng., Pr. ; Anti-
aei'na, Anthiaei'na, Antia"bia, Upa'sia
(-zh'a), L. The active principle of the upas
poison of Java. It is extracted from the par-

tially inspissated juice (upas poison) of the
upas tree by alcohol, and may be obtained
under the form of small pearly crystalline

scales by careful evaporation.

—

Prod. About
3i^ (Mulder).

Prop., 8fc. Soluble in 27 parts of boiling

water ; freely soluble in alcohol ; scarcely so

in ether ; heat decomposes it. It is a frightful

poison, to which no antidote is known. Even
a minute quantity mtroduced into a wound
rapidly brings on vomiting, convulsions,

and death. " It renders the heart insen-

sible to the stimulus of the blood." (Sir B.
Brodie.)

ANTI-ATTRI"TION (-trish'-) [Eng., Fr.]

Syn. Antifeiction Geease. Axle-geease,
Feiction compo', Ltt'beicating compound,
&c. Prep. 1. Good plumbago (black lead),

finely powdered and sifted, so as to be perfectly

free from grit, is gradually added, through a
sieve, to 5 times its weight of good lard con-

tained in an iron pan and rendered semi-fluid,

but not liquid, by a gentle heat ; the mass
being vigorously stirred with a strong wooden
spatula, after each addition, until the mixture
is complete, and the composition smooth and
uniform. The heat is then gradually raised

until the whole liquefies, when the vessel is

removed from the fire to a cool situation, and
the stirring, which should have been unre-

mitted, continued until the mixture is quite

cold. It is applied in the cold state, with a
brush, about once a day, according to the

velocity of the ])arts ; and is said to be fully

3-4ths cheaper in use than oil, tallow, tar,

or any of the ordinary compo's. When in-

tended for uses in which it will be exposed

to warmth, and consequent waste by dripping,

a part, or even the whole of the lard is re-

placed by liard strained grease or tallow, or a
little bees' wax is added during its manufac-
ture.

2. Black lead, ] part ; tallow or grease, 4
parts ; grouiid together until perfectly smooth,

either with or without camphor, 3 to 5 lbs. per

cwt. Expired patent.

3. Scotch soda, 60 lbs. ; water, 20 galls. ; dis-

solve in a capacious boiler, and palm oil and
hard tallow, of each I5 cwt., and having with-

drawn the lieat, stir vigorously as before,

until the mass is homogeneous and nearly

solidiliod. In hot weather the proportion of

tallow is increased, and that of the palm oil

diminished ; iu winter, the reverse. Used for

the axles of railway carriages and other

coarse purposes. For express trains all tal- -
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low is usually employed, irrespective of the

weathei' or season.

4. Molt, but avoid boiling, 16 Ihs. tallow,

and dissolve in it 2^ lbs. of sugar of lead;

then add 3 lbs. of black antimony. The mix-

ture must be constantly stirred tillcold. This

composition is for cooling the necks of shafts,

and may be of service where the shafts are not

of the proper length, or the bearings are at

fault.

5. Lard, 2^ lbs. ; camphor, 1 oz. ; black

lead, i lb. Rub the camphor in a mortar,

into a paste with a small portion of the lard

;

then add the remainder of the lard and the

black lead, and thoroughly mix.

6. {Railiuay Grease.)—For summer use,

tallow, 1 cwt. 3 qrs. ; palm oil, 1 civt. 1 qr.

For autumn or spring, tallow, 1 ctot. 2 qrs.

;

palm oil, 1 cwt. 2 qrs. For winter, tallow,

1 ctot. 1 qr. ;
palm oil, 1 cwt. 3 qrs. Melt the

tallow in a boiler, then add to it the palm oil

as soon as the mixture boils, and put out the

fire. When the mixture, which should now be

frequently stirred, has cooled down to blood

heat (98° to 100° F.), it should be run through
a sieve into a solution of from 56 to 60 lbs. of

soda in about 3 galls, of water. Thoroughly
mix by stirring.

7. Bean or rye flour, 1 ciot. ; water, 6 cwt.

;

mix to a smooth paste, raise the heat until the

mixture boils, and stir in first of milk of lime

(of about the consistence of cream), 7 ciot.

;

resin-oil, 10 ciot. ; aud stir vigorously until

cold. Inferior.

8. (Booth's.)

—

a. From Scotch soda, \ lb.

;

boiling water, 1 gall. ; palm oil or tallow, or

any mixture of them, 10 lbs. ; as before, ob-

serving to continue the stirring until the

mixture has cooled down to 60° or 70° Fahr.

b. Soda, i lb. ; water and rape-oil, of each

1 gall. ; tallow or palm-oU, J lb. ; as last. Ex-
pired patent.

9. (Mankettrick's.) From caoutchouc (dis-

solved in oil of turpentine), 4 lbs.; Scotch
soda, 10 lbs. ; glue, \lb.; (dissolved in) water,

10 galls. ; oil, 10 galls. ; thoroughly incorpo-

rated by assiduous stirring, adding the caout-

chouc last.

10. (LiAED, Fr.). Finest rape-oil, 1 gall.

;

caoutchouc (cut small), 3 oz.; dissolve with
heat.

Uses, 1^0. To lessen friction in machinery,
prevent the bearings rusting, &e. The sim-

plest are perhaps the best. Of late years
several different liquid hydrocarbons obtained
from coal, and particularly paraffin oil, have
been extensively employed in this way. See
FeICTION, IjUBRICATION, &c.
ANTIBIL'IOUS (-yiis). St/n. Antibiho'sus,

L. ; Antibilieux, Fr. An epithet of medicines
that are supposed to remove ailments depend-
ing on disordered action of the liver. Aperients,
mercurials, and aloetic purgatives generally,

belong to this class. See Abeenethy Me-
dicines, Bile, Pills, &c.

ANTICAE'DIUM. See Reviyee (Black).

ANTI-CHOLERA ACID (H. Ludwig, Vienna;

also an American preparation). " A proved

cure and preventive of cholera." Diluted sul-

phuric acid, 1 part ; wine, 5 parts ; water, 10
parts. (Hager, Buchner, and Wittstein.)

ANTI-CHOLEEA WATER (Eau Anticholeri-

que de Duboc, Paris), for lead colic and a pre-

ventive of cholera. Composed of water with

some brandy and ^ per cent, of sulphuric

acid. (Gmelin.)

AN'TICHLORE (-klore). Among bleachers,

any substance, agent, or means, by which the

pernicious after-affects of chlorine are pre-

vented. Washing with a weak solution of

sulphite of soda (which converts any adher-

ing ' bleaching salt ' into sulphate, sulphide,

or chloride) is commonly adopted for this

purpose. Recently chloride of tin, used in the

same way, has been recommended. A cheap
sulphite of lime, prepared by agitating milk

of lime with the fumes of burning sulphur,

and draining and air-drying the product,

has been lately patented in England and
America, by Prof. Horsford, under the name
of ' Antichloeide of lime." See Bleach-
iNa, &c;'--

AN'TIDOTE (-dote). [Eng., Fr.] Sgn. Abt-

tid'otum^ Antid'otus, L. ; Antidot, Ge-
GENGIPT, Ger. In medicine, toxicology, &c., a

substance administered to counteract or lessen

the effects of poison.

The principal poisons, with their antidotes,

are noticed under their respective heads. Also
see Poisons, Toxicology, &c.

ANTI - EPILEPTICUM (Wepler, Berlin),

known as Wepler's Krampfpulver. Magnesia
alba, 5 parts ; rad. dictamni, 1 5 parts ; rad.

zedoar, 12 parts ; rad. artemis, 8 parts ; soot,

i part; ol. valerian, 2 part; ol. cajeputi, \
part.

Dr Hager is the authority for the above,

and he adds that formerly the same proprie-

tor sold a remedy which consisted of a

black powder made by carbonising hempen
thread.

ANTIFER'MENT (pop. and more us., in this

sense, an'tiferment'). [Eng., Fr.l Syn. An-
tiebbmen'tum, L. Any substance which pre-

vents or arrests fermentation. Several nos-

trums are sold under this name in the cider-

districts. The following are tried and useful

formulse :

—

Prep. 1. Sulphite (not sulphate) of lime, in

fine powder, 1 part ; marble-dust, ground
oyster-shells, or chalk, 7 parts ; mix, and pack
tight, so as to exclude the air.

2. Sulphite (not sulphate) of potassa, 1 part

;

new black-mustard seed (ground in a pepper-
mill), 7 parts ; mix, aud pack so as to per-

fectly exclude air and moisture. Dose (of

either), ^ oz. to 1| oz. per hhd.

3. Mustard -seed, 14 ZJs.; cloves and capsi-

cum, of each 1^ lb. ; mix, and grind them to
powder in a pepper-mill. Dose, i to i lb.

per hhd.

Uses, ^c. The above formulse are infinitely



164 ANTI-FEICTION METAL—ANTIMONETTED

superior to those commonly met with in trade

;

and are quite harmless. A portion of any one of

them added to cider, or perry, soon allays fer-

mentation, when excessive, or when it has been
renewed. The first formula is preferred when
there is a tendency to acidity. The second
and third may be advantageously used for

wine and beer, as well as for cider. That of

the third formula greatly improves the flavour

and the apparent strength of the liquor, and
also improves its keeping qualities. See Cel-
lAE-MANAGEMENT, FeEMENTATION, &C.
ANTI-FEICTION METAL. Prep. 1. Prom

tin, 16 to 20 parts ; antimony, 2 parts ; lead, 1

part; fused together, and then blended with
copper, 80 parts. Used where there is much
friction or high velocity.

2. Zinc, 6 parts ; tin, 1 part ; copper, 20
parts. Used when the metal is exposed to

violent shocks.

3. Lead, 1 part ; tin, 2 parts ; zinc, 4 parts

;

copper, 68 parts. Used when the metal is

exposed to heat.

4. (Babbet's.) Tin, 48 to 50 parts ; anti-

mony, 5 parts ; copper, 1 part.

5. (Fenton's.) Tin with some zinc, and a
little copper.

6. (Ordinary.) Tin, or hard pewter, with or

without a small portion of antimony or copper.

Without the last it is apt to spread out under
the weight of heavy machinery. Used for the
bearings of locomotive engines, &c.

Ohs. These alloys are usually supported by
bearings of brass, into which it is poured
after they have been tinned, and heated
and put together with an exact model of the
axle, or other working piece, plastic clay

being previously applied, in the usual manner,
as a lute or outer mould. Soft gun-metal is

also excellent, and is much used for bearings.

They all become less heated in working than
the harder metals, and less grease or oil is con-

sequently required when they are used. See
Allots, Feiction, &c.

ANTIGUG'GLEE. A small bent tube of

glass or metal inserted into casks and carboys,

to admit air over the liquor whilst it is being
poured out or drawn off, so that the sediment
may not be disturbed.

ANTIHECTICUM POTEKII. Fuse together
4 parts of regulus of antimony, and 5^ of fine

tin ; pour it on a metal plate, reduce it to pow-
der, and deflagrate it in a red-hot crucible with
15 parts of nitre ; keep it hot for some time,

then wash it, and dry it with a gentle heat.

—

Dose, two to ten grains in hectic fevers.

ANTILITHIC. See Lithonteyptics.
ANTIMC'NIAL (-mone'y-'al).i [Eng., Fr.]

Si/n. Antimonia'lis, L. Pertaining to, com-
posed of, or containing antimony. In medicine
and pharmacy, applied to preparations or re-

medies (antimo"nials ; Antimonia"lia, L.)

in which antimony, or one of its compounds,
is the leading or characteristic ingredient.

ANTIMO'NIATED. Syn. Antimonia'tus,
^ Ant.imon'ial (—Mayne) is a barbarism.

L. Mixed or impregnated with antimony;
antimonial.

ANTIMON'IC ACID. Syn. Acidum anti-
MON'iCUM, L. ; ACIDE ANTIMONIQTJB, Fr. ;

Antimonsauee, Ger.

Prep. 1. Pure metallic antimony, in coarse
powder, or small fragments, is digested in

excess of concentrated nitric acid, until the
oxidation and conversion is complete; the
excess of nitric acid is then removed by eva-

poration nearly to dryness, and the residuum
thrown into cold distilled water ; after which
the powder (antimonic acid) is collected on
a calico filter, washed with distilled water, and
dried by a gentle heat. Pure.

2. Metallic antimony (in powder), 1 part

;

powdered nitre, 6 or 8 parts; are mixed and
ignited or deflagrated in a silver crucible ; the
mass, when cold, is powdered ; the excess of

alkali washed out with hot water, and the re-

siduum (antimoniate of potassium) decom-
posed with hydrochloric acid ; lastly, the pre-

cipitate (antimonic acid) is washed and dried

as before.

That obtained by the first process is dibasic,

and has the formula HoSbgOg, while that pro-

duced by the second process is tetrabasic, and
has the formula H4Sb207 ; the former is called

simply antimonic acid, the latter metantimonic
acid.

Prop. Antimonic acid is a soft white pow-
der, sparingly soluble in water, reddens litmus,

and is dissolved, even in the cold, by strong

hydrochloric acid and by potash. The hydro-
chloric solution, mixed with a small quantity

of water, yields, after a while, a precipitate of

antimonic acid ; but if diluted with a large

quantity of water, it remains clear. Ammo-
nia does not dissolve it in the cold. By heating
with a large excess of caustic potash it is con-

verted into metantimonic acid.

Metantimonic acid is more readily dissolved

by acids than antimonic acid, and is dissolved

by ammonia, after a while, even at ordinary

temperatures. It is also perfectly soluble in

a large quantity of water, and is precipitated

therefrom by acids. It is very unstable, and
easily changes into antimonic acid, even in

ANTIMONIC ANHYDRIDE (SbjOj). Sijn.

Antimonic Oxide, Anhydrous Antimonic
Acid, Pentoxide op Antimony. Antimonic

or metantimonic acid, heated to a temperature

below redness, loses water and yields the an-

hydride, SbaOg. Antimonic anhydride is a

yellowish-white powder, tasteless and insoluble

in water and acids. Boiled with a solution of

caustic potash, it is dissolved. If fused with

carbonate of potassium, carbonic anhydride is

expelled, and a salt is produced from which
antimonic acid is precipitated by acids.

ANTIMONIOUS ACID. See Antimony,
Teteoxide of.

AN'TIMONETTED. Syn. Antimo"niu-
ebtted ; Antimonia'tus, L. Combined with

or containing antimony. See Hydeogen, &c.
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AN'TIMONY (-te-mun-e). Si/n. Metal'lio
ANTIMONY*, REG'ULTJS OP A.f ; ANTIM0"NIUM,
A. metal'licum, Stib'ium, Metal'lum an-
TiMo"Niit, A. EEa'ULtrsf, &c., L. ; Antimoine,
Fr. ; Antimon, Spiessgianz, Spiessglas,
Spiessglanzmetall, Ger. ; Antimonio, It.,

Sp. The term formerly applied to the native
sulphide or greyish-black serai-crystalline ore

of antimony; but now solely appropriated to

the pure metal.

Sources. Metallic antimony, in combination
with silver and iron (native antimony), with
sulphur (geby sulphide of a.), or with
nickel (nickelie'eeous sulphide of a.) is

found in Bohemia, Hungary, Germany, Sweden,
France, England, Borneo, and America ; and
oxidised, combined with oxide of iron, &c.
(antimo"nial, o'ohee, eed antimony, white
A.'), forming ores, either small in quantity or

of little value, in various parts of the world.

Of these the only one in sufficient abundance
for smelting is the common sulphide known
as ' grey antimony ' or ' stibnite.'

Prep. Native antimony is freed from im-
purities by fusion. The sulphide, after being
melted from the gangue, is commonly oxidised

by exposure on the concave hearth of a re-

a, h. Grate and fire-place.

c. Bridge.

d. Air-channel.
e. Concave space for ore, resting on a solid bed f,

formed of sand and clay.

g. Door for introducing the ore, and abstracting re-

siduary slag.

h, Pipe to convey away the liquid metal.
t. Chimney.

verberatory furnace, and is then reduced to

the metallic state by fusion in crucibles with
coal-dust, crude tartar, or some other de-

oxidising agent. To free the product from
iron, it is generally fused, or re-fused, with a
little antimonic oxide ; and when the ore

contains arsenic, iron, or its oxide, and an
alkaline carbonate or sulphate, are used in the
same way. It is seldom prepared on the small
scale. The following formulae are in use, or
are recommended :

—

1. On the SMALL SCALE :

—

a. From tersulphide of antimony, in coarse
powder, 2 parts j iron filings, 1 part; fused
together in a covered crucible, at a heat
gradually raised to dull redness.

b. From the teroxide or the oxychloride of

1 White A. occurs in considerable quantities in Borneo,
and is used after roasting as a white pigment for iron and
other surfaces.

antimony, fused together, as before, with twice
its weight of crude tartar.

c. (Ph. Castr. Ru. 1840.) Sulphide of an-

timony, 16 parts; cream of tartar, 6 parts;

both in powder ; throw the mixture, in small

quantities at a time, into a vessel (an earthen
crucible) heated to redness; when the reaction

is over (having closely covered the vessel), fuse

the mass, and after a quarter of an hour pour
it out, and separate the metal from the slag.

d. From sulphide of antimony, 8 parts; crude
tartar, 6 parts; nitre, 3 parts; as last.

e. (Wohler.) Sulphide of antimony, 10
parts ; nitre, 1 2 parts ; dry carbonate of soda,

15 parts; deflagrate together; powder the
resulting mass, and wash it thoroughly with
boiling water ; lastly, smelt the dried residuum
with black flux. All the preceding are nearly

pure; the impurity, if any, being traces of

copper, lead, or iron.

f. (Berzelius.) From metallic antimony, in

fine powder, 2 parts; teroxide of antimony, 1

part ; fused together. The product will be
pure provided the antimony employed is free

from lead.

g. (Muspratt.) From antimony, 9 parts

;

peroxide of manganese, 1 part ; fused together;

the resulting metal being re-fused with 1-lOth
of its weight of carbonate of soda.

2. On the laege scale—commercial :

—

a. See above (before 1 a.).

b. From sulphide of antimony, 100 parts

;

iron (in very small scraps), 40 parts ; dry crude
sulphate of soda, 10 parts ; powdered charcoal,

2^ parts; fused together.

—

Prod. 60 to 65
parts of antimony, besides the scorise or ash,

which is also valuable.

c. (Berthier.) Sulphide of antimony, 100
parts ; hammerschlag (rough oxide or iron

from the shingling or rolling mills), 60 parts

;

crude carbonate or sulphate of soda), 45 to 50
parts; charcoal powder, 10 parts; as last.

—

Prod. 65 to 70 parts.

Prop., Sfc. Bluish-white, lustrous, with a
lamellar texture, and a crystalline or semi-

crystalline fracture, with fern-leaf markings
on the surface, when pure (star antimony) ;

extremely brittle (may be powdered); imparts

brittleness to its alloys (even 1-lOOOth part

added to gold renders it unfit for the purposes

of coinage and the arts); melts at 809-810°

Fahr., or just under redness; fumes, boils, and
volatilises at a white heat, and, when suddenly

exposed to the air, inflames with conversion

into the teroxide, which is deposited in beau-

tiful flowers or crystals ; when perfectly pure

and fused without contact with air or foreign

matter, it bears an intense heat without

subliming (Thenard); allowed to cool slowly

from a state of perfect fusion, it crystallises in

octahedrons or dodecahedrons; tarnishes, but

does not rust by exposui'e to air or moisture at

common temperatures; hot hydrochloric acid

dissolves it, with the formation of teichloeide
of antimony ; nitric acid, when concentrated,

converts it into antimonic acid ; and when^
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dilute, into TEIOXIDE OP ANTIMONT. Sp. gr.

6-7 to 6-8.1

Tests. Metallic antimony may be recognised

by the above properties; its oxide, salts, &c.,

by the following reactions :—1. Sulphuretted
hydrogen gives, with acid solutions, an orange-

red precipitate, which is sparingly soluble in

ammonia,^ and insoluble in dilute acids ; but
readily soluble in pure potassa and alkaline

sulphides, and in hot hydrochloric acid with
the evolution of sulphuretted hydrogen gas :

—

2. Sulphydrate of ammonium gives an orange-
red precipitate, readily soluble in excess of the

precipitant, if this latter contains sulphur in

excess ; and the liquor containing the re-dis-

solved precipitate gives a yellow or orange-
yellow precipitate on the addition of an acid :

—

3. Ammonia and potassa, and their carbonates,

give (except in solutions of tartar emetic) a
bulky white precipitate ; that with ammonia
and its carbonate being insoluble in excess of

the precipitant ; that with potassa, readily so

;

whilst that with carbonate of potassium is only

soluble on the application of heat :—4. A rod
of zinc throws down metallic antimony, as a
black powder, from all its solutions not con-
taining free nitric acid. If the experiment be
made with a few drops of a solution of anti-

mony containing a little free hydrochloric acid,

and a small platinum dish or capsule be em-
ployed, the part covered by the liquid is soon
stained brown or blackish, and the stain is

irremovable by cold hydrochloric acid, but may
be easily removed by warm nitric acid :—5. By
ebullition of the acidulated liquid along with
copper gauze, foil, or wire, as noticed under
' Reinsch's Test.'^ The peculiar violet-grey of

the deposit is characteristic, and may easily be
distinguished from that given by arsenical so-

lutions :—6. Mixed with dilute sulphuric acid

and poured on some metallic zinc in a gas-

generating flask, provided with a small bent
tube (see engr.), it yields antimonexted hy-

a. Flask coutaining the suspected fluid, dilute sulphuric
acid, and zinc.

h. Small tube, at the one end having an almost capil-
lary orifice, where the gas is inflamed.

c. Spirit-lamp, d, Support.

DEOGEN (Marsh's test), recognised by burning
with a bluish-green flame, and furnishing dense
white fumes which adhere readily to any cold

i When perfectly pure, 6715—Ure.
^ The like precipitate from a solution of antimonic acid

in hydrochloric acid, dissolves readily in ammonia, parti-
cularly when heated.

substance (as a porcelain plate) held over it

;

or, if the plate be depressed upon the flame,
a deep black, and almost lustreless spot of
metallic antimony ; the fumes and spots in
both cases being insoluble in water, and in di-

lute solution of chloride (crude hypochlorite)
of soda. On heating the centre of the tubo
to redness with a spirit lamp, the bluish-green
colour of the -flame lessens in intensity, and
a mirror of metallic antimony, of silvery

lustre, forms inside the tube at the ignited
part. On passing dry sulphuretted hydrogen
through the tube, still heated by a spirit

lamp, this mirror assumes a reddish-yellow co-

lour, approaching black in its thicker parts;
and by exposure to a feeble stream of hydro-
chloric acid gas, almost immediately, or in a
few seconds, disappears, being carried off by
the gas, which, if passed into a little dis-

tilled water, yields a solution of chloride of
antimony, which may be further submitted
to any of the usual tests.^ If the substance
be in the solid state, it must be reduced to

powder and dissolved in water ; or if insoluble

in that menstruum, a solution must be ob-
tained by digestion in either hot hydrochloric

or nitrohydrochloric acid, before proceeding
to examine it by this method.

Estim. Antimony is generally WEIGHED
under the form of tersulphide ; but sometimes
as antimonious anhydride, and—though more
seldom—as pure metal:

—

1. A solution being obtained as above,

if necessary, it is strongly acidulated Mdth
tartaric acid, and the antimony thrown down
as a sulphide by a stream of sulphuretted hy-

drogen. After warming the solution and
allowing it to cool, the precipitate (teesul-
phide) is collected on a filter, dried, and
weighed. A small portion digested in strong

hydrochloric acid will completely dissolve if

it be the pure sulphide; in which case the

quantity of ANTIMONY sought will be equal to

71^5^ (71'5^) of the weight of the sulphide

found (very nearly).* Should only part of

the precipitate be soluble, a known weight of

it may be introduced into a flask, and a con-

siderable quantity of fuming nitric acid added,

drop by drop, and afterwards, a little hydro-

chloric acid, the mixture being digested, at a

gentle heat, until the reaction is complete, and
the whole of the sulphur is dissolved. The
resulting solution diluted with water, strongly

acidulated with tartaric acid, and solution of

chloride of barium added as long as it disturbs

the liquid, yields a precipitate, of which the

weight, after it has been thoroughly washed,

dried, and gently ignited, multiplied by 136,

gives the quantity of sulphur in the sample;
and which, deducted from the weight of the

sulphide first found, gives the quantity of pure
ANTIMONY, as before.

<> See Arsenious Actd.
* Tersulphide ot antimony dried at 213° Fahr. still

retains traces of water, which is not wholly expelled until

the lieat reaches 390—39-2°, when it acquires a black

colour and a crystalline appearance.
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2. The quantity of pfr-e antimony in com-
mercial samples may be determined by treating

them (in powder) with nitric acid, which
oxidises the antimony and leaves it in an in-

soluble state, whilst it dissolves the other

metals. The resulting oxide is collected on a

filter, washed, dried, ignited in an open porce-

lain crucible, and weighed—its weight multi-

plied by '7898 gives the quantity of pure
metal sought.

3. Dissolve a known weight of the sample in

hydrochloric acid, immerse a blade of pure me-
tallic tin in the solution, and keep the liquor

acidulous, and in a state of gentle ebullition h\

the heat of a sand bath, when the whole of

the ANTIMONY will be precipitated under the

form of a black powder, and may be collected,

washed, dried, and weighed. This is particu-

larly adapted to alloys of antimony and tin.

See Tests (above) and Pur. (below).

Pur. The antimony of commerce generally

contains a little arsenic, with variable quan-
tities of iron, lead, sulphur, and tin. These
impurities may be thus detected :

—

1. (Arsenic.) By fusing the sample, in powder,
mixed with about an equal weight of tartrate or

bitartrate of potassium, in a covered crucible, for

2 or 3 hours, and placing the resulting button,

which is an alloy of antimony and potassium,

in a 'Marsh's apparatus' along with a little

water, when the disengagement of hydrogen
gas will commence, and may be tested in the

usual manner. See Aesenic.
2. (Iron.) Dissolve the powdered sample in

nitrohydrochloric acid, dilute the solution with

a large quantity of cold water, filter, and pass

a current of sul[)huretted hydrogen through

the filtrate as long as it produces a precipi-

tate j again filter, boil the filtered liquor for a

few minutes to drive off the sulphuretted hy-

drogen, and then test it with ferrocyanide of

potassium, which will give a blue precipitate

if iron be present ; or supersaturate the last

filtrate with ammonia, and then add hydro-

sulphydrate of ammonium, when, under like

conditions, a black precipitate will be formed.

3. (Lead.) Digest the powdered sample in

hot nitric acid, which will dissolve out the

liEAD but leave the antimony behind. The
whitish powdery residuum may be washed,

dried, ignited, and weighed, as above ; the clear

decanted liquor may now be mixed with the

first washings, evaporated to dryness, the

residuum re-dissolved in water, and the solu-

tion submitted to reagents (see Lead). If

lead is found to be present, a solution of sul-

phate of sodium may be added until it ceases

to disturb the liquid, and the resulting preci-

pitate (sulphate of lead) washed, dried, and
gently ignited (alone) in a porcelain crucible ;

the weight of the ignited residuum furnishes

a number which, multiplied by '683, gives the

weight of the lead sought.

4. (Sulphur.) The solution in nitrohydro-

chloric acid, when tested with either nitrate

or chloride of barium, gives a white precipi-

tate of sulphate of barixnn, insoluble in both
water and acids, which when dried, ignited,

and weighed, and the weight multiplied by
•136, gives the quantity of SULPHUB as before.

In this case, as with the sulphides (see above),

free sulphur may be removed by digesting and
washing the powdered sample in bisulphide of

carbon, previous to its solution in the acid, by
which the violence of the subsequent reaction
will be lessened.

5. (Tin.) Two samples of equal weight are
taken; the one is tested for antimony, as

described above ; the other is dissolved in a
mixture of equal parts of hydrochloric and
nitrohydrochloric acid, and a blade of zinc im-
mersed in the solution (see above) ; the mixed
precipitate of tin and antimony which forms
is collected on a weighed filter, washed, dried,

and weighed. The weight of antimony in

the first sample subtracted from that now ob-

tained, leaves a remainder which indicates the

quantity of tin in the original sample.

Phys. eff., S(c. Nearly all the salts and
preparations of antimony are emetic and
cathartic, and in large doses poisonous—occa-

sioning vomiting, profuse alvine dejections,

acute colic, and inflammation of the stomach
and bowels, often serious, though rarely re-

sulting in death. Tartar emetic and but-
ter OF antimony are those from which acci-

dents have principally occurred.

—

Ant., S^c.

Copious vomiting, if it has not already oc-

curred, should be promoted, and the recently

prepared hyd rated sulphide of iron administered
in considerable doses, followed or accompanied
by mucilaginous drinks and diuretics. If much
prostration follows, wine and stimulants may
be had recourse to. In the absence of hydrated

sulphide of iron, a solution of tannin, or de-

coction of galls ; cinchona, or oak bark, or even

powdered cinchona, mixed with tepid water,

may be administered.

Uses. In the arts, antimony enters into the

composition of several useful alloys, as typb-
metal, pewter, britannia-metal, music-
plate METAL, &c. It is added to the alloy

for concave mirrors, to give them a finer tex-

ture ; to bell metal, to render it more sonorous

;

and to various other metals to increase their

hardness and fusibility; for the latter pur-

pose it is employed in the casting of cannon
balls.

Concluding RemarJcs. Yvl ' roasting ' or

oxidising the native sulphide of antimony on

the bed of the reverberatory furnace, as in

the common method before referred to, care

must be taken to regulate and gradually raise

the heat, which, until towards the end of the

process, need not be extreme, and then only

should it approach dull redness. Without
this precaution much of the undecomposed

sulphide will be lost by volatilisation. During
the whole time the ' charge' should also be

well stirred with an iron spatula, to ensure the

constant exposure of every part of it to the

atmosphere. The process is complete when
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the whole mass assumes a greyish-white ap-

pearance. Earthen crucibles are commonly
employed for the subsequent reduction, and

after being charged and covered over with

ground charcoal, are heated in a reverberatory

furnace. The product is the crude metallic

antimony of commerce. It is generally RE-

PINED by smelting it with about l-8th of its

weight of the refined sulphide, and about l-4th

of its weight of carbonate or sulphate of soda;

but if there be much iron present, more of the

sulphide—even l-4th—may be required ; for

unless there be sufficient sulphur to combine
with the whole of the iron, the arsenic will

not be oxidised, but remain as a contamina-

tion. When cold, the metal is carefully sepa-

rated from the slag, and is frequently re-fused

with a little fresh carbonate of soda (1 to IJ
part); after which it is cast into pigs, lumps,

or ingots. The crude metal, thus treated,

commonly yields 94§ of EEFINED METAL of

tolerable purity.

Should lead have been present in the sul-

phide or ore, it remains after a second, or even
a third fusion, although proportionately re-

duced in quantity ; and it can only be com-
pletely separated in the humid way. It is,

therefore, always desirable to select an ore free

from lead.

Antimony, Ash of. Syn. Antimony-ash,
Caicined' antimony*; Ci'nis antimo"nii,
Antimo"nium calcina'tum*, L. Prepared
by roasting the common grey sulphide of anti-

mony on an iron plate set under a chimney,
to carry off the fumes. The product is a

mixture of teroxide of antimony, with some
unburnt sulphide, and a little antimonious acid.

Prop., Sfc. Ash-grey ; emetic in small

doses. Used chiefly as a cheap substitute for

teroxide of antimony by the manufacturers
of tartar emetic ; also to make metallic anti-

mony.
Antimony, Butt'er of. See Antimony, Tei-

CHLOEIDE OF.

Antimony, Calx of. Syn. Calx antimo"nii,
L. Sometimes applied to antimony-ash, but
more commonly to crude, unwashed diapho--

retic antimony.
Antimony, Calx of (Sul'phurated). Syn.

Antimo"nii calx sitlphitra'ta, L. Prep.
(Hufeland.) Calcined oyster-shells, 10 parts

;

sulphur, 4 parts ; crude antimony, 3 parts

;

powder, mix, and calcine in a luted crucible

for an hour. Emetic, resolvent, and altera-

tive.

—

Dose, ItoGgr.; in gout, rheumatism,
scrofula, &c.

Antimony, Ce'ruse of. Syn. Antimo"nii
CEEUs'SA, L. Prep. (Bate.) As diaphoretic

antimony (over which it possesses no advan-
tage), merely using the metal instead of the
sulphide.

An old preparation made by igniting anti-

mony in the sun's rays, by means of a lens, was
called ANTiMONii cerussa sola"eis.
Antimony, Chlo"rides of (klore'-idz) :

—

1. Antimony, Trichloride of. SbClg. Syn.

TeECHLOEIDE of ANTIMONY, AnTIMONIOFS
CHLORIDE, ChL0"eIDE OF ANTIMONY, SeSQTTI-

CHLORIDE OF A., BUTTEE OF A., Cau'STIC AN-
TIMONYf, &C. ; AnTIMO"nII CHLOEI'dITM, A.

terchloei'dum, a. bu'tyriim*, &c., L. ;

Chloeurb d'antimoine, Beurre d'anti-
MOiNE, &c.,Tr. ; Antimon-chlorid, Spiess-

glanz-butter, Ger. This is the substance of

which common chloride, or butter of antimony,
of the shops, is an impure concentrated solu-

tion containing free acid.

Prep. 1. Solid, ANHYDROUS :

—

a. Pure commercial tersulphide ofantimony,
in coarse powder, 1 part ; concentrated hydro-
chloric acid, 5 parts ; are mixed in a capacious

stoneware or glass vessel set under a chimney
with a quick draught, to convey away the

fumes, the whole being constantly stirred, and,

as the effervescence slackens, a gradually in-

creasing gentle heat applied until solution is

complete; the resulting liquid is put into a
retort, and distilled, until each drop of the

distillate, as it falls into the aqueous liquid

which has previously passed over into the re-

ceiver, produces a copious white precipitate;

the receiver is then changed, and the distilla-

tion continued, when pure trichloeide of
ANTIMONY passes over, and solidifies on cooling

to a white and highly crystalline mass, which
must be carefully excluded from the air.

h. From pure metallic antimony, 2 parts;

bichloride of mercury, 5 parts ; both in fine

powder ; mixed and distilled in a retort with a
large neck, by a gentle sand-heat, into a suit-

able receiver. Chemically pure.

2. Liquid:—
a. (Liquor antimonii chloeidi, B. P.)

Syn. Solution of chloeide of antimony.
Prep. Take of black antimony, 1 lb. ; hy-

drochloric acid, 4 pints ; place the black anti-

mony in a porcelain vessel; pour upon it the

hydrochloric acid, and, constantly stirring,

apply to the mixture, beneath a flue with a
good draught, a gentle heat, which must be
gradually augmented as the evolution of gas
begins to slacken, until the liquid boils. Main-
tain it at this temperature for fifteen minutes

;

then remove the vessel from the fire, and filter

the liquid through calico into another vessel,

returning what passes through first, that a
perfectly clear solution may be obtained. Boil

this down to the bulk of two pints, and pre-

serve it in a stoppered bottle.

Characters and Tests. A heavy liquid, usu-

ally of a yellowish-red colour. A little of it

dropped into water gives a white precipitate,

and the filtered solution lets fall a copious de-

posit on the addition of nitrate of silver. If

the white precipitate formed by water be
treated with sulphuretted hydrogen it becomes
orange-coloured. The specific gravity of the

solution is 1"47. One fluid drachm of it mixed
with a solution of a quarter of an ounce of tar-

taric acid in four fluid ounces of water, forms
a clear solution, which, if treated with sulphu-

retted hydrogen, gives an orange precipitate.
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weighing, wliea washed and dried at 212", at

least 22 grains.

b. (Couiraercial.)

—

a. Take of ash or calx of

antimony, 3i lbs. ; common salt, 2 lbs. ; oil of

vitriol, 1^ lb.; water, 1 lb.; proceed as before.

Frod., 2i lbs.

c. From roasted sulphide or glass of anti-

mony, 7 lbs. ; salt, 28 lbs. ; oil of vitriol, 21
lbs. ; water, 14 lbs. ; as before.

d. From crude sulphide of antimony (pow-

dered), 25 lbs.; strongest commercial hydro-

chloric acid, 1 cwt. ; nitric acid, 3j lbs. ; as

before ; the product being coloured with a
little pernitrate of iron, and made up to the

sp. gr, 1*4. The quality is improved, and the

process more easily conducted, if the crude

antimony is roasted before dissolving it in the

acid. The same applies to the other formulte.

Prop., Sfo.
—a. Solid. When pure, and

nearly free from water, it somewhat resem-

bles butter, melts with a gentle heat, and par-

tially crystallises on cooling ; is verj' deliques-

cent, and quickly passes into an oily liquid

when exposed to damp air; very soluble in

strong hydrochloric acid ; water, according to

its quantity, more or less decomposes it.

When perfectly pure and anhydrous, it forms
a white and highly crystalline mass, rapidly

decomposed by air and moisture.—5. Solu-
tion. The sp. gr. of the solution of the shops

varies from 1"25 to 1'4, in which state it is a

transparent fuming yellow liquid (unless when
artificially coloured), and extremely acid and
caustic. Submitted to distillation, it at first

parts with its water and excess of acid, after

which the salt itself is volatilised. By chang-
ing the receiver as soon as the distillate con-

cretes on cooling, or produces a copious white

precipitate on falling into the liquid already

passed over, the pure anhydrous teichlo-
EIDB may be readily obtained.

Fhys. eff., Ant., Lesions, Sj'c. See Anti-
mony.

Uses. In medicine, only externally, and
chiefly as a caustic or escharotic to the wounds
caused by rabid and venomous animals, and
to repress excessive granulations in ulcers. In
pharmacy, as a source of both oxychloride

and oxide of antimony. The residuum in the

retort when corrosive sublimate is used, is sul-

phide of mercury, and was formerly called

CINNABAR OP ANTIMONY.
2. Antimony, Pentachlo"ride of. SbgClj.

Si/n. Perchlo"ride of antimony ; Anti-
mo"nii pentachlori'dum, L. Prepared by
passing a stream of chlorine gas over metallic

antimony in fine powder, and gently heated.

A mixture of trichloride and pentachlo-
RiDE OF antimony is found in the receiver,

from which the latter may be separated by
careful distillation. It is a colourless volatile

liquid, forming a crystalline compound with a

small quantity of water, but decomposed by a
larger quantity.

Antimony, Cro'cns of. Syn. Saff'eon of
antimony, Liv'ee of a. ; Ceo'cus antimo"-

Nii, C. metallo"rum, He'pae antimonii,
L. ; Crocus d'antimoine, Saffran d'a., Fr.
Prep. 1. From black suli)hide of antimony,
and saltpetre, equal parts, detiagi'ated togetlier

by small portions at a time, and the fused mass
(separated from the scoriae) reduced to fine

powder.
2. (Ant. crocus, Ph. L. 1788,) Sulphide

of antimony, 1 lb. ; nitre, 1 lb. ; common salt,

1 oz. ; as before.

Prop., S(c. Its medicinal properties closely

resemble those of diaphoretic antimony. It is

a mixture of sulphate of potassium, antimo-
niate of potassium, teroxide of antimony, oxy-
sulphide of antimony, sulphide of potassium,
and undecomposed trisulphide of antimony, in

variable and undetermined proportions. When
repeatedly washed or boiled in water, and dried,

it forms the washed saffron of antimony
(c. A. Lo'tus, L,) of old pharmacy, and has
then lost its sulphate of potassium, caustic

potash, and sulphide of potassium. Formerly
used to make tartar emetic. See Antimony,
Liver of.

Antimony, Crude. Native sulphide of anti-

mony melted from the gangue.
Antimony, Diaphoret'ic. Syn. Calx of an-

timony. Calcined' a., Antimo"niate of
POT'ASH, StIB'iATED KA'Llf, DIAPHORETIC
MIN'ERALf, &C. ; ANTIMO"nIUM DIAPHORET'I-
cum, a, calcina'tum. Calx Antimo"nii, C.

A. ANGLO"RUMt, POTAS's^ ANTIMO"nIAS,
Kali STis'icuMf, &c., L. var. ; Antimoine
DIAPHOEETIQUE, BlANTIMONIATE DE POTASSE,
Fr. An old preparation with numerous sy-

nonyms, of wliich the first two of the above
are those which are now chiefly in use.

Prep. 1. Sulphide of antimony, 1 part;
nitre, 3 parts ; powder, mix, and deflagrate by
spoonfuls in a red-hot crucible, then calcine

for half an hour, and when cold powder the
residuum.

2. Washed diaphoretic a., W. calx of
A. ; Antimonium diaphoreticum lo'tum, a.
D. ablu'tum (Ph. Bor. 1847), A. calcina'tum
(Ph. L. 1788); Antimoine diaphoretique
SAVE, &c., Fr. -.—a. (Ph. L. 1788.) As the last,

but the powder is subsequently deprived of

soluble matter by repeated washings with
water, after which it is collected and dried.

b. (Ph. Bor. 1847.) Metallic antimony, 1

part ; nitre, 2 parts ; as above, but drying the

washed powder at a heat not exceeding 104° F.

Prop., S^o. A white or greyish-white powder,

without either smell or taste ; gently diapho-

retic and laxative ; its activity greatly depend-

ing on the quantity of acid in the stomach.

—

Dose, 1 to 6 gr., or even 10 gr. ; for horses,

1 to 3 or 4 dr. It was formerly in high repute

;

but is now almost superseded by the present

pharmacopceial preparations.

Antimony, E'thiops of. Syn. iE'THioPS
antimonia'lis, L. Prep. I, From metallic

mercury, 1 part; sulphide of antimony, 2 parts

;

triturated together until the globules of the

former entirely disappear.—2. Sulphide of an-
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timoTiy, 3 parts ; black sulphide of mercury, 2

parts; triturated togetuer for some time. An
old remedy in certain skin diseases, still highly

esteemed by some provincial practitioners.

—

Dose, 3 to 5 gr., gradually increased to 20

or 30 gr.

Antimony, Flow'ers of. Syn, rLo"EES ait-

timo"nii, L. ,• FiETTES d'antimoine, Fr.

JBrep. Throw powdered sulphide of antimony,

by spoonfuls at a time, into an ignited tubu-

lated retort with a short and very wide neck,

until as many ' flowers' collect in the receiver

as are required. An impure oxysulphide of

antimony, with variable portions of trioxide,

and undecomposed tersulphide. Emetic in

doses of 1 to 3 grains.

Antimony, Flowers of (Ar'gentine). [-in.]

8yn. White ox'idb op antimony. Snow op

A.f ; Antimo"nii rLo"EES aegenti'ni, a.

Nixf, L. ; Fleues aegbntine d'antimoine,

OxYDE BLANC d'antimoine, Fr. Fref. Melt
metallic antimony in a vessel freely exposed to

the air, and furnished with a cool place for the
* flowers' to rest on, and collect them as de-

posited ; or, and what is better, heat the metal

to a full red or white heat in a covered crucible,

and then suddenly expose it to the air, when it

will inflame, and the oxidised vapour condense

as ' flowers ' on any cool surface (as a partially

inverted wide-mouthed flask) held at a little

distance over it. The product is teioxide of
ANTIMONY in a crystalline form, and received

the name of argentine flowers from its silvery

whiteness and beauty.

Antimony, Flowers of (Helmont's). Syn.

Fio"ees antimo"nii Heimon'tii. An old

preparation formed by dissolving sulphide of

antimony in aqua regia, expelling the free

water and acid by heat, and subliming the

residuum with an equal weight of sal ammoniac.
Violently emetic, even in small doses, and unfit

for internal use-

Antimony, Flowers of (Red). Syn. Flo"ees
ANTimo"nii eu'bei, L. From sulphide of

antimony, and sal ammoniac, both in fine

powder, mixed and sublimed together. Re-
sembles the last.

Antimony, Ful'minating. See FuiMiNATiNa
Compounds.

Antimony, Glass of. Syn. Vit'eifieb anti-
mony*, V. OX'iDE OF A.*, GeEY O. OF A.* ;

Antimo"nii tit'eum, Antimo"nit:m vitei-

fica'tum, a. viteifac'tum (Ph. L. 1788),
ox'vdum antimonii viteificatttm, &c., l.

;

Veeee d'antimoine, Oxysulfuee d'anti-

moine SILICATE, Fr. Frep. (Ph. L. 1788.)

Roast sulphide ofantimony in a shallow earthen

vessel, over a moderate fire, stirring it con-

stantly with an iron rod, until it turns

whitish-grey and ceases to emit fumes at a red

heat ; put the residuum into a covered cru-

cible which it shall only two thirds fill, and
expose it to an intense heat (gradually raised),

until it fuses, then pour it out on an iron plate.

If calcined too much, a little more crude
antimony may be added to make it rup well.

Comp., Prop., Sec. A mixture of sulphide

and oxide of antimony contaminated with a

little silica and iron. In fine powder it is

emetic, in doses of 1 to 3 gr.; but owing to the

uncertainty and violence of its operation, is

now seldom employed. It has been used as a

cheap source of the teeoxide by the manu-
facturers of tartar emetic.

Antimony, Glass of (Cera"ted). Syn. Anti-
mo"nii tit'eum ceea'ttjm, L. Prep. (Dr
Young & Ph. L. 1746.) Glass of antimony,

in very fine powder, 1 oz. ; yellow wax, 1 dr.

;

melt together in an iron ladle, and keep it

over a gentle fire free from flame (constantly

stirring) for about half an hour, or until it

acquires a snuff colour, then pour it out on a

piece of white paper (or a plate), and when
cold, powder it.

—

Dose, 2 to 10 gr., in dysen-

tery, &c.

Antimony, Li'ver of. Syn. He'pae anti-

mo"nii, L.; Hepae d'antimoine, Oxysul-
fuee d'antimoine silicate, Fr. Prep.

From sulphide of antimony, 1 part ; and dry

carbonate of sodium or potassium, 2 parts;

melted together, and heated until it acquires

the proper colour, and then cooled and
powdered.

Comp., Uses, Sfc. A mixture of trioxide of

antimony, sulphide of potassium, carbonate of

potassium, and undecomposed trisulphide of

antimony. It is chiefly used by farriers, in

doses of 1 to 2 dr., as an alterative purge for

horses, in greasy heels, &c. ; and sometimes by
chemists, as a source of the crude oxide. Crocus

of antimony, before noticed, sometimes passes

under the name, and is sold for it.

Antimony, Ore of. Syn. Antimony-oee.
Native sulphide of antimony.

Antimony, Oxide of. The B. P. name for

Antimony, Trioxide of (which see).

Antimony, Oxides of. Antimony forms
with oxygen three definite compounds, viz

the—
Trioxide or antimonious

oxide .... SbjOs
Tetroxide or antimonoso- f or

antimonic oxide . . SbgO^ { SbjOj.

Pentoxide or antimonic (_Sb205

Oxide . . . .SbgOj

Antimony, Trioxide of. SbgOj. Syn. Tee-
oxide OF ANTIMONY, ANTIMONIOUS OXIDE
(B. P. Oxide of antimony, Eng. ; Anti-
MONii oxidum, L.). Prpe. (B. P.) Take of

solution of chloride of antimony, 16 fluid oz. ;

carbonate of soda, 6 oz. ; water, 2 galls. ; dis-

tilled water, a sufficiency. Pour the antimonial

solution into the water, mix thoroughly, let

the precipitate settle, remove the supernatant

liquid by a siphon, add one gallon of distilled

water, agitate well, let the precipitate subside,

again withdraw the fluid, and repeat the pro-

cesses of afi'usion of distilled water, agitation,

and subsidence. Add now the carbonate of

soda previously dissolved in two pints of dis-

tilled water, leave them in contact for half an

hour, stirring frequently, collect the deposit on



ANTIMONY 171

a cnlico filter, and wash with hoiling distilled

water until the wasliiugs cease to give a pre-

cipitate with a solution of nitrate of silver

acidulated by nitric acid. Lastly, dry the
product at a heat not exceeding 212".

Char, and Tests. A greyish- wliite powder,
fusible at a low red heat, insoluble in water,

but readily dissolved by hydrochloric acid. The
solution, dropped into distilled water, gives a
white deposit, at once changed to orange by
sulphuretted hydrogen. It dissolves entirely

when boiled with an excess of the acid tartrate

of potash.

Uses. Chiefly in making tartar emetic and
some other salts of antimony ; also in the pre-

paration of pulvis autimonialis. Therapeuti-

cally, it is a diaphoretic and febrifuge.

—

Dose,

1 to 4 grains.

Antimony, Pentoxide of. See Antimonic
AUHTDEIDE.
Antimony, Tetroxide of. Sb.204or SboOs- Sb205.

Syn. Antimonoso-antimokio oxide, Anti-
MONious ACID. Found natural as Cervantite

or Antimony ochre. Prepared by heating anti-

monic anhydride, by roasting the trioxide or

trisulphide, or by the action of excess of nitric

acid on finely powdered metallic antimony.
Thus prepared, it is a white solid, unalterable

by heat ; slightly soluble in water, more so in

hydrochloric acid.

Antimony, Oxychloride of. ShOCl. Syn.

PoWDEE OF Algaeoth. Thrown down as a
white precipitate when trichloride of antimony
is poured into water. Continued washing
with water deprives it of nearly the whole of

its chlorine, and converts it into the trioxide,

a change which is more completely effected by
aqueous solutions of the alkalies or their

carbonates.

Antimony, OxysulpMde of. The compound
SbjOg . 2Sb2S3 occurs native as red antimony.
Antimony blende, Kermesome, Rothspiess-

glanzerz, Crocus of antimony, Glass of anti-

mony, and similar preparations, are believed by
some authorities to be crude oxysulphides of

antimony. See Aktimony, Stjlphueated.
Antimony, Red. See Oxysulphide of

Antimony, before noticed.

Antimony, Eeg'ulus of. Syn. Reg'ultjs
ANTIMo"nii, L. Metallic antimony obtained

by fusion. Alloys formed by fusing anti-

mony with iron, tin, lead, or copper, and a

little tartar, were respectively called mae'-
TlATi EEGTJLUS OF ANTIMONY {r. antimo"nii
martia'lis, L.), E. A. jovia'lis (L.), e. a. sa-

ttjeni'nus (L.), e. a. ven'eeis (L.), &c. (See
heloio.)

Antimony.Ru'by of. Syn. Medio'inal (-dis'-)

EEG'ULUS of ANTIMONY; ANTIMO"nII EIT-

bi'nus, Reg'ultjs medicina'lis, R. a. m.,

&c., L. From crude sulphide of antimony,
5 parts; fused with carbonate of potassa, 1

part ; and the purified portion separated from
the scoriag. See Livee of Antimony.
Antimony, Safi^ron of. See Ceoctjs op

Antimony.

Antimony, Smelt'ed. Syn. ANTTM0"NirrM:
purifica'tum, L. Crude antimony melted
and poured into small conical moulds.— Uses,

Sj'c. Same as the ordinary tersulphide.

Antimony, Snow of. See Antimony,
Flowees of.

Antimony, Sulphurated. B.P. Syn. OxysitIi-

phfeet, or Peecipitated Sulphide op
Antimony, Golden Sulphide of Anti-
mony. Mix black antimony 10 oz. with solu-

tion of soda 4| pints, and boil for two hours,

with frequent stirring, adding distilled water
occasionally to maintain the same volume
Strain the liquor through calico, and before it

cools add to it by degrees dilute sulphuric
acid till the latter is in slight excess. Collect

the precipitate on a calico filter, wash with
distilled water till the washings no longer
precipitate with chloride of barium, and dry
at a temperature not exceeding 212° F.—Dose,
1 to 5 grains.

Antimony, Sulphantimonate. Syn. Schlip-
pe's Antimonial Salt. Mix eight parts of
effloresced sulphate of soda, six of black anti-

mony, and three of charcoal, and expose to a
red-heat in a covered Hessian crucible till the
fused mass ceases to throw up a scum. Boil
the residue in a porcelain vessel with one
part of sulphur and sufficient distilled water,

and set the filtered liquor aside for crystallisa-

tion.

Antimony, Pentasulphide of (SbjSj), is a
yellowish-red powder, obtained (1) by passing

hydrosulphuric acid gas through a mixture of
pentachloride of antimony, water, and tartaric

acid ; or (2) through antimonic anhydride
suspended in water. It is insoluble in water

;

hot hydrochloric acid decomposes it, producing
trichloride of antimony, sulphur, and hydro-

sulphuric acid. With the more basic metallic

sulphides it unites to form a class of salts

called sulphantimonates.

Antimony, Trisulphide of. Sb2S3. Syn.

Teesul'phide of antimony, Sul'phidb
of a., Sul'phueet of a.. Black s. of a.,

Sesquisul'phueet of a., &e. ; L'antimoine
SULFUEE, SULFUEE D'ANTIMOINE, &C., Fr.

;

Schwefel-spiessglanz, Andeethalb, &c.,

Ger. This is the grey or greyish-black sub-

stance commonly known as crude antimony,

black antimony, or sulphide of antimony, in

commerce, and from which the other com-
pounds of antimony are chiefly obtained.

Nat. hist., Sources, ^c. See Antimony.
The crude ore is freed from earthy impuri-

ties in the following manner :—The crushed

ore is submitted to ' eliquation ' in order to

separate the sulphide from the gangue or

earthy matter with which it is contaminated

;

after which it is remelted and run into 'loaves'

or large cakes, in which form it is sent to

market. Formerly the operation was per-

formed by introducing the ore into large pots

or crucibles having a hole in the bottom, and

which, after being closely covered, were set

in a circle around a suitable furnace, by which
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they were heated. At the present time the

process is commonly conducted in a 'reverhera-

tory furnace,' similar to that figured in the

engraving.

a, b, Grate and fire-plice.

c. Bridge.

e. Concave space for ore formed by a solid bed (/)
of clay and sand, and having; a 'hole' near the bottom

extending nearly horizontally through the wall of the

furnace to ' run off' the fused sulphide.

y. Door for introducing ore, and removing residuum.

A, Chimney.
i. Damper, chain, and lever.

Native tristilphide of antimony treated in

this way and ground to powder constitutes

the BLACK ANTIMONX (ANTIMONIITM NIGEUM),

B.P.
Antimony, Trisalphide of (artificially pre-

pared). Saturate an aqueous solution of

tartar emetic with hydrosulphuric acid ; an

orange precipitate wiU he thrown down. This

precipitate, when collected on a filter, washed,

and dried, is the pure trisulphide.

Frop., 8fc. (Native.) Anhydrous, inodorous,

insipid, opaque, brittle, easily pulverisable,

and of a dark leaden-grey or steel colour ; it

has a striated crystalline texture, and hreaks

with a rough spicular fracture ; is insoluble

in hoth water and alcohol ; soluble, with de-

composition, in hot strong acids and alkaline

solutions ; melts at a red heat, and is partly

dissipated in white fumes, leaving an impure

grey- coloured oxide mixed with some unde-

composed tersulphide (antimony-ash). Its

powder is black, of peculiar richness, and

stains the fingers. Sp. gr. 4-6 to 4*62. The
pure precipitated (amorphous) tersulphide is

of orange colour; is darkened by a gentle

heat, with loss of water, and at a higher tem-

perature passes from the amorphous to the

crystalline condition, at the same time that it

assumes the colour and appearance of the

native sulphide. It dissolves in hot hydro-

chloric acid, evolving hydrosulphuric acid,

and producing a solution of trichloride of

antimony.
Pur. The crude commercial sulphide fre-

quently contains lead, iron, copper, and arsenic,

and sometimes manganese. Its goodness is

commonly estimated by its compactness and
weight, the largeness and distinctness of the

striae, and the volatility of its sulphide.

ZTses, &(c. Chiefly as a source of metallic an-

timony, and of the oxide in the preparation of

other antimonials. Exhibited alone, it possesses

little activity unless it meets with acid in the

primse viaB, when it occasionally acts with con-

siderable violence both as an emetic and
cathartic.

—

Dose, 10 to 30 gr., in powder j

as an alterative and diaphoretic in rheumatism,

gout, scrofula, and glandular affections, and
in lepra, scabies, and some other skin diseases.

It is a favourite alterative in veterinary medi-

cine, particularly in skin diseases. Farriers

and grooms frequently mix a little of it with

the food of horses to improve their coat and
promote their 'condition,' — Dose. For a

HOESE, 1 to 4 dr., in fine powder, often com-
bined with nitre and sulphur; for cattle, ^
to 1 oz., or even 1^ oz. ; DOGS, 5 or 6 to 20 or

30 gr. ; HOGS, 20 to 30 gr., twice or thrice

daily. According to Dr Paris, it is one of the

ingredients in Spilsbury's Drops. It is also

an ingredient in Tisane de Feltz.

Antimony, Tartarated. KSbOC4H405 . Aq.
Sy^. Taetaeized antimony, Taetae emetic.
Emetic taetae, Potassio-taeteate of An-
timony, Eng. ; Antimonium taetaeatum,
B.P. Frep. Various methods have been de-

vised for the preparation of this compound,
but the following, which is taken from the
' British Pharmacopoeia,' is to be preferred :

—

Take of oxide of antimony 5 oz., acid tar-

trate of potash in fin6 powder 6 oz., distilled

water, 2 pints. Mix the oxide of antimony
and acid tartrate of potash with sufficient

distilled water to form a paste, and set aside

for 24 hours. Then add the remainder of the
water, and boil for a quarter of an hour,

stirring frequently. Filter, and set aside the
clear filtrate to crystallise. Pour off the
mother-liquor, evaporate to one third, and set

aside, that more crystals may form. Dry the
crystals on filtering paper at the temperature
of the air.

Char, and Tests. In colourless transparent
crystals exhibiting triangular facets, soluble

in water, and less so in proof spirit. It de-
crepitates and blackens upon the application

of heat. Its solution in water gives with hy-
drochloric acid a white precipitate, soluble in

excess, and which is not formed if tartaric

acid be previously added. Twenty grains dis-

solve without residue in a fluid ounce of dis-

tilled water at 60°, and the solution gives with
sulphuretted hydrogen an orange precipitate

which, when washed and dried at 212°, weighs
991 grains.

Phys. eff., Doses, 8fc. Externally tartar

emetic acts as a powerful local irritant, causing

a pustular eruption, which permanently marks
the skin; for this purpose it is used in the
form of solution, ointment, or plaster. In-

ternally, in small doses {^-^ to |, or even ^ gr.),

it acts as a diaphoretic and expectorant ; in

somewhat larger doses (^ to ^ gr.) it excites

nausea, and sometimes vomiting, occasioning

depression and relaxation, especially of the
muscular fibre ;' in larger doses (1 to 2 or

3 gr.) it acts as an emetic and sudorific (and
often as a purge), depressing the nervous func-

tions, and producing a feeling of feebleness.
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exhaustion, and relaxation, greater than that
caused by other emetics; iu certain doses (J
to 3, or even 4 gr.), it is used as a sedative
and antiplilogistic, to ruduce the force of the
circulation, &c. ; in excessive doses it acts as
an irritant poison, and has in some instances
caused death ; and even small doses, frequently
administered and long continued, have brought
on a state of weakness, prostration, and dis-

taste for food, which has led to a fatal ter-

mination. It is usually exhibited dissolved
in distilled water, either with or without the
addition of a little simple syrup. In acute
rheumatism, inHammation of the lungs or
pleura, chorea, hydrocephalus, and apoplexy,
it is said to have been given in doses of 2 to

4, or even 6 gr., with advantage, by Laennec,
Rasori, and others ; but these extreme doses
are not always safe, and cannot be commend-
able when smaller ones (i to i gr., repeated
every two hours) appear equally beneficial,

and distress the patient less.^ In doses of

i gr. to f gr. each, combined with calomel,
it is a powerful and excellent alterative in

acute rheumatism and many skin diseases.
Of all our sudorifics it is perhaps the most
valuable, and the one most generally avail-

able. Triturated with 16 to 20 times its

weight of sulphate of potassa, it forms an ex-
cellent substitute for antimonial powder and
James's powder, as a diaphoretic, in doses of
2 to 4 gr.

Whenever much gastric or intestinal irri-

tation is present, tartar emetic should be
avoided, or very cautiously administered, and
then combined with an opiate, or some other
sedative. It should also be given with caution
to children ; as, according to Messrs Goodlad
and Noble, even in small doses it sometimes
acts as a poison on them.

In veterinary medicine it is employed to
promote diaphoresis and expectoration, and to

reduce arterial action, particularly in fevers,

and catarrhal affections, the dose for hoeses
being 20 gr. to 1 dr., or even occasionally

li dr., in gruel, thrice daily; also sometimes
as a diuretic and vermifuge, in doses of 1 to

2 dr., combined with tin-filings, for 2 or 3
successive days, followed by a purge of aloes.

The usual dose for cattle is 20 gr. to 1 dr.

;

SHEEP, 5 or 6 to 20 gr, ; swine (chiefly as
an emetic), 2 to 5 or 6 gr. ; dogs (chiefly as
an emetic), 1 to 3 gr. It is sometimes, though
seldom, used externally, as a counter-irritant,
in chest affections, &c. ; but its employment
thus requires caution.

Fois., Sfc. That from large doses has been
already noticed under antimony (which see).

In poisoning the treatment is the entire disuse
of all antimonials, followed by tonics, a light
nutritious diet, the use of lemon-juice or ripe

• "In consequence of the violent vomiting" (and it

might be added—prostration) " wliich (even) 1 gr. has
sometimes produced, 1 liave found patients positively
refuse to continue the use of the mediciue." i'eveira

•Th. &M. M.;' 4thed., i, 753.

fruit, a little wine, warm baths, and mild re-

storatives generally.

Antimony, Tar'tarised. See Antimony, Tab-
TABATED.
Antimony, Vit'rified. See Antimony, Glass

OF.

ANTI-MIASMATICUM. A disinfecting pow-
der, manufactured first in Berlin in 1866, and
described as "prepared by steam." Quick-
lime slaked with a solution of sulphate of iron

and mixed with turf ashes, also probably con-
taining some carbolic acid. Fluid anti-mias-

maticum is a solution of sulphate of iron in

impure acetic acid. (Hager.)

ANTIPHLOGIS'TIC (-flo-jts'-). Syn. Anti-
phlogis'ticus, L.; Antiphlogistique, Fr.

;

Antiphlooistisch, Ger. In medicine, the
common epithet of remedies, agents, and
treatment (antiphlogis'tics ; antiphlogis-
tica, L.), which lessen inflammatory action,

or allay the excited state of the system which
accompanies it. Of these the principal are

bleeding, purging, a low diet, cooling beverages

(as water and acidulous drinks), and sedatives

generally.

ANTIPSILOTHRON, for preventing loss of

hair (Hegewald, Berlin). A brownish-yellow,

clear, pleasant-smelling liquid, which consists

of a filtered extract of 2'5 grms. of nutgalls,

with 50 grms. strong spirit and 30 grms.

water; perfumed with several ethereal oils.

The liquid is not made turbid by dilution with

water. Sold in square bottles containing

about 80 grms. The directions strongly re-

commend the supplementary use of a Swiss
" vegetable oil," which probably Switzerland

has never seen. (Hager.)

ANTI-EHEUMATIC DROPS (Roll, Amster-

dam). A turbid, dark-brown liquid, which
consists of a solution of spirituous extract of

aconite in a decoction of couch-grass root, and
to which some tincture of opium with saflfron

and oil of valerian have been added.

ANTI-EHEUMATIC SALVE, Mrs HUN-
GERFORD'S (Wedecke, Berlin). Recom-
mended for acute and chronic rheumatism,

gout, and nervous pains. Camphor, 1 grm.

;

carbolic acid, 1 grm. ; simple cerate, 12 grms.

(Schadler.)

ANTISCORBU'TIC (-skor-bii'-). Syn. An-
tiscoebu'ticus, L. ; Antiscoebutique, Fr.;

Antiscoebutisch, Gut widee den schae-

BOCK, Ger. Good against scurvy. In medi-

cine, an epithet of remedies, agents, &c. (AN-

tiscoebu'tics ; antisboebu'tica, L.), used

in scurvy. Lemon-juice, ripe fruit, milk, the

salts of potassa, green vegetables, potatoes,

meal-bread, fresh meat, and raw or lightly

boiled eggs, belong to this class.

ANTISEP'TIC. Syn. Antisep'ticus, L. ; An-
TiSEPTiQUE, Fr. ; Antiseptisch, Faulniss-
"WIDEIG, Ger. An epithet of substances,

agents, &c. (ANTISEp'tics ; antisep'tica,

L.), that impede, arrest, or prevent putrefac-

tion. The principal antiseptics in common use

are culinary salt, saltpetre, spices, sugar, vine-
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gar, carbolic acid, creasote, and alcohol ; to

which may be added intense cold, desiccation,

and the exclusion of air. Among antiseptic

MEDICINES, bark, dilute acids, quinine, wine,

spirits, camphor, charcoal, and yeast, take the

first rank. See Puteefaction, SOLUTIONS

(Antiseptic), &c.

ANTISPASMODIC -spaz-). Syn. Anti-

spas'tic ; Antispasmod'ictts, L. ; Antispas-

MODiQUE, Fr. ; Kbampestillend, Ger. In

medicine, an epithet of substances and agents

(antispasmod'ics ; antispasmod'ica, L.)

which allay spasms and convulsions. It is

frequently incorrectly applied to anodynes

and narcotics, which soothe pain, but do not

repress muscular spasm. Ammonia, assafoetida,

bark, camphor, castor, chalybeates, chloral

hydrate, chloroform, ether, Indian hemp and

cannabine, musk, opium, saffron, and valerian,

with many other similar substances, are re-

garded as antispasmodics.

ANTI-SPASMODIC SYRUP, for hooping-

cough (Dessaga, Strasburg). A pleasant syrup,

leaving a slightly sharp taste, containing a

little carbonate of potash, and faintly coloured

with rosaniline. (Hager.)

ANTISUDIN, a remedy for sweaty feet (Man-

dowski, Annaberg). Powdered alum. (Hager.)

ANTS (ants). See Ant, Foemio Acid,

Gaedenins, Insects, &c.

AORT'A [L., Ger.] Syn. Aoetb, Fr. In
anatomy, the main trunk of the arterial

system, arising immediately from the left

ventricle of the heart, and giving origin to all

the other arteries of the body, except the pul-

monary artery and its ramifications, which
permeate the air-vesicles of the lungs.

AP'ATITE (-tite). In mineralogy, native

tricalcium phosphate (phosphate of lime. It

is found in Devonshire and Cornwall, and
abundantly in Spain, whence it is imported
for use as manure, and recently particularly

for the manufacture of aetieicial guano.
Its powder phosphoresces on burning coals.

It differs from phosphorite in not containing
fluorine.

Apatite (phosphate of lime of similar con-

stitution to bone-earth, Ca3(P04)2) is found
in every fertile soil, and of which it is an
essential ingredient.

APE"IIIENT (a-pere'-e-ent; -per'-,as marked
by Mayne and Smart, though etyra. coi'rect, is

less usual). Syn. Apee'itiye (-tiv) ; Apee'i-
ENS, L.; Apeeitif, Fr.; Abeijheend, oeenend,
Ger. In medicine, opening, laxative, gently
purgative; usually applied as an epithet to

substances and agents (ape'eients; Apeei-
en'tia, Apeeiti'va, L.) which, in moderate
doses, and under ordinary circumstances, gen-
tly, but completely, open the bowels; and in

this respect rank between the simple laxatives
on the one hand, and the stronger purgatives
and cathartics on the other. Among these
may be named as examples—Aloes (when com-
bined with soap or aromatics), Castile soap,

castor oil, compound extract of colocynth (in

small doses), compound rhubarb pill, confection

of senna, cream of tartar, Epsom salts, Glau-

ber's salt, phosphate of soda (tasteless purging
salt), pil. rufi, seidlitz powders, cold-water

compress over the abdomen, &c. Several of

these, in larger doses, become active purga-
tives or cathartics. See Puegatites, also

DeATJGHTS, MiXTUEES, PlIiLS, &c.

A'PIOL (-pe-51e ; or -61). Prep. The soft

alcoholic extract of parsley-seed is either di-

gested or agitated for some time with ether;

after sufficient repose in a cool place, the

ethereal solution is decanted, and the ether

removed by distillation ; the residuum is puri-

fied by solution in rectified spirit, and agita-

tion first with a little litharge, and next with
animal charcoal ; after which the spirit is re-

moved by distillation from the filtered solu-

tion.

Prop., 8(0. A yellow, oily, non-volatile

liquid, having a peculiar smell, and a highly

disagreeable taste ; soluble in alcohol, ether,

and chloroform ; insoluble in water ; and
coloured red by strong sulphuric acid. Sp. gr.

1'078. In small doses it excites the pulse and
nervous system ; and in larger ones it causes

headache, giddiness, vertigo, &c. It is said

to be powerfully febrifuge, and has been
highly extolled by MM. Joret and Homalle as

a substitute for quinine in intermittents.l It

has also been found useful in intermittent

neuralgias and the nocturnal sweats ofphthisis.

Dose, 5 to 15 drops, in capsules.

A'PIS. [L.] The bee. In entomology, a

genus of hymenopterous insects of the family
anfhoph'ila or mellifera, section apia"ri(B.

(Latreille.) The mouth has two jaws, and a
proboscis infolded in a double sheath ; the
wings are four ; the two foremost covering the
hinder ones when at rest. The sexes are

three—prolific females or queens, unprolific

females or workers commonly (termed neutei's),

and males or drones. The females and work-
ing bees have a sting. The honey or hive bee
is distinguished from the other species of this

genus by having the femora of the posterior

pair of legs furnished with a smooth and con-

cave plate on the outer side, and fringed with
hair, forming a basket or pocket for the recep-

tion and conveyance of the pollen of plants

;

and also in being destitute of spines at the
extremity. The Linnsean genus includes

nearly 60 species. See Bee.
Apis Mellif 'ica. [Linn.] The honey bee.

APLANAT'IC. In optics, applied as an
epithet to lenses, of which the figure, as well

as the materials of which they are composed,
are such that, with a given index of refrac-

tion, the amount of aberration, both chroma-
tic and spherical, is insignificant, or the least

that can be possibly obtained. See Abbeea-
TioN, Acheomatism, Lens, &c.

' According to Drs G. 0. Rees and A. S. Taylor, 66 out
ofll6 cases were cured by it in rlieir practice ; but accord-
ing to the Trench Commission, the cures are only 42%,
and iu many of these only temporary.
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APLOTAXIS AURICULATA. Nat. ord.,

CoMPOSiT A plant screwing in the North
Western Himalayas. It was first shown by the

late Dr Hugh Falconer to be the source of

the Cosius Arabicus of the ancients, which
Dr Royle bad previously identified with the

Patchuck or Koot root met with in the Indian

bazaars. Dr Irvine states that formerly,

when opium was not produced iu Rajwarra,

this root was extensively smoked as a stimu-

lant. He adds, that it is said to be a narcotic

when thus used, and that formerly great

quantities went to Cliina for smoking pur-

poses. It is chiefiy used as a perfume, as

for protection of bales of cloth against

insects.

APO-. [Gr.] In composition, from j denot-

ing derivation, separation, opposition, or de-

parture. It is a common prefix in words from
the Greek, and is etymologically the same as

the latin ab-.

APOC'NYINE (-pos'-e-ntn). Syn. Apoct-
NI'na, L. a bitter, crystallisable substance,

found in apo"cynum cannabi'num (Linn.), or

tbe Indian hemp of North America. See

Alkaloid.
APOMORPHINE. Syn. Apomoephia.

C17H17NO2. A remarkable base, obtained from
morphia by Matthiessen and Wright. It is

possessed of powerful emetic properties. Intro-

duce into a strong glass tube, closed at one

end, 1 part of pure morphia, and 20 parts of

pure hydrochloric acid; these should not

occupy more than one fifteenth of the tube.

Seal the open end, and place the glass tube in

another of cast iron, closed w ith a screw,

and heat the whole in an oil-bath at a tem-
perature between 140° and 150° C, during
three hours. After cooling, the morphine has

been converted into apomorphine, which can be
purified as follows :

The tube is opened, and the liquid it con-

tains diluted with water and neutralised by
bicarbonate of soda; then an excess of this

salt being added, the apomorphine is precipi-

tated with any morphia that may remain.

The liquid is decanted, and the precipitate is

exhausted with ether or chloroform, which
dissolves the apomorphine only. To the

ethereal or cbloroformic liquor are afterwards
added a few drops of hydrochloric acid to

satiirate the base. Crystallised apomorphine
then separates spontaneously, and is deposited

on the sides of the vessel. These crystals are

wasted rapidly with cold water, and purified

by crystallisation from boiling water. The
apomorphine can be obtained by precipitating

a concentrated solution of this hydrochlorate
by bicarbonate of soda ; the precipitate is

white, but turns green rapidly in the air. It

should be washed with a little cold water, and
promptly dried io avoid this alteration.

AP'OPLEXY (-pleks-e). Syn. Apoplex'ia,
Apoplex'iS, L. (from ano-TrXrjaaoi),, I astound,
or strike down, Gr.) ; Apoplexie, Fr.

;

ScHLAGFLUSS, Ger. A disease so named on
|

account of the suddenness and violence of its

attacks.

Symp. Sudden suspension or loss of the
powers of sense and motion; the heart con-

tinuing to boat and the lungs to act, but
generally with difficulty. During the fit the
patient usually lies in a state resembling
sleep, or the stupor induced by drunkenness.
In some cases there is paralysis of one side of

the body, and convulsions of the other. In
the sanguineous or sthenic variety, or the one
which is most common, the pulse is hard and
full, the countenance flushed and bloated, and
the breathing stertorous ; in the serous or

asthenic variety, the pulse is feeble, the skin

cold, and the countenance pale. "The pre-

sence of convulsions is indicative of great
danger.'* (Dr Cheyne.) In both cases the

patient is generally found lying on his back,

in a state of complete insensibility, which
defies every efi'ort to arouse him ; the eyelids

almost cover the eyes, which are fixed and
devoid of intelligence, whilst the pupils scarcely

change their dimensions under the varying
influence of light and darkness ; the lips are

usually purple or very dark ; and both the
lips and nostrils have generally a slight trem-
bling movement communicated to them by the

deep and laborious breathing of the patient.

Treat. In this disease, more than perhaps
any other, medical aid should be immediately
sought. In the mean time the patient should

be placed in an easy posture, in a well-ven-

tilated apartment, and in the sanguineous or

sthenic variety, in as erect a position as pos-

sible; but in the asthenic variety, when the face

is pale, with the head and shoulders only mode-
rately elevated. The neckcloth should be re-

moved, and the clothes loosened, and the head
and leek laid bare. Crowding round the

patient should be particularly avoided, and a

free exposure to fresh air secured in every

possible way. When medical aid cannot be
immediately procured, blood should be freely

taken (say 15 to 20 fl. oz., or more) from the

arm, by any person competent to do so ; unless

the face be pale, and the pulse feeble, when
cupping at the back of the neck, or leeches

behind the ears, should be substituted for or-

dinary bleeding. Cold water should be dashed
on the head, the legs placed in pretty warm
water, and blisters or mustard poultices applied

between the shoulders. In the mean time 8
or 10 gr. of calomel may be administered,

and its action subsequently promoted by the

use of saline purgatives and stimulating clys-

ters. When there is a difl[iculty of swallowing,

a couple of drops of croton oil may be applied

to the tongue ; or it may be poured on sugar,

before placing it in the mouth. Indeed, this

mode of relieving the bowels should be adopted
in all extreme cases, as soon as possible.

Emetics should be carefully avoided. Ihe
only exception to this rule is, when the stomach
is distended by a heavy undigested meal ; when
an emetic is hazarded as the less of two evils.
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Nasal stimulants, as smelling salts or aromatic

vinegar, should also be avoided. If the bleed-

ing has not afforded some relief, it may be

repeated in from 3 to 5 hours. When these

means prove successful, the remainder of the

treatment may consist in the administration

of mild purgatives and diaphoretics, and the

avoidance of stimulating food or drinks, and
of other like exciting agents.

PreV; 8fc. The premonitory symptoms of

apoplexy are giddiness, pain and swimming in

the head, loss of memory, faltering in speech or

using one word for another, diminished sen-

sibility either of body or mind, or both, drow-
siness, noises in the ears, specks floating before

the eyes, nightmare, frigiitful dreams, laborious

respiration, heavy yet unrefreshing sleep, an in-

clination to sigh without any moral cause,

cramp in the legs at night when there is no
irritation of the bowels to account for them, &c.

&c. When any of these symptoms occur (es-

pecially in "free livers") aperient medicines

and a light diet should be at once had recourse

to, and wine, beer, and spirits avoided as the

most dangerous poisons. If the symptoms
increase or continue, active purgation, a still

lower diet, and even bleeding may be had
recourse to. Pure air, early rising, regular

habits, gentle muscular exercise, and loose, easy

clothing, are powerful preventives of apoplexy.

By attending to the admonitions of nature,

and adopting the simple means which are

within the reach of all, it is indisputable that

many fatal cases of apoplexy might have been
avoided, and a still larger number lessened in

severity.

Robust, plethoric persons, with short thick

necks, are universally accounted the most
liable to apoplexy. In them the fit generally

comes on without warning; and when once
attacked with this malady they are especially

liable to its recurrence. But it must be re-

collected that the possessor of no particular

constitution or temperaments, to whatever
class it may belong, enjoys immunity from the
attacks of apoplexj-—a disease more fatal

among Englishmen than the natives of other
countries.

Obs. A loss of consciousness exists alike in

apoplexy, epilepsy, narcotism from opium and
opiates, complete intoxication, and common
fainting. These may be distinguished by
observing that—in epilepsy there are almost
always convulsions, and more or less rigidity

of the limbs, with (generally) foaming at the
mouth and gnashing or grinding of the teeth,

and frequently, the utterance of noises often

not unlike the barking of a dog; whilst

stertor and laborious breathing, as a rule, are

absent :—in the stupor produced by opium,
MOEPHIA, &c., the face is pale, calm, and per-
spiring, and the respiration is tranquil and
without stertor; whilst the patient can, in

almost all cases, be temporarily aroused to
consciousness and kept awake by being made
to walk between two attendants • the odour of

opium or laudanum is also frequently per-

ceptible in the breath or ejected matter:—^in

the insensibility of intoxication the pulse is

usually feeble, and the patient may be tem-
porarily roused by violent shouting in the ear,

or by the application of nasal stimulants,,

particularly the common smelling-bottle (if

strong) ; and the bi'eath, and ejected matter

(if any), smells of liquor :—in ordinary

FAiNTiNa the face and lips are pale, the

breathing quiet, the pulse scarcely perceptible,

the limbs mobile, and the fit lasts only a few
minutes.

Treatment for Horses. Give in the first

place a strong stimulant internally, and apply

mustard embrocations to the belly and spine.

Bleed, should the pulse be small and indistinct.

—In the parturient a]poplexy of cows. Bleed in

the very earliest stage ; give salts and croton

;

diluents ; no solid food ; let the body and legs

be rubbed and clothed ; use catheter ; apply

ice and refrigerants to head and neck; give

frequent clysters of linseed gruel ; remove milk

every hour, and apply rubefacients to the spine.

APOSEP'EDIIT (-din). A substance found
in putrid cheese, and supposed to be a pro-

duct of the fermentation of caseine. Mulder
and others have shown that it is merely im-

pure leucine.

AP'OSTEMEf (-teme or- tem). Syn. Ap'-

osTEMf ; AposTE'MAf, L. An absccss or col-

lection of purulent matter in any part of the

body.

APPARA'TUS. [L., Eng. ; class, pi., appa-

ra'tus ; Eng. pi., appara'tuses—Webster.] Syn,

AppabeiI), Fr. ; Apparat, Geeathschaft,
Ger. In technical language, the instruments,

utensils, and mechanical arrangements, em-
ployed in any operation, experiment, or ob-

servation, or in any art or trade.

Apparatus. In anatomy and physiology, a

catenation of organs all ministering to one

general purpose or function ; as the digestive

apparatus, respiratory a., &c.

APP'ETITE. 5>M. Appeti'ttts, L. ; Apetit,

Pr. ; Apetit, Begieede, Esslust, Ger. The
natiu'al desire of gratification, whether cor-

poreal or mental. In physiology, the instinc-

tive inclination to perform certain natural

functions, as those of digestion and generation

;

but appr., the natural desire for food. In

psychology smA philosophy, the appetites (pi.)

are affections of the mind directed to general

objects, as fame, glory, or riches ; these when
subsequently turned to particular objects, con-

stitute the PASSIONS, as envy, gratitude, re-

venge, or love. In its common and unqualified

sense, the word appetite is confined to the

desire for food; and in that sense chiefly con-

cerns us here.

The sensations of hunger and thirst are

seated in the stomach, and their recurrence at

proper intervals is a necessary consequence of

vital action, and is essential to the existence

of the body in a state of vigour and health.

Any alteration from their normal condition
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indicates diseased nction of the stomach, or of

the nervous system or circulation ; or it may
result from vicious liabits. A healthy appetite

for food is usually a most certain indication

that nature requires a supply ; but in the in-

dulgence of this appetite certain regulations

should be observed, and a boundary should be

put to mere animal gratification. By slowly

eating and thorouglily masticating the food,

the stomach becomes gradually and equally

distended, and the individual feels himself

satisfied only after he has taken a quantity

sufficient for the nourishment of his body

;

hut, on the contrary, if the food be swallowed
rapidly, and without proper mastication, it

presses heavily and roughly against the sides

of the stomach, and induces a sensation of

fulness before a sufficient meal has been made.
The consequences are, that hunger soon re-

turns, and the party must either have recourse

to food between the usual time of meals, or

suffer the consequences of imperfect nutrition.

Exercise and labour, within certain limits,

promote the healthy functions of the stomach
and bowels, througii the action of the muscles
of the abdomen increasing the peristaltic mo-
tion of these viscera. An inordinate appetite

in persons leading a sedentary life is generally

indicative of the food passing off imperfectly

digested, or of the coats of the stomach being

relaxed, or even diseased. More food is required

in winter than in summer, in consequence of

the greater radiation of the heat of the body

;

and hence the increased appetite which is usu-

ally an accompaniment of that season. In
persons who lead a more sedentary life in

winter than in summer, either no change of

this kind occurs, or the reverse is the case

;

the want of exercise producing a diminution

of appetite corresponding to the increase of

it that would otherwise result from the sea-

sonal change of atmospheric temperature, or

even greater. Deviations of the appetite

from the healthy standard, or the normal
condition, constitutes defectite or diseased
APPETITE.

Deficiency or loss of appetite (an'oeexy) ;

ANOEEx'iA, L.) generally arises from disor-

dered stomach ; but is also frequently sympto-
matic of other afiections, particularly dys-

pepsia, biliousness, feverishness, and organic

diseases of the lungs, stomach, and primaB vise.

It is a common consequence of sedentary life,

and of extreme mental anxiety, excitement, or

exhaustion. The treatment will necessarily

vary with the cause. In simple spontaneous
cases the appetite may generally be improved
by outdoor exercise, and the occasional use of
mild aperients, especially salines and aloetics.

When the affection arises from the stomach
being loaded with bile and crudities, an emetic
in the evening, followed by a stomachic pur-

gative the next morning, with an occasional

aperient afterwards, will seldom fail to effect

a cure. With heavy drinkers a gradual re-

duction of the quantity of the strong liquors

VOL. I.

usually consumed is generally followed by a
restoration of the appetite and digestive

powers. The change thus gradually effected

iu the course of 8 or 10 days is often almost
magical. The excessive use of liquors

—

especially of spirits, wine, or beer, or even of
warm weak ones, as tea, coffee, soup, &c.

—

is always prejudicial. Hence drunkards are
particularly subject to defective appetite ; and
teetotallers and water-drinkers to a heartiness
often almost approaching voracity. See Bilb,
Dyspepsia, &c.
Depraved appetite (pi'cA, L.), or a desire for

unnatural food, as chalk, cinders, dirt, soap,

tallow, &c.,when an idiopathic affection or when
depending on vicious tastes or habits (as is

often the case in childhood), it may be treated
by admixing very small doses of tartar emetic
or ipecacuanha with the objectionable food or

articles. When symptomatic of pregnancy, a
plentiful and nutritious diet, including the
red meats, with a little good malt liquor or

wine, may be adopted with advantage. When
symptomatic of chlorosis, to this diet may be
added the use of chalybeate tonics, and sea or

tepid bathing ; when of dyspepsia, a light diet,

bitter tonics, free exercise, fresh air, and cold

bathing, will generally effect a cure.

Insatiable appetite (canine appetite, vo-
EACITY ; btjlim'ia, L.) is generally symp-
tomatic of pregnancy, or worms, or diseases of

the stomach or the viscera immediately con-

nected with it ; but sometimes exists as a
separate disease, and is even said to be occa-

sionally hereditary. When it occurs in child-

hood, worms may be suspected, and vermifuges
administered. In adults, a common cause is

imperfect digestion, arising from stomach com-
plaints or gluttony, when the languor and
gnawing pains of disease are mistaken for

hunger. In this case the diet should he regu-

lated and the bowels kept gently relaxed with
mild aperients, and tonics (as bark and steel),

or bitters (as orange-peel and gentian), may
be administered. When pregnancy or vicious

habits are the cause, the treatment indicated

under depraved appetite may be adopted.

When the affection is occasioned by acidity in

the stomach, an emetic, followed by the mode-
rate use of absorhents or antacids, will gene-

rally effect a cure. In those cases depending
on a highly increased power of the stomach in

effecting rapid and complete digestion, its

contractile force and morbid activity may be
often allayed hy the copious use of salad oil,

fat meat, &c., by the cautious use of opiates, or

by the use, or freer use, of tobacco (either

smoked or chewed, or both). A cathartic

daily, with a dose of hlue-pill, or mercurial

powder, every second or third day, is also

often advantageous. 25 or 30 drops of solution

of potassa, in broth, twice or thrice daily, has

also been recommended. See Bile, Dyspepsia,
Worms, &c.

APP'LE (ap'l). Syn. Ma'lum, Po'mum, L.j

PoMME, Fr.; Apfel, (ier. ; Apple, Dut.

;

12
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ApIiE, Swed. This well-known fruit is the

product of the cultivated varieties of pyrus
mains (Linn.),or the crah-apple of our hedges;

a tree of the nat. ord. Eosacese. The date of

its amelioration from the wild state is probably

very remote, as several kinds are noticed by
Pliny in a manner that would lead to the

inference of a high antiquity. Pippins, or
* seedling improved apples,' are said to have
been introduced into this country from the

South of Europe towards the end of the 16th

century. Don enumerated 1400 varieties of

the cultivated apple ; there are now probably

above 1650. Rennet apples (POMA eenettia)
are those ordered in the P. Cod. to be used in

pharmacy. In hotany and composition, the

term apple (pomtjm) is used to designate any
large, round, flesby fruit, consisting of a ' peri-

carp,' enclosing a tough ' capsule ' containing

several seeds ; as love-apple, pine-apple, &c.

The wood of the apple-tree is much used in

turnery ; that of the crab-tree is generally

preferred by mill-wrights for the teeth of

mortise-wheels.

The expressed juice of 1 cwt. of ripe apples,

after the free acid has been saturated with
chalk, yields from 11 to 13 lbs. of a very sweet,

but uncrystallisable sugar.

Apples have been analysed by Fresenius,

and were found to have the following com-
position :

—

Soluble Matter—
Sugar . . . . . 7'58

Free acid (reduced to equi-

valent in malic acid) . . 1"04

Albuminous substance . . 022
Pectous substances, &c. . . 2'72

Ash 0-44

Insoluble Mattee—
Seeds 0-38

Skins . . . . . 1"44

Pectose 1"14

[Ash from insoluble matter in-

cluded in weights given] . [0*13]

Water 85-04

100-00

Love'-appleJ. The tomato.

Mad'-appleJ. The larger Mecca or Bus-
sorah gall. They are also called Dead-SEA
APPLES, A. OF Sodom, &c. See Galls.

Acid of Apples. Malic acid.

A'PRICOT. Syn. A'PEicoCKf; Abmeni'ACUM
ma'lum, Pe^co'tium, L.; Abeicot, Fr.| Apei-
KOSE, Ger. The fruit of armeniaca vulgaris

(Lamb.; prunus armeniaca, Linn.), a rosaceous

tree indigenous in Armenia, Cachmere, &c.,

and now cultivated in every temperate region

of the world. Under the name of prcecox it

was known in Italy in the time of Dioscorides

;

but it was not introduced into England until

the reign of Henry VIII (a.d. 1540). Its

cultivation has since been zealously attended
to by our gardeners, and it is now one of the
choicest and most esteemed of our wall-fruits,

and is particularly valued for desserts. It is

reputed to be nutritious, easy of digestion,

laxative, and stomachic. The seeds are bitter

and saponaceous.

Apricots are principally eaten as gathered

;

but are also dried, candied, and made into jam.
In confectionery, the Brussels and Breda va-
rieties are preferred to the larger and sweeter
kinds. See Feuit, Peeseetes, &c. ,

Apricots, Brian9on'. The fruit of arme-
niaca irigantiaca (Pers.). Acidulous; seeds

or kernels, by expression, yield huile de
MAEMOTB.

A'Q,IIA (-kwa). [L.] Water.

—

Aqua bes-
tilla'ta or A. distilla'ta, is distilled water

;

A. flutia'lis or A. EX plu'mine (-in-e), river-

water ; A. PONTA'na, spring-water ; A. MAEl'-
NA or A. ma"eis, sea-water ; A. mineea'lis,
mineral water; A. nita'lis or D. ex ni've,

snow-water ; A. plutia'lis, A. plu"via, or a.

im'beium, rain-water, soft water ; A. putea'-
na or A. EX pu'teo, well, pump, or hard
water.

Aqua. In chemistry and pharmacy, this

word was formerly applied to numerous prepa-
rations and articles now included under other
heads. See Eau, Espeits, Haie-dyes, Li-
QuoES, Solutions, Watees, &c.

Aquafor'tis. [L.] Literally, ' strong water ;'

the name given by the alchemists to the acid

obtained by distilling a mixtvire of nitre and
sulphate of iron. The word is still commonly
employed by mechanics and artists to designate

the impure fuming nitric acid of commerce,
and is thus also retained in trade. By these
parties concentrated nitric acid is called
' spirit of nitre.' ' Double aquafortis' merely
differs from the other in strength. See Niteic
ACID.

Aqua Amarella. A compound for hair-

dyeing; is prepared with sugar of lead, com-
mon salt, and water.

Aqua Grse'ca, A. Orientalis. See Haie-
dyes.
Aqua Mari'na. [L.] The berylf

.

Aqua Mirab'ilist. [L.] Literally, ' wonder-
ful water;' a cordial and carminative spirit

distilled from aromatics, and formerly reputed
to possess many virtues.

Aqua Ke'gia. [L.] Nitrohydrochloric acid,

originally so called, by the alchemists, from its

power of dissolving gold.

Aqua Toffa'nia. [L.] See Acquetta.
Aqua Vi'tsef. [L.] Literally, 'water of

life ;' a name familiarly applied to the leading

native distilled spirit. Thus, it is whiskey in

Scotland, usquebaugh in Ireland, geneva in

Holland, and eau de vie or brandy in France.

When the term is employed in England,
French brandy is understood to be referred to.

See Alcohol, &c.

Aqua Vitse Aromatico-Amara. (F. Bolle,

formerly J. B. Claude, Berlin). Galau-

gal ginger, aa, 2 parts ; orange berries, Euro-

pean centaury, gentian, cinnamon, angelica,

aa, 1 part ; alcohol, 30 parts ; water, 26 parts.

Digest and filter. (Hager.)
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AQUAEIUM. A tank or vessel made of

glass, containing either salt or fresh water,

and in which either marine or fresh-water

plants and animals are kept in a living state.

In principle, the aquarium depends upon the

interdependence of animal and vegetable life.

The carbonic acid evolved by the animals is

decomposed under the influence of solar light

by the plants, and the oxygen necessary for

the maintenance of the life of the animals is

thus eliminated, whilst the carbonic acid

essential to the existence of the plants is sup-

plied by the animals. The aquarium, there-

fore, must be stocked both with plants and
animals, and for the welfare of both, some-
thing like a proper proportion should exist

between them. But even under these condi-

tions the water should be frequently aerated,

whether the aquarium contains fresh or salt-

water. This may be done by simply blowing
through a glass tube which reaches to near

the bottom, or, still better, in the following

manner:— Take a glass syringe which can be

easily worked. Having filled it with water,

hold it with the nozzle about two inches from
the surface of the water in the aquarium, into

which the contents are to be discharged

quickly and with a sort of jerk. By this

means a multitude of small hubbies are forced

down into the fluid. This operation should

he several times repeated. A simpler method
is to take out a portion of the water from
the aquarium and to pour it back again

from a height. When, as not infrequently

happens, the aquarium is provided with
a fountain, this of course ensures a con-

tinual change of water; but even where this

is the case the joint presence both of plants

and animals is advantageous to the health of

both. When sea-water cannot be procured

for the marine aquarium a substitute for it

may be made as follows :—Mix with 970,000
grains of rain-water 27,000 grains of chlo-

ride of sodium, 3600 of chloride of magne-
sium, 750 of chloride of potassium, 29 of

bromide of magnesium, 2300 of sulphate of

magnesia, 1400 of sulphate of lime, 35 of

carbonate of lime, and 5 of iodide of sodium.

These all being finely powdered and mixed
first, are to be stirred into the water, from
which a stream of air may be caused to pass

from the bottom until the whole is dissolved.

On no account is the water to be boiled, or

even to be heated. Into this water, when
clear, the rocks and seaweed may be intro-

duced. As soon as the latter are in a flou-

rishing state the animals may follow. Care
must be taken not to have too many of these,

and to remove immediately any dead ones.

The loss that takes place from evaporation is

to be made up by adding clear rain-water.

The presence of a number of molluscous ani-

mals, such as the common periwinkle, is ne-
cessary for the consumption of the vegetable
matter continually given off by the growing
plants, and of the multitudinous spores, par-

ticularly of the confervsB, which would other-
wise soon fill the water, rendering it greenish
or brownish, and turbid. In a fresh-water
aquarium the bottom should be covered
with a layer of fine sand and shingle, and in

this the weeds should be planted. The best
for this purpose are valesneria spiralis, ana-
charis, and cTiara vulgaris. A few water-
snails should also be put in; the best are

flanorhis, paludina, and amphibia glutinosa.

One plant and two or three snails should be
used for each gallon of water put into the
aquarium.
AQUATINT'A. [L., Fr.] Syn. A'qtjatint,

Eng. ; AcQuatinta, It. A species of etching
on copper, producing an effect resembling a
drawing in Indian ink.

A'QUEOUS (-kwe-). -S^/w. Aqttose'*; A'QUETrs,

Aquo'sus, L. ; Aqxjeux, Fr. ; Wasseeig,
Wasseehaltiq-, Ger. Watei-y; made with,

containing, or resembling water. In chemistry

and pharmacy, applied to solutions, extracts,

&c., prepared with water.

AR'ABESQUE (-besk). [Fr.] In the Ara-
bian manner; more particularly applied to a
species of capricious, fantastic, and imagi-
native ornamentation, consisting of foliage,

stalks, plants, &e., to the entire exclusion of

the figures of animals. The designs of this

class, now so much employed in cloth and
leather binding, are produced by the pressure

of hot plates or rollers having the pattern

engraved on them. See Moresque.
AR'ABIN (-bin). Cjg Hgo 0„. [Eng., Fr.]

Syn. Soluble gum; Arabi'na, L. The
pure soluble principle of gum acacia.

Prep. Dissolve white gum arable in pure
water, filter the solution, and add alcohol as

long as it produces curdiness ; collect the pre-

cipitate, and dry it by a gentle heat.

Prop., S(e. Very soluble in water; basic

acetate of lead, alcohol, and ether, precipitate

it from its solutions. It is isomeric with crys-

tallised cane sugar. It possesses no practical

superiority over the best gum arable, except

its paler colour.

AR'ABLE (abl). Syn. Aeab'ilis, L. ; Aea-
BiLE, Laboueable, Fr. ; Pflijgbae, Ger.

In agriculture, fit for or under tillage or ara-

tion ;
ploughed.

Arable Land. In agriculture, land which is

chiefly or wholly cultivated by the plough, as

distinguished from grass-land, wood-land,

common pasture, and waste. See Land, Soils,

ARACHIS HYPOG.ZEA. Syn. Geound Nut
Plant. Hah. Cultivated throughout the tropics

of the Old and New World. Officinal part. The

oil of the seeds (Oleum Arachis, Ground Nut
Oil). Obtained by expression. Limpid, clear,

light yellow, almost inodorous, or with a

faint smell and bland taste. Sp. gr. 0-916.

—

Prop, and Uses. This oil affords a cheap and

excellent substitute for olive oil for pharma-

ceutical and other purposes.

The following notice, by the Editor of this
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work, appeared in 'The Veterinarian' for

October, 1876 :—
" Having in the course of my analytical

practice had occasion to examine some samples

of Marseilles earth-nut cake, I take the

opportunity of communicating the results

obtained, in the hope of furnishing interesting

information respecting a material which is

chiefly employed in the sophistication of the

more expensive feeding cakes, but which I

think might in some instances be with advan-

tage substituted for them.
" Arachis seeds constitute one of the varieties

of food termed pulse, and the oil which exists

in them to the extent of from 40 to 50 per

cent., is rapidly being introduced in the making
of soap in this and other countries. It is an
article also of the Indian Pharmacopoeia.

Table showing the Centesimal Composition of Decorticated and Undecorticated 'Earth-nut CaJce

and Linseed CaJce.

Decorticated
Earth-nut Cake.

Moisture 9*58

Fat and heat producers [ gj' ^^^ digestible fibre, &c. .' 27-63

Flesh-formers (albumenoids) 4,2'81i

Indigestible fibre 7*87

Ash 4-71

" By pressure the seeds yield all but about 7
per cent, of their oil, and the material which
remains after the expression of the greater
part of the oil is sent into commerce as earth-

nut or ground-nut cake.
" Sometimes the husks of the seeds are first

removed and only the kernels subjected to

pressure for the sake of the oil ; the cake so

produced is called ' decorticated earth-nut
cake ;' at other timest he entire seeds are sub-
jected to this treatment, and then the result-

ing cake is known as ' undecorticated earth-

nut cake.'

" The following table shows the composition
in 100 parts of both descriptions of cake, as

well as that of linseed cake of first-rate

quality ; the last analysis being added for the
sake of comparison :

—

Undecorticated Linseed
. Earth-nut Cake Cake.

9-28 11-72
6-99 12-00

23-66 25-29
32-812 32-64
23-80 11-79
3-45 6-47

100-00 100-00 100-00

" From the foregoing analyses It will be seen

that both descriptions of earth-nut are exceed-

ingly rich in flesh-formers, and that they con-

tain a moderately large amount of oil. They
also possess a sweet agreeable flavour, and are,

I believe, very digestible. As these may, I

am informed, be bought at from £6 to £8 per

ton, it is evident that farmers would do well

to give earth-nut cakes a trial in the feeding

of their stock.
" Pure linseed cake does not contain starch,

but in its stead mucilage. The feeding quali-

ties of starch and mucilage are, however, very

similar."

ARAROBA. Syn. Aeaeoba powder. Bahia
POWDEB. GoA POWDEE. The pith or medulla
of the stem and branches of a leguminous
tree (a species of Centroloiium) growing in

Brazil. It is in extensive use amongst the

natives of India, who employ it in affections

of the skin. It has been applied with success

in shingles and ring-worm, in the form of

ointment made as follows :

—

Araroba in powder .... 20 grains.

Acetic acid 10 drops.

Benzoated lard 1 ounce.

Dr Attfield found the powder to contain from
80 to 84 per cent, of chrysophanic acid, to

which substance its remedial powers are

doubtless due. It is now the chief source of

this acid.

ARA'TION*. In agriculture, ploughing

;

culture by ploughing; tillage. Lands in a
state of aration' are those under tillage.

AE'BOR. [L.] A tree. The seventh family

of vegetables in Linnseus's system. In
anatomy and chemistry, a term formerly ap-

plied to membranes and substances having
some real or fancied resemblance to a tree or
vegetation. An ar'boret is a little tree ; an
arborjst, or ar'boratorf, is one who studies or

cultivates trees.

AEBUTIN. Ci2 H,6 O7. A substance ob-
tained by Kawalier from the leaves of the
red bearberry Arctostophylos uva ursi, and by
ZwENGEE and Himmelmann from the leaves

of a species of winter-green, Pyrola TJmbel-

lata. It is prepared by precipitating the
aqueous decoction of the leaves of either of
these plants, with basic acetate of lead, filter-

ing, removing the excess of lead with sul-

phuretted hydrogen, and either treating the

filtrate with animal charcoal and leaving it to

crystallise or evaporating and digesting the
residue with a mixture of eight parts of ether

and one part of alcohol, which dissolves out
the arbutin, and deposits it on evaporation in

the crystalline state.

AECA'NUM [L.] Syn. Aecane, Fr. ; Ge-
HEIMNIS, Ger. A secret. In alchemy, a term
applied to various preparations without any
precise meaning. " Arcanum is a thing secret,

incorporeal, and immortal, which can only be
known to man by experience; for it is the
virtue of each thing, which operates a thousand
times more than the thing itself." (Ruland.)

In ancient medicine and pharmacy, a nostrum.
The word is still occasionally used in the plural

1 Containing 6'85 of nitrogen.
* Containing 525 of nitrogen.
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(aeoa'na, secrets, mysteries), in the titles of

books ; as, ' Arcana of Chemistry,' a book pro-

fessing to contain a full exposition of the

mysteries of that art.

Among the old chemists, AECANTTM AI'bttm

was ' pulvis Viennensis ulbus virgineus' (see

Powders) ; a. bbc'chicum, a sweetened aque-

ous solution of liver of sulphur; A. COEAL-
ii'num, red oxide of mercury that had been
digested in a solution of potash, washed with

water, and then had spirit of wine burnt on it

(once a favourite mercurial and escharotic)

;

A. duplica'tum, sulphate of potash; A. D.

cathol'icum, roots of colchicum and plantain

(worn as an amulet against fevers and pesti-

lential diseases) ; A. iudeman'ni, oxide of zinc

;

A. tae'taei, acetate of potassa; A. ti't^, elixir

vitse ; &c.

ARCHE'US (-ke'-iis; ar'*—Mayne). [L.]

Sj/n. AecHjE'us, L. a term invented by Pa-

racelsus, and employed by the alchemists and
older physicians, to imply the occult cause of

phenomena, as well as the sub-causes or agents

by which the effects were accomplished. Van
Helmont and Stahl ascribe certain vital func-

tions to the influence and superintendence of

a ' spiritus archseus' or intelligent vital prin-

ciple. According to others, the powers of
* Archseus' were indefinitely extended. He or

it was an ocult power of nature, the artificer

of all things, physician-general to the universe,

&c. &c.,to the utmost bounds of absurdity and
confusion.

From this word comes the adj. Aeche'al or

Aech-S;'al, hidden, operative.

ARCHIL (artsh'-il). Si/n. Aech'el*, Oe'-

CHiL; Aechil'la, Oechil'la (ch as k), L.

;

Oeseillb, Fr., Ger. ; Oeicello, It. A violet-

red, purple or blue colouring matter or dye-

stuftj obtained from several species of lich-

ens, but of the finest quality from roccella

tinctoria (DC), and next from r. fuciformis

The archil of commerce is met with as a

liquid paste, or as a thin liquid dye or stain of

more or less intensity. The ordinary archil or

orchil of the shops (oechii-hquoe) is under
the last form ; and is known as either bltje

OE BED AECHIL—distinctions which arise as

follows :

—

Prep. 1. Bltje aechil :—The bruised or

coarsely ground lichen is steeped for some time
in a mixture of stale urine, or bone-spirit, and
lime or milk of lime, or in any similar ammo-
niacal solution, contained in covered wooden
vessels in the cold ; the process being repeated
until all the colour is extracted.

2. Red or ceimson aechil :—The materials
are the same as for the last variety, but rather
less milk of lime is used, and the ' steep' is

generally made in earthen jars placed in a
room heated by steam, technically called a
stove. The two kinds merely differ in the
degree of their red or violet tint—the ad-

aition of a small quantity of lime or alkali

to the one, or of an acid to the other, im-

mediately bringing them both to the same
shade of colour.

Prop. Archil has a disagreeable putrid am-
moniacal odour. Its colouring matter is so-

luble in water, alcohol, urine, ammoniacal and
alkaline lyes, and weak acid liquors ; alkalies

turn it blue, acids red ; alum gives with it a
brownish-red precipitate, and solution of tin a
red one ; the alcoholic solution gradually loses

its colour when excluded from the air. Its

colouring matter consists chiefly of orcein.

Pur. Archil is frequently adulterated with
extract of logwood, or of Lima or Sapan-wood.
It may be tested as follows :—1. A solution of
50 or 60 drops of pure archil in about 3 fl. oz.

of water slightly acidulated with acetic acid,

almost entirely loses its colour, or presents
only a yellowish tinge, when heated to ebul-

lition in a flask along with 50 drops of a fresh

solution of protochloride of tin made with 1
part of the salt to 2 parts of water:—2. A
drop of fluid extract of logwood treated in the

same way, gives a distinct violet tint, which
resists several hours' boiling ; but when only 3
or 4 per cent, of logwood is present, the boiled

liquid has a permanent grey tint :—3. If the
boiled liquid retains its red hue, extract of

Sapan-wood is present :—4. The boiled liquor,

when the archil is pure, re-acquires its colour

by exposure to the air, and the addition of an
alkali, particularly ammonia ; whilst the colour

produced by logwood is destroyed only by an
alkaline solution of tin, and is restored by
acids.

Uses, 8^c. It is employed to tinge the spirit

used to fill the tubes of thermometers, and to

stain paper, wood, &c. The aqueous solution

stains maeble, in the cold, of a beautiful violet

colour, of considerable permanence when not

exposed to a vivid light. " Marble thus tinged
preserves its colour unchanged at the end of

two years." (Dufay.) Its principal use is,

however, in dyeing. By proper management
it may be made to produce every shade of pink
and crimson to blue and purple. Unfortunately,

although the hues it imparts to silk and wool
possess an exquisite bloom or lustre, they are

far from permanent, and unless well managed,
soon decay. It is hence generally employed
in combination with other dye-stuffs, or as a

finishing bath to impart a bloom to silk or

woollens already dyed of permanent colours.

In using it as a dye it is added to hot water

in the required quantity, and the bath being

raised to nearly the boiling-point, the mate-

rials are put in and passed through it, until

the desired shade is produced. A mordant of

alum and tartar is sometimes used, but does

not add to the permanence of the colour.

Solution of tin added to the bath increases

the durability, but turns the colour more on
the scarlet. (Hellot.) Milk of lime or salt

of tartar is added to darken it ; acids or solu-

tion of tin to redden it. A beautiful crimson-

red is obtained by first passing the stuff

through a mordant of tin and tartar, and
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then through a bath o£ archil mixed with a

very little solution of tin. By the proper

management of this dye, lilacs, violets, mallows,

rosemary flower, soupes au vin, agates, and
many other shades may be produced on silk

or cloth, either alone or in conjunction with

other dyes to modify it. i Ih. of solid archil,

or its equivalent in a liquid form, will dye 1

to 2 lb. of cloth. Heeb-aechil, it is asserted,

will bear boiling, and gives a more durable

tint than the other lichens, especially with
solution of tin. (Hellot.) Recently Mr
Lightfoot has patented a process for dyeing
with archil with the aid of oil, after the

manner followed for producing Turkey-red on
cottons.

Archil, racti"tioiis :—1. From a mixture of

onions (in a state of incipient putrefaction)

with about 1-lOth to l-12th their weight of

carbonate of potash and some ammonia, fer-

mented together; and adding, after some days,

1-Vth to l-8th of the weight of the potash
used in a salt of lead. The details of the

process essential to success are, however, now
unknown, the secret having died with a relative

of the writer of this article.

2. Extract of logwood dissolved in juice of

elderberries and putrid urine, with the addi-

tion of a little pearlash for the bltte, and a
very little oxalic acid or oil of vitriol for the
BED variety. Used to stain wood.

Arch'il, Herb. Roccella tinctoria. See
Aechil {above). Lichens, and Mosses.
ARE (ar; are—Eng.). [Fr.] See Measuees.
AEE'CA. [L.] In botany a genus of East

Indian trees, of the nat. ord. Palmse (DC),
Areca Cate'chu. [L. ; Linn.] Syn. Aee'ca,

A. In'dica, a. Faufel, Bb'tel-nut teee.
Sab. East Indies. Fruit (betel-nut), astrin-

gent and narcotic j husk of fruit (penancj or

I'INANG), sialagogue and stomachic ; both are
used as masticatories ; wood and nut yield an
inferior or bastard sort of catechu ; charcoal

of the nut highly esteemed as tooth-powder

;

also given in tape-worm in doses of i oz. and
2 oz. ; said to be more efiicacious in coarse

than in fine powder.

—

Doses for Animals.
HOESE, 4 to 6 drachms ; cattle, 4 to 8
drachms ; DOG, 30 grains to 2 drachms.

Areca Globulifera. [L.] Properties similar

to the last.

Areca Olera'cea. [L. j Willd.] Cabbage-
palm.

AEENA'CEOUS (ar-e-). Syn. Aeena'ceus,
L. ; Aeenace, Sablohneux, Fr. ; Sandig,
Sandaetig, Ger. In agriculture, mineralogy,

&c., sandy ; resembling sand ; friable.

ARENA"IlIOUS (-nare'-). Syn. Aeena"eius,
L. ; Aeenaiee, Fr. Sandy, arenaceous. In
agriculture and botany applied to soils (aee-
NAEI0X7S soils) iu which sand is the prevailing

and characteristic ingredient; also to plants

that grow in sandy or arid soils.

AEENA'TION. Syn. Sabtjeea'tion ; Aee-
na'tio, L. ; Aeenation, Fr. ; Sandbad, Ger.

In medicine sandbathing ; a practice formerly
prevalent, in dropsy, of applying hot sand,

either by immersion or otherwise, to the feet,

legs, or even the whole body.

ARENOSE' (ar-e-nose')- Syn. Ae'enous*;
Aeeno'sus, L. ; Aeeneux, Fr. Sandy ; are-

naceous (which see).

AREOM'ETEE (a-re- or ar-re- ; are-e—
Smart). Syn. AEEOM'ETErM, L. ; AeeO-
METEE, Fr. Literally, a ' measure of lightness

'

or ' rarity,' originally applied to any instru-

ment for determining the specific gravity of

alcoholic and ethereal liquids ; but since ap-

plied, like the word 'hydrometer,' to instru-

ments adjusted to the densities of all liquids.

In this country the term is principally confined

to the areometres of Baume, on account of

their general use by Continental chemists.

The relations and equivalents of Baume's
scales, as now adopted in France, are shown
in the first two of the following Tables

:

—

T.—Corresjponding degrees ofBAUME's Aeeometees and real specific geavities:-

1. Areometerfor liquids lighter than watee, or Pese-esprit.^

Degrees Specific Degrees Specific Degrees Specific Degrees Specific Degrees Specific
Baum6. Gravity. Baiinid. Gravity. Baumg. Gravity. Baum6. Gravity. Baum6. Gravity.

10 1-0000 21 0-9300 32 0-8690 42 0-8202 52 0-7766
11 0-9932 22 0-9241 33 0-8639 43 0-8156 53 0-7725
12 0-9865 23 0-9183 34 0-8588 44 0-8111 54 0-7684
13 0-9799 24 0-9125 35 0-8538 45 0-8066 55 0-7643
14 0-9733 25 0-9068 36 0-8488 46 0-8022 56 0-7604
15 0-9669 26 0-9012 37 0-8439 47 0-7978 57 0-7556
16 0-9605 27 0-8957 38 0-8391 48 0-7935 58 0-7526
17 09542 28 0-8902 39 0-8343 49 0-7892 59 0-7487
18 0-9480 29 0-8848 40 0-8295 50 0-7849 60 0-7449
19 0-9420 30 0-8795 41 0-8249 51 0-7807 61 0-7411
20 0-9359 31 0-8742

1 These instruments were originally adjusted at the temperature of 12-J° Cent., or 54^° Fahr. Those now made in
France are adjusted at 15° C, or 59° F.; and tliose made in England, at either 59° or (more usually) 60° i'ahr. I'lie
itandard temperature of the instrument must be known for its correct application.
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2. Areometerfor liquids heatieb than wateE; Pese-acide, or Pese-slropy

183

I)e;,'roea Specilic Dogrecs Spt'cilic Drf;ree3 Specilic Degrees Specific Degrees Specific
Uaiuiic. Gi-iiMty. Biiunifi. Gravity. 15aum6. Gravity. Uaum<3. Gravity. Baunie. Gravity.

1-0000 16 1-1176 32 1-2667 47 1-4476 62 1-6889
1 1-00G6 17 1-1259 33 1-2773 48 1-4615 63 1-7079
2 1-0133 18 1-1343 34 1-2881 49 1-4758 64 1-7273

3 1-0201 19 1-1428 35 1-2992 50 1-4902 65 1-7471
4 1-0270 20 11515 36 1-3103 51 1-5051 66 1-7674
5 1-0340 21 1-1603 37 1-3217 52 1-5200 67 1-7882
6 1-0111 22 1-1692 38 1-3333 53 1-5353 68 1-8095

7 1-0483 23 1-1783 39 1-3451 54 1-5510 69 1-8313

8 1-0556 24 1-1875 40 1-3571 55 1-5671 70 1-8537

9 1-0630 25 1-1968 41 1-3694 56 1-5833 71 1-8765
10 1-0704 26 1-2063 42 1-3818 57 1-6000 72 1-9000
11 1-0780 27 1-2160 43 1-3945 58 1-6170 73 1-9241

12 1-0857 28 1-2258 44 1-4074 59 1-6344 74 1-9487

13 1-0935 .29 1-2358 45 1-4206 60 1-6522 75 1-9740

14 1-1014 30 1-2459 46 1-4339 61 1-6705 76 2-0000
15 1-1095 31 1-2562

II.

—

Corresponding specific geavities and degrees of Baume's ABEOMETEE/or heavy
liquids.^ From the Batavian Pharmacopoeia.

Degrees Specific Degrees Specific Degrees Specific Degrees Specific Degrees Specific
Baume. Gravity. Baunie. Gravity. Baum6. Gra\ity. Baum6. Gravity. Baum6. Gravity.

1000 16 1125 32 1286 47 1485 62 1758
1 1007 17 1134 33 1298 48 1501 63 1779
2 1014 18 1143 34 1309 49 1516 64 1801
3 1022 19 1152 35 1321 50 1532 65 1823
4 1029 20 1161 36 1334 51 1549 m 1847
5 1036 21 1171 37 1346 52 1566 67 1872
6 1044 22 1180 38 1359 53 1583 68 1897
7 1052 23 1190 39 1372 54 1601 69 1921
8 1060 24 1199 40 1384 55 1618 70 1946
9 1067 25 1210 41 1398 56 1637 71 1974
10 1075 26 1221 42 1412 57 1656 72 2000
11 1083 27 1231 43 1426 58 1676 73 2031
12 1091 28 1242 44 1440 59 1695 74 2059
13 1100 29 1252 45 1454 60 1715 75 2087
14 1108 30 1261 46 1470 61 1736 76 2116
15 1116 31 1275

AEEOM'ETIIY. Syn. Aeeome'teia, L.;
Aeeometeie, Fr. The art or operation of

ascertaining the specific gravity of liquids,

and hence also their strength or commercial
valuej hydrometry. See Aeeometer (above),

Htdeometey, Specific Gravity, &c.

ARE'CINA. C23 HogNj O4. An alkaloid dis-

covered by Pelletier and Comol, in white
cinchona bark from Areca. It is extracted
from the bark by the same process as Qui-
nine, viz., by boiling the bark with acidulated
water, treating the liqaor with lime, and
digesting the lime-precipitate in alcohol. The
solution filtered at the boiling heat yields a
very dark-coloured liquid, which, after a time,
deposits the greater part of the aricine in

crystals. An additional quantity may be ob-
tained from the mother-liquor by expelling the
alcohol by distillation, treating the residue
with a slight excess of hydrochloric acid, sepa-

* See footnote 011 previous page.

rating the greater part of the colouring
matter by means of a saturated solution of
common salts, then throwing down the aricine

by ammonia, dissolving the precipitate in

alcohol, decolourising with animal charcoal
and crystallising.

AEGAMONE MEXICANA (nat. order Papa-
TEEACE^). A tropical American plant, now
a common weed growing in almost every part

of India. A fixed oil is obtained from the
seeds by expression, which has long been em-
ployed as an aperient in the West Indies. In
half-drachm doses it is said to act as a gentle

aperient, and at the same time it allays, appa-
rently by its sedative qualities, the pain in

colic. The smallness of the dose, and the
mildness of its operation, commend it to the

notice of the medical practitioner. Its effi-

ciency is impaired by keeping, the freshly pre-

pared oil proving more active and uniform in

its action than that which has been long on
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hand. It is reported to exercise a well-

marked and soothing influence when applied

to herpetic eruptions and other forms of skin

disease. By the natives of India the expressed

yellow glutinous juice of the plant is held in

high repute as a local application to indolent

and foul ulcers.

AEGENT'INE (-in), Syn. AEaENTi'Nirs,

L.J AeGENTIN, Fr. ; SiLBEEFAEBEN, &c., Ger.

Silver-like; pertaining to, resembling, or

sounding like silver ; argental.

Ar'gentine. (-tin). [Eng., Fr.] German
silver*. In mineralogy, nacreoiis carbonate of

lime, from its whiteness and silvery lustre.

AEGENT'UM. [L.] Silver. In old che-

mistry and pharmacy, AEGENTTJM, FUGiTl"-

VUMf, A. MO'BiLEf (-il-e), was quicksilver ; A.

MOE'TUUMf, dead silver, grain-s ; A. MUSl'-

vuMf, mosaic s., silver-bronze ; A. NiTEA'TTJMf,

lunar caustic; A. Vi'VTiMf, quicksilver; A.

ZOoTlN'lCtTMf, cyanide of silver ; &c.

AR'GILf (jil). Syn. Aegil'la, L. ; Ae&iie,
Fr. Clay or potter's earth.

AEGILLA'CEOUS (-jil-). Syn. Aegilia'-
CEUS, L .; Aegilleux, Fr. ; Thonig, Thonae-
TIG, Ger. Clayey ; pertaining to, containing,

or of the nature of clay or argil. In agricul-

ture, an epithet of soils (aegillaceous soils)

of which clay is the principal or characteristic

ingredient.

Argil'lo-arena'ceous (-jil-). In agr., con-

sisting chiefly of clay and sand.

Argillo-calca"reous. In agr., consisting

chiefly of clay and chalk.

AE'GOL. Syn. Aegal* ; Tae'taeus ceu'-

DTJS, L. ; Taetee beut, Fr. ; Weinstein, Ger.

Crude bitaitrate of potash, as deposited by
wine. That from red wine is eed aegol ;

that from white wine, white aegol. See

Taetae.
AEM'ATUEE (-a-ture). Syn. Aematu"ea,

L. In magnetism, a piece of soft iron used

to connect the poles of a horseshoe magnet,
for the purpose of preventing loss of power.

AE'NICA. [L., Fr., Eng.] Syn. Aenique,
Fr.; Aenika, Wolveelei, Ger. In botany,

a genus of plants of the nat. ord. CompositsB
(DC). In the Ph. U. S., arnica montana (see

below).

Arnica Monta'na. [L. ; Linn.] Syn. Aenica,
Mottn'tain a., M. tobac'co, Geeman leop'-

aed's bane ; Panace'a lapso"eum*, L. Ae-
NIQUE, A.DES MONTAGNES, TaBAC DES SaVOY-
AEDS et DES VosGES, Fr.; Aenika, Falkeaitt,
&c., Ger. ffab. Meadows of the cooler parts

of Europe, North America, and Siberia. It

is now cultivated in our gardens. Flowers
(aenica. Ph. U.S., Castr. Ruth., and Bor.)

and leaves, diaphoretic, diuretic, stimulant,

and narcotic; in large doses emetic and pur-

gative ; root discutient ; whole herb diapho-
retic, stimulant, and nervine.

Prop., 8(0. Arnica acts as an energetic
stimulant on the cerebro-spinal system, and
as an irritant on the stomach and bowels.
It is much employed on the Continent,

and is given in a great variety of diseases

—amaurosis, chlorosis, convulsions, diarrhoea,

dysentery, gout, paralysis, rheumatism, &c.
It is much used in Germany, instead of bark,

in intermittents, putrid fevers, and gangrene.
In France it is commonly employed as an
excito-tonic in paralysis. It has been greatly

extolled, as a restorative, and in bruises and
injuries from falls. The Savoyards and inhabi-

tants of the Vosges both smoke and ' snufE
'

the leaves. In England it is little used except

by homoeopaths. It is said that no animal
but the goat will eat this plant. (Thomson.)
Its noxious properties chiefly depend on the
presence of cytisine.

—

Dose. Flowers, 5 to 10
gr., in powder, with syrup or honey ; root, 10
to 20 gr. It is most conveniently adminis-
tered under the form of infusion or tincture.

Severe abdominal pains and vertigo, and even
tetanus and death, have followed excessive

doses.

Obs. According to Dupuytren, the emetic
action of infusion of arnica depends on mi-
nute particles of the down of the plant which
remain suspended in it, and which may be
removed by filtration. See Infusions, Xinc-
TTTEES, &C.

AENATT'O, Arnott'o. See Annotta.
AE'NICINE (seen). This name has been ap-

plied to two substances—the one discovered

by Pfaff ; the other by Bastick :

—

Arnicine (of Pfaff'). The resinous matter
extracted by alcohol from the roots and flowers

of mountain arnica, and in which their acridity

appears to reside.

Arnicine (of Bastick). Syn. Aenici'na,
Aenici"a (nish'-y'a), L. Prep. 1. (Bastick.)

From the flowers, by a similar process to that

by which he obtains lobelina. 2. From the

flowers (or root), as directed under Aeicina.
Prop., S^c. Bitter ; acrid ; crystallisable

;

scarcely soluble in water ; soluble in alcohol

and ether ; forms salts with the acids, the

hydrochlorate and one or two others being
crystallisable. Its physiological properties

and dose have not as yet been accurately

determined.

AEO'MA. [L.] Syn. Aeome, Fr. ; Aeom,
Geeuchstoff, Ger. The characteristic odour
of substances, particularly the peculiar quality

of plants, and of substances derived from them,
which constitutes their fragrance.

AEOMA'TA. [L.] See Aeomatic.
AEOMAT'IC. Syn. Aeomat'icus, L. ; Aeo-

MATiQUE, Fr.; GewOezhapt, Ger. Fra-

grant ; odoriferous ; spicy ; applied chiefly to

plants and their products (Aeomatics, A.

PLANTS ; AeOMAT'a, AEOMAT'iCA, L. ; AeOMA-
TIQUES, EPiCES, Fr. ; Gewuez, Ger.) cha-

racterised by their spicy odour or aroma, and
warm pungent flavour, and of which allspice,

cinnam.on, cloves, lavender, pepper, rosemary,

sage, &c., are well-known examples. They are

all stimulant, carminative, and antiseptic ; and
from remote antiquity have been regarded as

prophylactic and disinfectant.
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Aromatic. In medicine, fharmacy ,
per-

fumery, &c., applied to substances, simple or

compound, characterised by an agreeable odour
or carminative properties, or both ; as aromatic
confection, a. pastilles, a. vinegar, a. bark
(COETEX AEOMATicus, white canella), &c.
AROMATIC SULPHUR-SOAP (Ed. Heger).

For cleansing the teeth and mouth. A hard
sulphur-coloured soap externally ; on cutting,
greyish-brown. Composed of soap with 10 per
cent, of hyposulphite of soda, perfumed with a
scent resembling oil of balm. (Hager.)
AROMATIQUE (Albin Miiller, Briinn).

Spirit (90 per cent.), 50 grms. ; sugar, 45
grms. ; extractive matter, 4 grms. (composed
of cinnamon, cloves, galangal, zedoary, an-
gelica, anise) ; water, 81 grms. Sold in wine-
bottle-shaped bottles, and recommended for
all derangements of the digestive organs.
(Hager.)

ARQUEBUSADE' (ar-ke-bob-zadeO. [Fr.]

Primarily, the shot of an arquebuse ; but after-

wards applied to an aromatic spirit (eat;

d'aequebusade, Pr.), originally employed
as an application to gunshot (arquebuse)

|

wounds.
AR'RACK {Syn. Rack) (arrack'—Brande).

[lud.] Syn. Abac, Aback, RackJ § ; Palm-
spieit; Ae'ac'ca, Spir'itus Pal'm^, S.

STJC'ci p., S. oey'z^*, L. ; Aeack, Fr. ; Aeak,
Ger. A spirituous liqur imported from the
East Indies. The finer qualities are distilled

from the fermented juice (toddy, palm-wine)
of the cocoa-nut tree, palmyra tree, and other
palms ; and the other kinds, from the infusion
of unhusked rice (rice-beer), fermented with
cocoa-nut or palm-juice, either with or without
the addition of coarse sugar or jaggery.

Prop., Sfc. It is colourless or nearly so, but
like other spirit, when long kept in wood, gra-
dually acquires a slight tinge, similar to that
of old Hollands. The best kinds, when of
sufficient age, are pleasant flavoured, and are
probably as wholesome as the other spirits of
commerce ; but common arrack has a strong
and somewhat nauseous flavour and odour,
depending on the presence of volatile oil de-
rived from the rice, and corresponding to that
of corn-spirit. The inferior qualities are hence
more heating and apt to disagree with the
stomach than the other commercial spirits.

In this country it is chieflyused to make punch.
When sliced pine-apples are put into good
arrack, and the spirit kept for some time, it

mellows down and acquires a most delicious
flavour, and is thought by many to be then
unrivalled for making ' nectarial punch ' or
' rack-punch.'

Ohs. Batavian arrack is most esteemed;
then that of Madras ; and next that of China.
Others are regarded as inferior. The common
par'iah arrack is generally narcotic, very in-

toxicating, and unwholesome ; being com-
monly prepared from coarse jaggery, spoilt
toddy, refuse rice, &c., and rendered more
intoxicating by the addition of hemp-leaves,

poppy-heada, juice of stramonium, and other
deleterious substances.

Arrack, Factitious. Syn. Mock ae'eack,
Brit'ish a. ; VauxhaWnec'tar ; &c. Prep.
Good old Jamaica rum (uncoloured), rectified

spirit (54 to 56 o. p. ; clean flavoured), and
water, of each 1 quart ; flowers of benzoin,

1 dr. ; sliced pine-apple, \ oz. (or essence of
pine-apple, i teaspoouful) ; digest, with occa-
sional agitation, for a fortnight ; then add of
skimmed milk I wine-glassful ; agitate well
for 15 minutes, and in a few days decant the
clear portion.

The crude Indian arrack, when subjected to

distillation until it has a sp. gr. '920, is em-
ployed in India, as proof spirit, in the prepara-

tion of official tinctures, and for other phar-
maceutical purposes. A very useful stimu-
lating application, known in India as toddy
poultice, and intended as a substitute for

yeast poultice, is prepared by adding freshly

drawn toddy to rice flour, till it has the con-

sistence of a soft poultice, and subjecting this

[

to heat over a gentle fire, stirring constantly

till fermentation commences.
The light brown cotton-like substance from

the outside of the base of the fronds belonging
to the Palmyra palm is employed by the Cyn-
galese doctors as a styptic for stopping the

lisemorrhage of superficial wounds.
AR'ROW-ROOT. The common name of

maran'ta arundina'cea (Linn. ; m. Indi'ca—
Tuss.) ; a plant of the nat. ord. Marantacese
(Lindl. ; Cannaceae—Endl.). It vvas originally

brought from the island of Dominica to Bar-
badoes, by Col. James Walker. It has since

been extensively cultivated in the West Indies.

Tubers yield true arrow-root ; when fresh

and good they contain about 26g of starch, of

which 23^ may be obtained as arrow-root, and
the rest by boiling.

Arrow-root. Syn. Maran'ta, Am'tlitm
maran'ta, FiEc'FLA M., L. ; Racine Fle-
CHiEEE, Pivot, Fr. ; Ppeilwuez, P.-satz-

MEHL, Ger. The starch or fecula obtained

from the rhizoma or tubers of maran'ta arun-

dina'cea (Linn.; see above), and which forms
the true ' arrow-root ' of commerce.

Prep. The fecula is extracted from the

tubers when they are about 10 or 12 months
old, by a process similar to that by which the

farina is obtained from potatoes. In Ber-

muda the tubers, after being washed, are de-

prived of their paper-like scales and every

discoloured and defective part by hand ; they

are then again washed and drained, and next

subjected to the action of a wheel-rasp, the

starch being washed from the comminuted
tubers with rain-water; the milky liquid is

passed through a hair sieve, or a coarse cloth,

and allowed to deposit its fecula. This is then

allowed to drain, after which it is again care-

fully washed with clean water, again drained,

and, after being thoroughly di'ied in the air or

sun, is at once packed for market. (Cogswell.)

In St Vincent (on the Hopewell Estate), a
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cylindrical crushing-mill, tinned-copper wasli-

ing machines, and German-silver palettes and

shovels are employed; whilst the drying is

effected in extensive sheds, under white gauze,

to exclude insects. In Jamaica the washed

tubers are generally pulped in deep wooden
mortars; machinery being seldom employed

in any part of the process.

Frop., Sfc. A light, dull, dead-white, taste-

less, inodorous powder or small pulverulent

masses, feeling firm to the fingers, and crack-

ling when pressed or rubbed; viewed by a

pocket lens it appears to consist of glistening

particles, which are shown by a microscope to

be convex, irregular, ovoid or truncated gran-

ules, most of them, according to Mr Jackson,

being -0010 of an inch in length, and -0008 of

an inch in breadth ; mixed with others varying

from about double to only half that size. In

S~"

West Indian irrowroot (Maranla Arundinacaa).

Scale 1-lOOOth of an inch.

its action with boiling water, and its general

properties it resembles the other starches;

than which, however, it is freer from any
peculiar taste and flavour; and thus agrees

better with the delicate stomachs of invalids

and infants than the ordinary farinas.

Comp. Similar to that of the other

starches.

Pur. A large portion of the arrow-root of
the shops consists either wholly or in part of

the fecula or farina of potatoes or of inferior

starches such as cacuma, or East Indian arrow-
root, ^'a^ro^Aa, or Brazilian arrow-root, canna,

or tous les mois ; or is more or less mixed
with sago-meal or rice-meal: such materials
can be readily detected by the microscope.
Potato starch is known in commerce as
' faeina' or 'British aeeow-eoot,' or simply
• arrow-root ;' whereas genuine arrow-root is

always described as ' Bermuda,' ' St Vincent,'
' St Kitts,' or, at least, as ' West Indian arrow-

root.' The substitution of the inferior farinas

for genuine arrow-root is not only fraudulent

on account of their inferior value, but is re-

prehensible in a hygienic point of view; as

some of them are offensive to a delicate

stomach, and exert of themselves, and still

more when carelessly manufactured, a laxative

action on the bowels ; whereas the effect of

true arrow-root is that of a slight and sooth-

ing tonic.

Uses, S^c. As an agreeable, non-irritable

article of diet for invalids and children, in the

form of cakes, biscuits or puddings, or boiled

with milk or water and flavoured with sugar,

spices, lemon-juice, or wine, at pleasure. For
young children a little caraway or cinnamon
water is to be preferred. It is especially use-

ful in irritation or debility of the stomach,

bowels, or urinary organs, and in all cases in

which a demulcent or emollient is indicated.

It must not, however, be employed to the

entire exclusion of other food, as, being desti-

tute of the nitrogenous elem.ents of nutrition,

it is incapable alone of supporting life. Arrow-
root jelly is prepared by first rubbing the

powder up with a very small quantity of cold

water, and then gradually adding the remain-

der boiling, stirring well all the time. Beef
tea, veal broth, or milk may be used instead

of water. Some persons boil it for a few
minutes. This jelly, flavoured with a little

genuine port wine and nutmeg, is almost a
specific in cases of simple diarrhoea arising

from habit or debility.

Obs. Arrow-root is imported in tins, barrels,

and boxes, from all the West India Islands j

and from Calcutta and Sierra Leone. The
best quality was, until recently, solely obtained

from Bermuda; but of late equally fine samples
have been produced on the Hopewell Estate,

St Vincent, and, according to Dr Ure, with
the advantage of being prepared with the

purest spring water, in profusion, instead of

rain water.

In commerce, the word arrow-root is now
often loosely used as a generic term to indicate

any white, tasteless, and edible starch or

fecula.

Arrow-root, Brazil'ian. Cassava-starch or

tapioca-meal.

Arrow-root, East In'dian. Curcuma starch

;

from the tubers of the curcuma angustifolia

or narrow-leaved turmeric. The maranta
arundinacea is now also extensively cultivated

in India under the name of maranta Indica,

and the fecula therefrom extensively exported,

which might, with equal propriety, be called

East Indian arrow-root ; but this is not the

case in commerce, the whole passing as W. I.

arrow-root irrespective of the place of its pro-

duction.

Arrow-root, English. Potato-starch.

Arrow-root, Portland. From the under-

ground tubers of arum maculatum (Linn.) or

wake-robin.

Arrow-root, Tahi'ti. Tacca starch or Ota-
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heite salep; from the tubers of tacca

oceaniea.

Rio, or Manihot Arrow Eoot. Scale 1-lOOOth of an inch.

AE,SE"NIATE. Syn. Ar'senate; Aese".

NiAS, Ae'senas, L. ; Aeseniate, Fr. ; Aese"-

NIKSAUEE SALZB, Ger. A salt consisting of

ASO4 and a metal or other basic radical

;

e.g., ammonio-magnesium arseniate, NH^Mgg
ASO4.
AR'SENIC (-se-nik). As. Syn. Aesenium ;

Aesen'icum, Arse'nium, L. ; Aesenie, A.-

METALii, Ger. Aesenico, Sp., It. The brittle,

grey-coloured metal, or metalloid, which forms

the base of the white arsenic and orpiment of

commerce. Discovered by Geber in the eighth

century, but first accurately described by

Brandt (a.d. 1V73). The poisonous properties

of arseuious acid were not generally known for

some centuries after its discovery. As a medi-

cine it was first employed in intermittents in

Hungary.
Sources. Arsenic is peculiar to the mineral

kingdom. The metallic arsenic of commerce is

obtained by roasting arsenical pyrites (mis-

PiCKEi), in earthen tubes, or in tubular earthen

retorts ; the arsenic sublimes, and sulphuret of

iron remains behind. On the small scale it is

prepared by sublimation from a mixture of

arsenious acid and charcoal or black flux. Com-
bined with oxygen it frequently exists in

mineral waters ; and, in a larger quantity, in

certain rivulets and streams.

Prep. A mixture of arsenious acid, 1 part;

and black flux, 2 or 3 parts ; is exposed to a

low red heat in a Hessian crucible over which
is luted a deep empty crucible, or an earthen

tube, to receive the metal; the latter being
kept as cool as possible. Charcoal or even oil

may be substituted for black flux, and a retort

of hard glass may be used, with the same
result. Or the following method may be
used :—White oxide of arsenic, of commerce, 2
dr.; is placed at the sealed end of a hard
Germap-glass tube (I x 18 inches),and covered

with about 8 inches of dry and coarsely pow-

dered charcoal ; the portion of the tube con-

taining the latter is then raised to a red heat,

whilst a few ignited coals are placed beneath

the oxide to effect its slow sublimation. The
sublimed metal gi-adually attaches itself to the

inside of the tube at its cool extremity. A
small charcoal furnace similar to that used for

organic analysis should be employed, and the

process conducted under a flue to carry off

any fumes that may escape. The open end
of the tube should be loosely closed with a

cork.

Prop. Very brittle, so much so that it may
be easily powdered in a mortar ; lustre highly

metallic ; colour steel-grey or bluish-white

;

texture crystalline ; crystals rhombohedrons ;

sublimes, without fusion, at 356 to 360° Fahr.,

(and slowly at lower temperatures), in close

vessels unaltered, but when exposed to the air

with conversion into arsenious acid ; at a higher

temperature, in open vessels, it burns with a

pale-blue flame. Its vapour or fumes have a

characteristic alliaceous odour; it is slowly

oxidised and dissolved by boiling water ; but
may be preserved unchanged in pure cold

water; it rapidly tarnishes in the air, particu-

larly when moist, a black film, consisting of

metallic arsenic and arsenious acid forming on
its surface ; with chlorine, iodine, sulphur, and
hydrogen, it unites to form definite compounds.
With oxygen it forms acids, but no basic oxide.

It combines with the metals in a similar man-
ner to sulphur and phosphorus, the latter of

which it resembles in many respects. These
compounds are termed ae'senides, formerly

Aeseniueets. Sp. gr. 5'7 to 5'9 ; sp. gr. of

vapour, 1"0362.

Uses, ^c. With copper it forms a white

alloy (packfong) ; and it is added to some
other alloys to increase their whiteness, hard-

ness, and fusibility. In medicine it is only

used in combination. In the metallic state it

is inert; but, from its great aifinity for

oxygen, it rapidly becomes oxidised and poi-

sonous ; and hence acts as a powerful poison

when swallowed, or when rubbed on the skin.

Its fumes are also highly poisonous. See

Aeseniotts Acid (and below).

Arsenic, Tribro'mide of. AsBrg. Syn. Tee-
BEO'mIDE of AESENIC, SESQriBEO'MIDE OF

A.; Aesen'ici Beomi'dum, L. Prep. Add
metallic arsenic, in powder, cautiously and

in a very small quantity at a time, to pure

bromine, contained in a vessel set in ice or

a freezing mixture, until light ceases to be

emitted ; then cautiously distil into a well-

cooled receiver.

Prop., Sfc. Solid below 68° Fahr.; above it, a
yellowish fuming liquid, which boils at 428°

Fahr.
Arsenic, TricMo"ride of. AsClg. Syn.

Chlo"eide of a., Aesen'ici teechloei'dum;,

&c„ L. Prep, 1. From a mixture of white

arsenic, 1 part ; and bichloride of mercury, 6
parts ; both in powder, carefully distilled into

a well-cooled receiver.
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2. Gently boil powdered white arsenic for

some time in hydrochloric acid to which a little

nitric acid has been added ; then concentrate

cautiously by evaporation, and distil as be-

fore. It is also produced, with the disengage-

ment of heat and light, when powdered
metallic arsenic is thrown into gaseous

chlorine.

Prop., Sfc. A colourless, volatile, highly

poisonous liquid, decomposed by water into

arsenious acid and hydrochloric acid. It has

been employed as a caustic in cancer and
venereal warts; but its use requires the greatest

caution.

Arsenic, Flu'oride of. AsFg. Syn. Aesekic
TEIFLUOEIDB, TeEFLU'ORIDE OF AESENIC. A
fuming volatile liquid, prepared as the bro-

mide.

Arsenic, Trii'odide of. AsTg. Syn. Tee-
iodide OF AESENIC, Iodide of aesenic ; Ae-
sen'ici iodi'dttm, a. teriodi'dum, L. j Aese-
nic ioduee, &c., Fr. Prep. 1. From finely-

pulverised metallic arsenic, 2 parts j iodide, 11

parts ; mixed and gently heated in a bent
glass tube, or a suitable retort, until combina-
tion is complete ; the heat being then raised,

and the sublimed iodide collected, and at once

put into a well-stopped phial,

2. Arsenic, in fine powder, 1 part ; iodine, 5

parts ; triturate them together, place the mix-

ture in a small flask or retort just large

enough to contain it, and apply a gentle heat

until liquefaction is complete, avoiding the
formation of iodine vapour j when the odour
of iodine is no longer perceptible, and the

mass assumes a reddish-yellow colour and
crystallises on the sides of the vessel, the
operation is complete, without having recourse

to sublimation. A very easy and excellent

process.

Prop., 8(0. A deep orange-red, crystallisable

solid ; soluble in water, and highly volatile and
poisonous. Its aqueous solution yields the

iodine unchanged by rapid evaporation, but
when slowly concentrated and set aside, white
pearly plates are obtained, consisting of arse-

nious acid and the teriodide. As a medicine
it combines the properties of both arsenious

acid and iodine, but its use requires great

caution. It has been successfully employed
by Dr A. T. Thomson, Biett, and others, in

obstinate skin diseases (lepra, impetigo, herpes,

lupus, psoriasis, &c.), and in real or stimulated
cancer.

—

Dose, y\ to -jL ?y- (i^ P'l's or solu-

tion), gradually increased to J or even \ gr.

(A. T. Thomson.) Externally, 2i gr., to lard

i oz. ; of which 1 dr. may be used at a time.

(Biett.)

Arsenic, Disulphide of. AS2S2. Syn. Ae-
senic BISULPHIDE, BiSITl'pHIDE OF A., KeD
stjl'phide of a., &c., Realgae; Realgal,
Aesenio eouge sulfuee, Oepin eouge, &c.,

Fr. ; Rothes schwefelaesenik, &c., Ger.
This substance is found native at Solfaterra,

near Naples, and in several other volcanic dis-

tricts ; but that of commerce is often prepared

by distilling arsenical pyrites, or a mixture of
sulphur and white arsenic, &c., in the proper
proportions, as noticed under Realgab and
Red Pigments.

Prop., Sfo. A fusible, volatile substance;

scarlet or ruby-red in mass, but orange-red in

powder, by which it is distinguished from cin-

nabar; crystals, oblique rhombic prisms. Sp.

gr. 3"3 to 3"6. Its chief use is as a pigment
and in pyrotechny to make white fire. The
factitious sulphide has not the rich colour of

the native mineral, whilst it is much more
poisonous. It is improved by re-sublima-

tion.

Arsenic, Trisnl'phide of. AsgSj. Syn.

Teesul'phide of aesenic.Yellow sttl'phidb

of a., Sesqtjisul'phide of a., Or'piment ; A.
sesquisulphuee'tum, Oepimen'tum, L. ;

Oepiment, Sulfuee jaune d'aesenic, &c.,

Fr. ; Aueipigment, Opeement, Rauschgelb,
Ger. This sulphide, like the last, is found
ready formed in nature ; and is prepared arti-

ficially, by sublimation, from a mixture of

arsenious acid and sulphur, as noticed under
Oepiment and Yellow Pigments. It also

falls as a precipitate when a stream of sul-

phuretted hydrogen gas is passed through an
acid solution of arsenious acid or of an
arsenite.

Prop., 8(0. Golden-yellow crystalline lumps,
or a fine golden-yellow powder ; crystals, right

rhombic prisms ; volatile ; fusible ; very so-

luble in pure alkalies, by which it is distin-

guished from sulphide of cadmium ; and from
trisulphide of antimony by being soluble in

hydrochloric acid. The factitious sulphide
(king's yellow) of the shops often con-

tains 80 to 90§ of white arsenic ; and is,

therefore, much more poisonous than the
native trisulphide. Sp. gr. (native) 3'44 to
3-60.

Use, S(o. As a dye, as a pigment, and as an
ingredient in fireworks, and in some depilato-

ries. Silk, woollen, or cotton goods soaked in

a solution of pure orpiment in ammonia, and
then suspended in a warm apartment or stove-

room, rapidly lose their ammonia, and become
permanently dyed of a superb yellow colour.

The native sulphides (both red and yellow) are

much less soluble, and hence less poisonous,

than those prepared artificially. They also

possess the richest colour ; and are, therefore,

preferred by artists and dyers. In former
times, orpiment, like realgar, was employed in

medicine. See Aesenic.
Arsenic, Pentasul'phide of. AS2S5. Syn.

Sulphaesen'ic acid, &c. ; Aesen'ici penta-
sulphuee'tum, &c., L. When a stream of
sulphuretted hydrogen is transmitted for some
time through a solution of arsenic acid, a pre-

cipitate of the pentasulphide is deposited

after some hours' repose. Its formation is

accelerated by boiling the liquid.

Prop., S(c. It greatly resembles the ter-

sulphide in its appearance and general pro-

perties.
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Arsenic, Whitet. See Arsenious anht-
DBIDE.

Arsenic, Yell'ow. Trisulphide of arsenic.

ARSENIC ACID. H3ASO4. Syn. Acidum
AESEN'iCUM, L. ; ACIDB AESENIQTJE, Fr.

;

Aesenicsauee, Ger.
Frep. 1, Arsenious acid, in fine powder, 2

parts; concentrated nitric acid, 6 parts; hydro-

chloric acid, 1 part ; mix in a flask or tubu-

lated retort, and digest, with heat, until solu-

tion is complete ; after repose, decant the clear

portion and evaporate, to the consistence of a
thick syrup.

2. Dissolve arsenious acid in hot hydro-
chloric acid, and when the solution is cold add
concentrated nitric acid, in small quantities at

a time, until red vapours cease to be evolved,

then proceed as before.

Frop. Thick syrup, occasionally forming
clear transparent crystals, very deliquescent,

readily soluble in water, and converted by
heat into the anhydrous acid. Extremely
poisonous.

Arseniates. Frep. Most of the metallic

arseniates may be formed by adding a solution

of a soluble salt of the metal to another of an
alkaline arseniate, as long as a precipitate

falls; which must be collected, washed, and
dried. The alkaline arseniates may be pre-

pared by adding the base or its carbonate to

a solution of the acid, to alkaline reaction,

and then evaporating and crystallising the
liquid.

Frop., Sfc. The arseniates of the alkalies are
soluble in water; those of the earths and
metals insoluble, except in acids. They are

isomorphous with the corresponding phos-
phates.

Tests. Nitrate of silver added to the solu-

tion of an arseniate gives a highly character-

istic reddish-brown precipitate, which distin-

guishes it from arsenious acid. Nitrate of

lead gives a white precipitate, and the salts

of copper greenish- blue ones. Pure lump-
sugar dissolved in an aqueous solution of this

acid becomes, in a few hours, of a reddish
colour, and afterwards of a magnificent purple.
Heated with charcoal it evolves a garlic-like

odour, and is reduced to the metallic state.

The suspected liquid being treated with sul-

phurous acid and boiled for a short time, the
arsenic acid loses oxygen and is converted into
arsenious acid, which may be tested for as
such. Sulphuretted hydrogen does not pre-
cipitate a solution of arsenic acid, or an acidi-

fied arseniate, until after the lapse of several
hours ; and alkaline and neutral solutions not
at all.

ARSENIC ANHYDRIDE. As^s. Syn. An-
HTDEOTTS AESENIC ACID, AeSENIC ACID ; ACI-
DUM AESENICUM, L. ; ACIDE AESENIQUE, Fr.

;

Aeseniksattee, Ger. Best prepared by ig-

niting the arsenic acid, in a platinum crucible,

at a low red heat, as long as water is given
ofF.

Frop. White deliquescent substance, and

violent poison, readily soluble in water to tho
acid.

ARSENIOUS ACID. See Arsenious anht-
DEIDE.

ARSE"NIOUS ANHYDRIDE. AS2O3. Syn.
Ar'senious acid, Ar'senic, White a,; Acide
ARSENIEUX, AeSENIO BLANC, OXTDE, Fr.;
Aesenigsauee, Aesenichste b., Ger. ; Aese-
Nico BIANCO, It. ; A. BLANCO, Sp. The arscnic,
or white arsenic, of the shops.

Sources. The white arsenic of commerce is

principally imported from Germany, where it

is obtained in the process of roasting arseniu-
retted cobalt ores, in making zaffre. At
Altenburgh it is procured from arsenical iron
pyrites (mispickel); and at Reichenstein from
native arsenide of iron. About 900 to 1000
tons are also annually collected at Cornwall,
being principally a secondary product of the
process of roasting grey copper ore and white
mundic. The British arsenic works in that
county are perhaps the finest in the world.
The usual plan is to roast the powdered ore in
muffle-furnaces ; by which its arsenic is con-
verted into arsenious anhydride, which escapes
as vapour (smelting-house smoke), and passing
into the conden sing-chambers, is deposited
in a pulverulent state, forming the flowers of
arsenic, or rough white arsenic, of the smelters,
(the giftmehl or poison-flour of the Germans).
The crude article obtained in this way is puri-
fied by re-sublimation in suitable iron pots or
other iron vessels, before it is fit for sale. It
then forms a semi-transparent vitreous cake,
which gradually becomes opaque, and of snowy
whiteness, by exposure to the air, and at length
acquires a more or less pulverulent state on the
surface.

In Silesia the crude arsenious anhydride
obtained from arsenical pyrites is refined by
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sublimation as follows :—For this purpose the
cast-iron vessels (a) are employed. Upon these

are placed iron rings or collars {b, c, d) and a

hood (e), communicating by means of tubes with
a series of chambers, of which the first only is

shown in i. The flanges of the cast-iron col-

lars and all other joints having been tho-

roughly luted, the fire is lighted and the
heat so increased as to cause the semi-fusion
of the arsenious anhydride,which, after cooling,

exhibits a peculiarly porcelain-like appearance,
at first being as transparent as glass.

Prop, Crystals (obtained by careful sub-
limation, or by cooling a boiling aqueous solu-

tion), usually transparent, regular octahedrons
(fig. 1), but sometimes, though rarely, assume
the form of tetrahedrons (see 2). When

1. 2.

prepared on the large scale it forms large,

glassy, colourless or yellowish-white, trans-

parent or semi-transparent cakes or porce-

lain-like masses (vitreous arsenious anhydride,

glacial a. a.), which soon becomes opaque on
their exterior, and often friable and pulveru-

lent ; odourless j volatilises at 380° Fahr. j

fumes odourless, unless carbonaceous organic

matter be present, when they smell strongly

like garlic ; heated under pressure it liquefies

and forms a transparent glass ; taste faintly

sweetish, with a slight acidity and astringency,

not perceived until some minutes after being
swallowed. The opaque variety is soluble in

80 parts of water at 59° Fahr., and 7'72 parts

of boiling water ; but on cooling to 60°, only

about one third of this quantity continues in

solution. The transparent variety is soluble

in 103 parts of water at 59°, and 9"3 parts of

boiling water. Both soluble in alcohol,

syrups, oils, and spirits, and freely so in alka-

line lyes and hydrochloric acid; organic matter

generally impedes its solution; solutions

redden litmus ; heated with organic matter

it is reduced to the metallic state. Sp. gr.

3'5 (lowest opaque var.) to 3'8 (highest transp.

var.).

Arsenites. True arsenious acid (HAsOs) has

never been obtained in a satisfactory condition,

but its salts are readily obtained by dissolving

arsenious anhydride in a solution of the base,

or by double decomposition. They are gene-

rally white, nearly all insoluble, except those

of the alkalies, and all soluble in acids.

Tests, JDetec, SfC. Owing to the importance

of the subject,andfor convenience and facility

of reference, the leading tests for the arsenites

and arsenious anhydride are noticed alphabeti-

cally below ; to which a few general remarks
on their application, under the various circum-
stances that occur to the chemist and toxico-

logist, are appended. When not otherwise

stated, it is to be understood that they are to

be applied to pure, or nearly pure and colour-
less solutions of arsenious acid or the arsenites.

Ammonio-nitrate of silver gives a well-

marked yellow precipitate of arsenlte of silver

in an aqueous or arsenious anhydride solution
which is soluble in ammonia and in dilute
nitric acid.

Crystallisation Test. —A very minute quan-
tity of arsenious acid placed in a small tube
(arsenic-tube), and
heated in the flame

of a spirit lamp,
gives a crystalline

sublimate,which col-

lects on the cooler

portion of the tube,

and which, when ex-

amined by a pocket
lens, is found to con-

sist of sparkling oc-

tahedral crystals (see

engr.)

Ellis's Test.—T\i\i

is a modification of

the ' nascent hydrogen test,' in which the
suspected gas is passed through a tube con-
taining slips of copper leaf or riband, or still

better pure oxide of copper, gently heated;
the end of the tube communicating with the
atmosphere being drawn to a capillary size, at
which the gas may be inflamed and tested, as
in ' Marsh's Apparatus.' (See engr.) If arsenic

(Magnified.)

a. Flask containing the suspected fluid, dilute sulphuric
acid, and zinc.

b. Funnel.
c. Tube containing the copper-leaf or c.-riband, and

heated by tlie lamp d.

e. Support.

/, Capillary end of tube c, with the gas inflamed.

be abundant in the gas, the copper will be
almost instantly covered over with a coating of

metallic arsenic ; and after continuing the heat

for a few minutes it will present a beautiful

silvery surface, and may then be submitted to

further examination.
Lassaigne's Tes4. (Adopted by the French

Academy.) This consists in passing the gas

generated in the suspected liquid, through
a solution of nitrate of silver. (See engr.)

When arsenic is present black flocculi of me-
tallic silver are deposited, and arsenious acid

remains in solution mixed with nitric acid

and some ai-senide of silver. The filtered
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liquor, treated with ammonia, will now give a

characteristic j'ellow precipitate of arsenite of

silver ; or a little dilute hydrochloric acid may
be cautiously added to precipitate any remain-

ing nitrate of silver, and the liquid, after fil-

tration, tested for arsenic either in a Marsh's

^^^^=^^^M^^^^

a, Bottle containing dilute sulphuric acid, zinc, and

suspected fluid.

b, Funnel for supplying the bottle with acid.

c, c, Supports.

d, Tube filled with asbestos.

e, Beut tube to convey tlie liberated gas.

/, Glass vessel containing a solution of nitrate of silver.

apparatus, or with any of the liquid tests ; or

it may he evaporated to dryness, when its ar-

senious acid will be converted into arsenic acid

by the nitric acid present, and will then he

found to give the usual bricli-red precipitate

of arseniate of silver with a solution of the

nitrate of that metal. See Maesh's Test.

Marsh's Test. Some of the suspected liquid

is mixed with dilute sulphuric acid until

strongly acid, and is then poured upon some

pure granulated zinc, or clippings or other

small pieces of zinc, previously placed in the

apparatus ; hydrogen gas is immediately

evolved, and, if arsenic be present, unites with

it, forming arseniuretted hydrogen gas, which

escapes by the aperture b (see enc/r.), and may
be recognised as follows :

—

a, a, Bent glass tube, containing dilute sulphuric acid

line, and suspected liquid,

i. Stop-cock and jet.

c, Plate of glass to receive the stain.

d, Support.
e, e. Bands to keep the tube upright.

It possesses a garlic-like odour.

It burns with a bluish-white flameand emits

a whitish smolce.

If a piece of window-glass, or a white porce-

lain plate or saucer, he held a short distance

above the flame, a fine pulverulent film of

arsenious acid is deposited on it. See (fig.)

above.

If the cold plate be held in the flame, so as

to slightly impede the combustion of the gas,

a blackish-brown deposit of metallic arsenic is

obtained, more or less deep, brilliant, and
glistening. Both these deposits may be ob-

tained simultaneously by holding nearly verti-

cally over the flame a glass tube about 8 or 10
inches long and fths of an inch in diameter.

See (fig.) above.

A solution of arsenious acid may be ob-

tained by letting the flame play upon 3 or 4
drops of water placed on the under side of the

piece of glass or china, to which the liquid

tests may be then applied. Another plan is

to apply drops of the liquid tests to the plate

as above, and to let the flame play on them
successively.

The true arsenical spot or film is of a

blackish-brown colour, and generally of a very

deep hair-brown, usually surrounded at the

circumference, with a white film of arsenious

acid; whilst that of antimony, which in some
points is similar, is of a deep black colour, and
but feebly lustrous, and, when viewed by
transmitted light, appears smoky black j

whereas an arsenical spot viewed in the same
way appears brown. It is further distinguished

from others by—Treated with concentrated

nitric acid, it instantly disappears, leaving

upon the surface of the liquid traces of the

metal, which only dissolve on the application

of heat. This solution, gently and carefully

heated, leaves a white residuum, which, when
cold, gives with a concentrated solution of

nitrate of silver a dull-red precipitate of ar-

seniate of silver.—The nitric solution treated

with a few drops of sulphurous acid, and sub-

sequently with sulphuretted hydrogen, gives a

canary-yellow precipitate of trisulphide of ar-

senic, which readily redissolves, forming a

colourless solution with ammonia.—The ar-

senical spot, when heated, is turned bright

yellow by sulphuretted hydrogen, and is then

readily dissolved, as before, by ammonia, and

by its bicarbonate ; whereas one of antimony

is turned of a deep orange-red, or reddish-

brown, by sulphuretted hydrogen, is not

readily dissolved by ammonia, and is scarcely

or not at all affected by bicarbonate of ammo-
nia.—It is freely soluble in and removed by

hypochlorite of soda; a reagent which does

not affect antimonial spots. Heated by a

fiame of pure hydrogen an arsenical stain

rapidly disappears. A mixed stain of anti-

mony and arsenic does not disappear by the

action of the last two reagents, and is shown

to contain arsenic by the two first tests above.

When hydrochloric acid is present zinc stains
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are sometimes formed, but they do not re-

semble those from arsenic. The flame which

produces it is very pale blue or bluish-white

;

whereas antimoniuretted hydrogen burns with

a pale green or greenish-yellow flame, and a

white smoke, both of which are characteristic.

Ohs. Marsh's test is admirable for its sim-

plicity, delicacy, and trustworthiness, as well as

for the ease of its application. It is adapted

to all liquids, whether colourless or coloured,

which are not so glutinous as to inconveniently

froth during the extri-

cation of the hydrogen.!

Various modifications of

the original apparatus

have been proposed to

obviate this difficulty;

among which the one
chiefly deserving notice

is figured in the margin.

It consists ofa bent tube
having two large bulbs

blown in it, and fitted

with a stop-cock and jet

in the usual manner. In
this case the grains or

fragments ofzinc are put
into the lower bulb (a).

It is, however, worthy of remark, that, with

ordinary care and skill, a simple wide-mouthed

bottle, furnished with a tube and cock, will

often be found to answer quite as well as

more costly apparatus ; as the fluid is less liable

to froth than in a narrow tube. Even a common
quinine-phial, or a 4-o«.

or Q-oz. medicine phial,

fitted with a piece o fglass

tube of very small bore,

or even with a piece of a

common tobacco-pipe,for

a burner (see engr.),ma.j

be used when no more

convenient instrument is

at hand.

A film of oil placed on

the surface of the liquid

tends considerably to

lessen the frothing.

ObJec.,precau., Sfc. Ob-

jections have been raised

to this mode of testing,

from the great frothing

which often occurs with organic mixtures, and

from antimony and imperfectly charred organic

matter also forming crusts somewhat resem-

1 Animal tissues and liquids containing organic matter

are best prepared for testing for arsenic by Marsh's test,

in the following manner proposed by Odling :—Tlie tissue,

or the residue obtained by the evaporation of a liquid over

a water-bath, is to be thoroughly dried at a temperature
Of about 212° F., then ground to powder or cut up into

small pieces, next drenched with the strongest hydro-
chloric acid and allowed to stand twenty- four hours in a
warm place, and finally distilled. The distillate will con-
tain arsenic(if it existed in the material underexamination)
comparatively free from organic matter, and is, therefore,
in a fit state to be introduced into Marsh's apparatus, as
the organic matter, which ia the cause of frothing, has
been removed.

bling, to the inexperienced eye, those produced
by arsenic. But these objections are invalid,

because there are easy means of purifying the
liquid before testing it, and of discriminating

between true arsenical spots or deposits and
false ones. Another objection is, that both
zinc and sulphuric acid sometimes contain
arsenic; but to obviate this difficulty, we have
only to use them when perfectly pure; and to

test them by means of the apparatus before
pouring the suspected liquid into it. Indeed,
these objections apply with equal force to all

those tests which depend on the production of

nascent hydrogen. The precaution necessary to

success, and to reliable results, is to set the
apparatus with simple zinc, acid, and water,

and after it has worked a short time to test the
evolved gas for arsenic (as above) ; when, if no
trace of that substance is detected, the sus-

pected fluid, in which the organic matter (if

necessary) has been destroyed by any one of
the methods hereinafter pointed out, may be
added, and the operation continued. Care
should also be taken not to light the jet of gas
before all the atmospheric air is expelled from
the apparatus, as without this precaution an
explosion may take place.

Modification of Marsh's Test.—Davy. This
process consists in the use of sodium amalgam
instead of zinc and sulphuric acid, both of

which are liable to be contaminated with
arsenic. Sodium, on the other hand, has never
been found to contain arsenic, and mercury
only very rarely ; but should it exist in that

metal, it can be easily removed by digesting

the mercury in dilute nitric acid, and after-

wards well washing it with water.

One part by weight of sodium to 8 or 10
parts of mercury forms a very good amalgam.
The mercury is placed in a test-tube, and the

sodium gradually added in small portions ; the
metals readily combine, forming an alloy,

liquid whilst hot, but hard and brittle when
cold.

The author uses this amalgam by placing
the suspected solution, or solid substance, along
with a little water in a test-tube, then adding
a small piece of amalgam about the size of a

grain of wheat, and quickly covering it with a
piece of white filtering paper or the lid of a
porcelain crucible moistened with a dilute

solution of silver nitrate slightly acidified with
nitric acid. If arsenic is present, a dull black

or deep brown stain on the paper or porcelain

will be developed on the moistened part, owing
to the silver being reduced to the metallic

state by the arseniuretted hydrogen. The
solution may be made by dissolving 20 gr. of
nitrate of silver in an ounce of distilled water
acidulated with 2 drops of strong nitric acid.

It is advisable to place between the moist-

ened paper or lid and the tube a small disc of

bibulous paper, to prevent any particles of the

liquid producing minute black spots, and thus
interfering with the results. toW^^ P^'"*' of

a grain of arsenious acid in 1 c. c. of distilled
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water gives a very decided effect in a few
moments, but much smaller quantities may be
detected, e.g., the TtruWoth or even ^^^J—-th
part of a grain in 1 c. c.

This method is ajiplicable not only to ar-

senic as arsenious acid, but also to other com-
pounds of arsenic, soluble or insoluble in

water, e.g., orpiment and realgar, the alkaline

arsenates, and even the metal itself if in

powder. Organic matter interferes but very
little with this method. Ant'mony, as in

Marsh's process, will produce, with the sodium
amalgam, results similar to those of arsenic ;

this, when brought into contact with the
nitrate of silver, forms a black antimonide of
that metal.

Fleitmann, however, pointed out that anti-

moniuretted hydrogen is not evolved from
strongly alkaline solution, and, as in this case,

the action of the sodium amalgam is to render
the mixture quickly alkaline, only a very
small quantity of antimony present will be
evolved, and by previously rendering the mix-
ture strongly alkaline the evolution of that
gas may be almost entirely prevented.

It may be occasionally necessary to deter-

mine whether the stains on the paper moist-
ened by the silver solution are due to arsenic

or antimony. It is then best to digest the
paper-stain in sulphide of ammonium, the
metal present being converted into a sulphide,

and dissolving in the excess of the alkaline

salt, leaving the silver sulphide undissolved j

the alkaline solution when evaporated will, in

the case of arsenic, leave a bright yellow re-

sidue, almost insoluble in hydrochloric acid ;

whereas in the ease of antimony an orange-
coloured residue will remain soluble in that
acid. Dr Russell observes that hydrogen alone
is capable of reducing silver solution to the
metallic state, but acknowledges that this

action is exceedingly slow. Pellet, on the
other hand, maintains that pure hydrogen
when passed through solutions of soda and
nitrate of silver has no action at the ordinary
temperature ; but he states that the silver salt

which has been fused possesses an alkaline
reaction in solution, and hydrogen thus pro-
duces a slight precipitate, which can be pre-

vented by adding a drop or two of nitric acid.

Davy, however, found in his experiments
only the faintest possible effect of the reduc-
ing action of pure hydrogen in solutions of
caustic soda and nitrate of silver.

Finally, the author mentions that where
paper is used with the silver solution we must
not forget that the silver alone will after some
time blacken the paper, especially if exposed
to light ; but this gradual change is very un-
like the quick effect produced by arseniuretted
or antimoniuretted hydrogen. (' Chem. News,'
xxxiii, 58—63.)

Nascent Hydrogen Test. The apparatus
used may be similar to that figured in the
engr. The plan followed in the laboratory of
Giessen is to heat the long tube through

VOL. I.

which the gas passes to redness tn several

parts, to produce distinct metallic mirrors; and
then to remove the tube from the hydrogen
apparatus and transmit a very feeble stream
of dry sulphuretted hydrogen through it, the
metallic mirrors being at the same time heated
by means of a common spirit lamp from the
outer towards the inner border or extremity.
If arsenic alone is present, yellow trisulphide

of arsenic is formed within the tube ; if anti-

mony alone is present, an orange-red or black
trisulphide of antimony is produced; and if

a. Flask containing the suspected fluid, dilute sulphuric
acid and zinc.

i, Small tube, at the one end having an almost capil-

lary orifice, where the gas is Inflamed.

c. Spirit-lamp.

d. Support.

the mirror consists of both metals, the two
sulphides appear side by side, the sulphide

of arsenic, as the more volatile, lying invari-

ably before the sulphide of antimony. If dry
hydrochloric acid gas be now transmitted

through the tube, without application of heat,

no alteration will take place if sulphide of

arsenic alone is present, even though the gas

be transmitted through the tube for a con-

siderable time. If sulphide of antimony alone

is present, this will entirely disappear ; and if

both sulphides are present, the sulphide of

antimony will immediately volatilise, whilst

the yellow sulphide of arsenic will remain.

If a small quantity of ammonia be now intro-

duced into the tube, the sulphide of arsenic is

dissolved, and may thus be readily distinguished

from sulphur, which perhaps may have sepa-

rated.

Reduction Test. A small quantity of the

suspected sample, in the state of powder, is

mixed with twice its weight, or more, of some
reducing agent or flux, and the mixture is

placed at the bottom of a very small glass tube,

and heated in the flame of a spirit lamp
for some time, when the arsenic gradually sub-

limes, and condenses in the cooler portion of

the tube, under the form of a metallic crust,

mirror, or ring. A common test-tube, if of

very small diameter, may be employed ; but

those known as the reduction tubes of Liebig,

Rose, or Berzelius are undoubtedly the most
convenient and efficient. (See engr.')

Liebig's methodisby using amixtureof equal
parts of dry carbonate ofsodium and cyanide of

potassium. The suspected substance, perfectly

13
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dry and in powder, being first introduced into

a Berzelius' tube, is then covered with 6 times

c

a, The arsenical mixture.

b. Arsenical ring.

the quantity of this mixture, and so that the

whole will not more than half fill the bulb.

A very gentle heat is next applied, to expel

any adhering moisture from the powder and
the tube, after which a strong heat is applied

to the bulb, and continued for some time, to

eff'ect the entire reduction and sublimation of

the arsenical compound.
The best fluxes to use are ferrocyanide of

potassium dried at 232° F., calcined bitartrate

of potassium, cyanide of potassium, and pow-
dered charcoal.

The metallic ring is proved to be arsenical

by the properties and tests previously noticed.

Should it be imperfectly formed, or masked by
decomposed organic matter, the portion of the

tube which contains it may be cut off with a

file, next coarsely powdered, then reintroduced

into another arsenic tube, and the exposure to

heat repeated.

The characteristics most simple and well-

marked are

—

The volatility of the deposit when heated,

shown by its escaping from the hotter portion

of the tube and condensing on the cooler part

higher up or further on.

Its conversion into minute octahedral crys-

tals of arsenious anhydride, when repeatedly

chased up and down the tube by the cautious

application of the flame of a spirit lamp first

til one part, and then to another. The char-
at tcr of these crystals with respect to vola-

tility, lustre, transparency, and form, is so

exceedingly well marked that a practised eye
m-riy safely identify them, though their weight
should not exceed the i^th or even the -^loth
part of a grain. A pocket lens is here service-

able. The form of the crystals is very evident

with a microscope of 4 powers. Oxide of

antimony never forms octahedrons, but only

prisms.

In employing this test, particular care must
be taken to avoid soiling the sides of the tube
in inserting the mixture, and that the sub-
stances operated on are perfectly dry ; as un-
less this is attended to, the experiment does

not succeed. The common plan is to Introduce

the mixture through a small paper funnel or

tube extemporised for the purpose. The heat

at first should be gentle, and merely sufficient

to expel any adhering moisture from the mix-

ture and the inner surface of the tube ; after

which (except where otherwise ordered) the

upper portion of the mixture should be strongly

heated, and then the bulb or bottom of the

tube exposed to the full flame. After the

operation is complete the bulb or lower portion

of the tube is usually removed by a file, and
the portion containing the deposit hermetically

sealed, when it may be preserved, unaltered,

for any length of time, ready to be produced

as evidence if required.

This test is usually regarded as decisive

;

as we here actually obtain the arsenic in a

solid form, recognisable by the most unequivo-

cal characters.

Beinsch's Test ; Cupro-arsenical Test. The
suspected solution is strongly acidulated with

hydi-ochloric acid (1 to 6 or 8), and after being

raised to ebullition in a porcelain or glass ves-

sel, a piece of bright and clean metallic copper

about \ inch long and \ inch wide in the form
of gauze or foil, but preferably the first,

is added, and the whole boiled together.

The time required for the ebullition varies

according to the strength of the solution;

when weak it should be continued for at

least a quarter of an hour. When the quantity

of arsenic in the suspected liquid is very small,

at least half an hour should elapse before the

removal of the copper. In solutions contain-

ing a notable quantity of arsenic, a few seconds

is often sufficient to obtain a coating ; but
which, for safety sake, may be extended to

two or three minutes, or even longer. Liquids

rich in organic matter also require longer boil-

ing than those nearly free from it. The coated

copper, which has now acquired a characteris-

tic iron-grey colour, is then taken from the

liquid, carefully washed in distilled water, in

alcohol, and (if greasy) in ether, next dried on
blotting-paper, and then either cut into small

pieces, or rolled into a small coil or cylinder.

It is then heated in a reduction-tube over a

spirit lamp, when the metallic arsenic forming
the coating is volatilised, and yields a sub-

limate of minute octahedral crystals of arse-

nious anhydride j or, if the tube be very small,

or any reducing agent be added, a bright me-
tallic ring. When the coating on the copper is

sufficiently thick, it may be scraped off with a

knife, and heated separately in an arsenic-tube.

This test is invaluable as affording a certain

and ready means of abstracting arsenic from
its solution, whether pure or mixed with or-

ganic matter. The contents of the stomach
or other viscera may thus be at once examined,

without any tedious preliminary operations.

In this way Dr Christison discovered the pre-

sence of arsenic upwards of four months after

interment ; and we have ourselves found it two
years and eight months after interment. The
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coated copper may be preserved unharmed for

years. Dr Taylor found that the l-8th of an
inch in one of these deposits that liad been
kept in paper nearly fourteen years gave a

well-marked ring of octahedral crystals when
heated.

Sulphuretted Hydrogen Test ; Sulphur Test.

This produces a bright yellow precipitate of

trisulphide of arsenic (orpiment) in solutions

containing a free acid ; but acts slowly and
imperfectly on pure and neutral solutions, and
does not disturb those that possess an alkaline

reaction. The suspected liquid should there-

fore be slightly acidu-

lated with hydrochloric

or acetic acid before

applying this test, un-

less it be already acid,

when it is better first

to neutralise it with an
alkali, and then to add
the acid. The trans-

mission of the gas
through the liquid (see

engr.) should be con-

tinued for at least half
an hour ; when the end of the conducting
tube, after being well rinsed in the liquid, is

removed, and the glass, lightly covered with a
piece of porous paper, set aside in a tempera-
ture of about 100° Fahr., until the odour of
sulphuretted hydrogen is completely lost. The
precipitate is now collected on a small filter,

washed with pure water, and dried by a gentle
heat. It is then placed in a watch-glass or
small capsule, and redissolved in a little liquor
of ammonia, which is then again expelled by
heat J or it may be at once submitted to con-
firmatory tests. It is shown to contain arsenic
by its ready and perfect solubility in am-
monia, and in solutions of the fixed alkalies,

their carbonates and bicarbonates, and in alka-

line sulphides; by being nearly insoluble in

hydrochloric acid, even when concentrated and
boiling; and by yielding a metallic mirror

when mixed with a flux and submitted to the

reduction-test (which see).

Sulphuretted-hydrogen water and sulphy-

drate of ammonium act in a similar way to

gaseous sulphuretted hydrogen ; but much less

effectively.

For accuracy, the sulphuretted hydrogen
should be washed by passing it through a small

bottle containing a little pure water, or dilut'?

sulphuric acid, before allowing it to enter the

arsenical liquor. The reduction of the newly
precipitated sulphide is generally regarded as

the most important part of the investigation,

and requires great care and attention. An
extremely elegant and sensitive method of

effecting this is by heating the mixture in a

stream of dry carbonic acid gas. This method
has been followed by Drs Babo and Fresenius

with the most satisfactory results, and is thus
performed :

—

{A) is a capacious flask for the

evolution of carbonic acid, half filled with

rather large pieces of solid limestone or mar-
ble (not chalk). To one aperture of the dou-

bly perforated cork, a i'unnel-tube (a) is

adapted, which nearly reaches to the bottom
of the vessel ; to the other aperture a tube (b),

by means of which the gas evolved is con-

ducted into a flask of smaller size {B), in

which it is washed and dried by concentrated
sulphuric acid. The tube (c) conducts the
carbonic acid into the reduction-tube (C),

which is shortened in the engr., and must be
made of difficultly fusible glass. When the

apparatus is prepared, the sulphide of arsenic

intended for reduction is rubbed in a small

basin, previously heated in a water-bath, with

about twelve parts of a well-dried mixture

consisting of 3 parts of dry carbonate of sodium

and 1 part of cyanide of potassium (prepared

by Liebig's method). The mixed powder is

then placed on a small strip of card-paper beat
into the shape of a gutter, which is next pushed
into the reduction-tube up to the point {f),

and the tube is turned half round. In this
manner the mixture is deposited without soil-

ing any other part of the tube ; after which
the strip of card-paper is cautiously withdrawn.
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The reduction-tube is then, by means of the

coi-k (e), fixed in its place ; a moderate stream

of carbonic acid gas is evolved by pouring

hydrochloric acid into the funnel-tube (a), and

the mixture carefully dried, by very mode-

rately heating the tube along its whole length,

by means of a small spirit lamp. When the

gas-stream has become so low that the bnb-

bles pass through the sulphuric acid at inter-

vals of about a second, the spot (k) is heated

to redness by means of a spirit lamp. When
this point is attained another strong spirit-

flame is applied to the mixture, progressing

from (d) to (/), until all the arsenic is reduced

and volatilised (the first flame at the same time

continuing in action at k).

The reduced arsenic recondenses at the spot

(ff),
forming a mirror, whilst an exceedingly

small portion escapes at the capillary orifice

(A), and fills the air with its garlic-like odour.

The second spirit lamp is at last slowly ad-

vanced towards the other lamp, or the spot

{k), so as to drive towards (g) all the arsenic

which has adhered to the walls of the wider

part of the tube. Both lamps are then re-

moved, the tube closed at the point (A) by

fusion, and heat applied, progressing from the

point (h) towards (ff), to contract the mirror

on that side also, which increases its beauty

and distinctness. The tube is then cut off at

(/), and hermetically closed and sealed. In

this state it becomes a permanent evidence

which may be referred to in any future pro-

ceedings. Neither sulphide of antimony nor

any other compound of antimony yields a

metallic mirror or ring when treated in this

way. Less than ^^ gr. of trisulphide of

arsenic thus gives a very distinct and beautiful

mirror ; and even -g^ gr. a clearly perceptible

one.

Voltaic Test. The wires from the opposite

poles of a voltaic battery are immersed or

brought in contact with a little of the arse-

nious solution placed in a capsule or on a piece

of window glass. If arsenic be present it is

developed at the negative pole ; and if this be

formed of copper wire, it becomes whitened

and assumes the appearance of polished steel

or silver, in consequence of the formation of

arsenide of copper.

Detection of Arsenic in Organic Mixtures.

Of the tests those which act by producing

coloured precipitates are only applicable, with

any degree of certainty, to perfectly limpid and
colourless liquors. Those depending on the

extrication of arseniuretted hydrogen are par-

tially free from this inconvenience j but even

here, if the suspected liquid be more than
slightly charged with organic matter, so much
frothing ensues, as to render the process nearly

unmanageable. In this respect Reinsch's Test

possesses advantages over all others, as it may
be applied even to coloured liquids containing

a considerable quantity of organic matter,
without these being subjected to any prelimi-

nary process, and without danger of failure.

In some cases also, as with liquids possessing
only a slight degree of consistency or colour,

the arsenic may be separated, after simple
filtration and acidulation with hydrochloric
acid, by a stream of sulphuretted hydrogen,
in the usual manner. The reduction-test is

only applicable to solid arsenious acid, or to

compounds of arsenic obtained by means of
other tests or processes. In toxicological ex-

aminations the poison is almost always to be
sought for in mixtures loaded with organic
matter, and under other conditions even more
embarrassing. Soon after arsenic is swallowed
it enters the circulation, contaminates the
various tissues, localises itself in certain viscera,

and is eliminated in the excretions. Hence it

becomes necessary not only to examine the
solids and liquids in which it is suspected the
poison has been administered, the vomited
matter, and the contents of the stomach and
prirase vise, but also, in fatal cases, the sto-

mach itself, the liver, blood, muscles, and more
especially the urine.' In such cases the stomach
is the part first laid open, and a careful ex-

amination is made of its contents and coats in

order to detect any undissolved particles of the

poison, a pocket lens being employed, if

necessary, in the search. If any particles,

however minute, are found they are carefully

collected and submitted to the reduction-test.

If the reverse be the case, the stomach (cut

into small pieces), together with its contents,

is submitted to some further process, to obtain

a solution suitable for the application of the

usual tests. The liver, also some muscle, and
any other portion of the body that may be
selected, are likewise separately treated in the

same manner. We have here both solid and
liquid organic matter to operate on, and the

problem for solution is the abstraction of their

arsenic in the simplest and most certain man-
ner, and in a form in which its presence may
be demonstrated by tests. This subject has

long engaged the attention of the most emi-

nent chemists and toxicologists, and various

plans have been proposed for the purpose,

among which the following appear to be the

most valuable and that usually adopted :

—

(Reinsch.) Solids (as the stomach, liver,

&c.) are cut into small fragments and boiled

in a glass vessel with water acidulated with
about l-4th of its volume of hydrochloric acid,

until the tissues or fragments are entirely

broken down into flakes or grains, when the

whole, after filtration, is again heated to the

boiling-point, and tested as described under
Reinsch's test (see antimony). Liquids do
not require this preparation.

Reinsch's test is inapplicable when, as some-
times happens, the arsenic sought after may
be in the state of one of the sulphides—either

1 Absorbed arsenic more particularly localises itself in

the liver, in which it may generally be found in from 12

to 15 hours after administration. The liver also generally

retains traces of arsenic long after it has been eliminated

from the other viscera and the muscular tissues.
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asorpiuient or realgar—a not improbable con-

tingency, when it is remembered that, although
arsenious anhydride or white arsenic is the

form most generally used for criminal or

suicidal purposes, the yellow and the red

varieties being largely employed in workshops
where fireworks are manufactured, have not

unfrequently been had recourse to. Again,

when the examination of a corpse long buried

and disinterred takes place, it must be borne

in mind that the arsenious anhydride taken by
the deceased has, by the decomposition of the

body, become converted into sulphide. In
these cases the hydrochloric acid necessary for

the performance of Reinsch's test fails to

effect the solution of the sulphide.

Mr Blyth says :
" It is found that the post-

mortem change into orpiment is never quite

complete, so that for the detection of arsenic

in solid organic substances, such as the tissues

of the body, the best general method is most
decidedly to convert the arsenic, if present,

into the volatile chloride ; and according to

Dr Taylor, there is always sufficient arsenic (if

present at all) unchanged into sulphide to

ensure success. The only necessary caution

is that the substance be thoroughly dried, and
that the reagents be pure. After drying it is

placed in a retort with fuming hydrochloric

acid, and slowly distilled by the heat of a

sand-bath. The distillate contains chloride of

arsenic (if arsenic was present), and may be

submitted to further tests."

Estim. This may be effected in various

ways :

—

1. Gravimbtbically :—Arsenic is usually

WEIGHED under the form of arsenate of lead,

arsenate of sesquioxide of iron, tersulphide of

arsenic, (metallic) arsenic, or (directly) as

arsenious anhydride. The last three only,

as the more simple and convenient, will be
noticed here :

—

As trisulphide :—The whole of the arsenic

being precipitated by a stream of sulphuretted

hydrogen, with the necessary precautions, in

the manner already noticed, the precipitate,

after being carefully collected, washed, and
dried, is purified by redissolving it in pure
ammonia water, and evaporating the resulting

solution in a weighed watch glass or capsule

by the heat of a water-bath. It is then dried

at a temperature not above 212° Fahr., and
finally weighed. Each grain of the tersulphide

so found corresponds to "80487 gr. of arsenious

acid, or 'Gl gr. of metallic arsenic.

As (metallic) Arsenic :—Obtained by one of

the processes already given. Each gr. repre-

sents 1*32 gr. arsenious acid.

As Arsenious anhydride :—Obtained in a
weighed capsule or tube, either by the crys-

tallisation or sublimation test. The weight is

the answer sought for arsenious anhydride.

Each gr. of this is equiv. to '75758 gr. of
metallic arsenic.

VoLTJMETRiCAi.iiT. (Method of P. Mohr.)
This depends ou the fact that an aqueous solu-

tion of arsenious acid, or of an alkaline arsenite,

when mixed with an excess of saturated solu-

tion of pure bicarbonate of soda and a little

starch-paste, has its arsenious acid converted
into arsenic acid by a solution of iodine. A
standard solution of iodine is, therefore, an
appropriate arsenim'eter for the above mixture.
The solution of iodine is added until the blue
starch -reaction just begins to appear, the
arsenious solution having been previously

exactly neutralised with pure carbonate of
soda if acid, or with pure hydrochloric acid

if alkaline. The results are accurate when no
substance capable of oxidising or decomposing
iodine is present in the liquid tested.

Phys. eff., Sfc. Arsenious anhydride or white
arsenic is alike destructive to vegetable and
animal life. Seeds soaked in any but a very
weak solution of it lose their power of germi-
nation, and buds plunged in it become incap-

able of expanding into flowers. When applied

to the leaves, roots, or stems, absorption takes

place, and the plant soon perishes. On com-
bustion it evolves the characteristic garlic-like

odour of arsenic, and arsenic may be dis-

covered in its substance by chemical tests.

According to Jager, Gilgenkrantz, and Pereira,

a few of the lower order of the algse are occa-

sionally developed in solutions of arsenious

acid. To all animals, from the infusoria up
to man, arsenic proves deleterious, although
in different degrees, the highest susceptibility

of its effects existing in man on account of the

superiority of his development. In all of them
death is preceded by inordinate actions and in-

creased evacuations,especially from the mucous
surfaces. Difficult respiration, thirst, vomiting,

and convulsions are the leading symptoms
which gradually develope themselves as we
approach the higher grades of the system.

(Jager.) In very small or therapeutical doses,

properly administered, it is a valuable medi-

cine, and acts as a tonic, alterative, and anti-

spasmodic attenuant, and externally as an
escharotic. In slightly increased medicinaldoses,

or long-continued small doses, nausea, vomiting,

purging, griping, debility, emaciation, and all

the effects of slow-poisoning, occur in succession

—a gradual sinking of the powers of life, with-

out any violent symptom ; a nameless feeling of

illness, failure of the strength, an aversion to

food and drink, and to all the enjoyments of

life. Redness of the conjunctiva and eyelids,

headache and giddiness, spasm«, eczematous

eruptions, numbness and paralysis of the

limbs, and ptyalism, are also frequent and
well-marked symptoms of slow poisoning by
arsenic. In an excessive or poisonous dose

the symptoms are rapid and violent, usually

indicating extreme gastro-intestinal inflamma-

tion and disorder of the cerebro-spinal system,

and often occasioning death in from one to

three days. The smallest fatal dose found re-

corded by Christison is 4^ gr., taken in solution.

The subject was a child 4 years old, and
death occurred in six hours. 2^ gr. destroyed
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a robust girl in 36 hours. (Letheby.) 2 gr.,

in solution, are suspected to have caused the

death of a full-grown woman. 2 or 3 gr.

may be a fatal dose. (Dr A. Taylor.) Not-

withstanding these facts much larger quanti-

ties have been taken, under peculiar circum-

stances, with comparative impunity ; and cases

are not wanting in which even enormous
quantities have produced very trifling effects.

The dose for animals is—Cattle, 5 to 10
grains. Hokse, 5 to 10 grains. Sheep, 1 to

2 grains. Pig, ^ to 2 grains. Doa, -^^ih. to

^th of a grain.

Under all circumstances arsenious anhydride
is, undoubtedly, one of the most powerful of the

mineral poisons ; and in whatever form or way
it is introduced into the system it exerts the

same deleterious influence. In all cases, in

sufficient doses, its action is to increase the

secretions, diminish the contractility of the

voluntary muscles, and to produce convulsions,

prostration and death.

Arsenic is a non-accumulative, irritant

poison, and exerts no decided chemical or cor-

rosive action on the tissues. (Taylor.)

Pois., Sfo.—Symp. These sometimes begin
to appear within half an hour after the poison

has been taken, or even sooner; but much
more generally, not until after the lapse of

some hours. They usually commence with

nausea and distress at the stomach, followed by
thirst, often intense, and a sense of burning
heat in the bowels ; then come on constriction

of the oesophagus, violent vomiting, severe

colic pains, tenesmus, and excessive and pain-

ful purging, the stools being occasionally

bloody; but pain, vomiting, &c., do not in-

variably occur. The pulse is generally quick,

small, feeble, and irregular — sometimes
scarcely perceptible, and the heart's action is

irregular and tumultuous. The tongue is dry

and furred ; the respiration difficult and
panting ; the urino-genital apparatus is often

affected; there is pain and difficult micturi-

tion, and sometimes entire suppression of

urine; faintings, coldness of the limbs, and
cold sweats, with other signs of debility, inter-

vene. Itching, and eczematous eruptions of

the skin, trembling, painful cramps, and con-

tractions of the extremities, and violent con-

vulsions often follow; and after these, a

greater or less prostration of strength, which
induces a deceitful calm. At length the

heart's action abates, the skin becomes suf-

fused with a cold clammy sweat, and the suf-

ferer dies from exhaustion. The progress,

succession, and pre> ise character of the sym-
ptoms are modified by the idiosyncrasy of the

individual, the quantity of the poison, and the

manner in which it has been taken ; and are

seldom all present in the same person.

Treatm. If vomiting has commenced it

should be promoted by tickling the throat, and
administering a large quantity of gelatinous
hydrated peroxide of iron, or other appropriate
antidote, in divided doses, mixed with a large

quantity of warm or tepid water, strongly
sweetened with sugar. If vomiting has not
commenced, which is rare, it must be excited
by administering 15 to 20 gr. of sulphate of
zinc, or ipecacuanha (or in the absence of
these, a teaspoonful of flour of mustard) in a
tumbler of tepid water, and tickling the
throat as before. If these means fail in ra-

pidly inducing copious vomiting, the dose
must be repeated, or the stomach-pump had

.

recourse to. Altogether as much as 16 to 18
oz. of the hydrated peroxide of iron may be
administered. If the poison has been swal-

lowed several hours previously, and hence may
have passed the pylorus, a strong dose of

castor oil or a purgative clyster may be ad-

ministered, and, after its action, another clys-

ter containing the antidote. As soon as the
stomach and bowels are cleared, diuretics and
sudorifics should be given in abundance.
Lastly, any remaining irritation must be re-

lieved by demulcent and soothing remedies;
or if urgent, by slight general or local bleed-

ing, which cannot be earlier practised without
danger ; and opium, camphor, and ether, fol-

lowed by tonics, may be had recourse to, to

recruit the system.

Lesions. Redness and inflammation of the
whole primse viae; and sometimes of the
mouth, fauces, and oesophagus, but more
usually the contrary. Sometimes also, though
seldom, there is no marked appearance of in-

flammation in the stomach and intestines.

The stomach is usually highly injected, and
frequently marked with extravasations ; lungs
gorged with blood ; mucous lining of trachea

reddened; heart generally flabby, and exhibit-

ing deep red or blackish stains, and the right

cavities more or less loaded with blood ; the
conjunctiva is sometimes very vascular; and
redness, extravasation of blood, and effusion of

serum is occasionally seen in the brain. The
blood is frequently, though not invariably,

fluid after death, and dark coloured. Under
certain circumstances, the mucous membrane
of the stomach and intestines is lined with a
multitude of brilliant points or grains, which
have been mistaken for arsenious anhydride;
but which, according to Orfila, are composed of

fat and albumen. Placed on burning coals, they
decrepitate on drying, and produce a species

of explosion or detonation. These grains are

also met with in the stomach of persons who
have not been poisoned. Digested in water,

the liquid obtained from them does not show
the presence of arsenic when submitted to re-

agents.

Ant. In the order of their assumed effi-

ciency :

—

Moist peeoxide of Ieon.—See

under the preparations of Ieon (Arsenici An-
tidotum, G.). Hydrated or gelatinous sesqui-

oxide or peroxide of iron (for an adult—a table-

spoonful, in water, every 8 or 10 minutes

until 12 or 16 oz., or more, have been taken).

Hydrated sulphide of iron (as 10 last).

Gelatinous hydrate of magnesia (as the last).
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Calcined magnesia (taken as the first). Salad

or olive oil, or almond oil, and oil or fats

generally (ad libitum), are all highly effective

in lessening, if not destroying the action of

arsenious anhydride).' Albumen (white of egg),

or liquids containing it (in cold water, ad libi-

tum). Milk, wheat-flour, oatmeal gruel (with
water, ad libitum). Lime water, with milk
(as the last). Chalk, with milk and water (as

the last). Infusion or decoction of bark, or

better, of nut-galls (as the last). Sugar or

syrup (ad libitum). See Treatm. (above); also

tlie above substances under their respective

heads.

Uses, Sfc. Arsenious anhydride and its com-
pounds are extensively employed in the arts

and medicine. It is used by the dyer, it fur-

nishes the artist with several of his most beau-
tiful pigments, and the glass-maker and ena-

meller with a flux or material to whiten and
decolour their wares. In agriculture, it is

used (in solution) as an anti-smut for seed-

wheat ; and as an anti-vermin lotion or dipping
for sheep and cattle. In small (therapeutical)

doses it is a valuable remedy in intermittent

fevers, chronic skin diseases (especially lepra

and psoriasis), and in several nervous affec-

tions (as neuralgia, epilepsy, chorea, tetanus,

&c.). It is the active ingredient of the taste-

less ague-drop ; of Fowler's and Pearson's

solutions; and in the Tanjore pills, long
celebrated in India for the cure of the bite of

the cobra di capello and other venomous ser-

pents, as well as of hydrophobia. It has been
given in syphilis, chronic rheumatism, typhus,
and several other diseases, with more or less

advantage. Cautiously administered in phthisis,

it frequently restores the appetite and strength
and greatly retards, and in some cases arrests,

the progress of the disease. It has been re-

cently used to relieve toothache arising from
caries. Externally, it is employed in the form
of powder, lotion, and ointment, for the cure
of cancer. Plunkett's ointment. Pate arse-

nicale, Davidson's Remedy for Cancer, and
several other like preparations, owe their ac-

tivity to arsenious anhydride. Water in which
white arsenic has been steeped hafe become a

favorite cosmetic wash with many ladies, since

1 Dr Blondlot, in a paper communicated to the Paris
Academy of Sciences, has come to the conclusion that tlie

shghtest quantity of greasy matter in contact with arseni-
ous anhydride reduces its solubility to about l-20th of what
it was before. Tliis explains at once why, in certain judicial
investigations, arsenic has been sought for in vain in the
liquid contents of the stomach, when the food consisted
partly of fatty substances, such as broth, milk, &c. It
likewise explains how arsenious anhydride, taken in pow-
der, may sometimes remain a long time in the stomach
before it produces any deleterious effect; since, in such
cases, its action is liindered by the presence of fatty
matter. Jugglers often swallow arsenic with impunity,
because, according to Dr Blondlot, they previously take
the precaution to drink milk and eat fat bacon. Hence,
in cases of poisoning by arsenic, oils and fatty substances
maybe administered as real antidotes, capable of suspend-
ing the action of the poison for a considerable time, until
more radical means of effecting a cure can be applied.
The people engaged in some of the arsenic-works regard
salad oil as almost a certain antidote to this poison.

its assumed property of softening the skin
was announced in a cert un popular periodical.

It is also the prime ingredient in the papier

moure, a popular fly paper. Its use, whether
internal or external, is, however, attended with
considerable danger in unskilful hands, and
should, therefore, never be adopted but under
proper advice.

—

Dose, -^^ to
J-

gr., made into

pills with crum of bread and lump sugar ; or

in solution, 3 to 5 or 6 drops, twice or thrice

daily, gradually and cautiously increased to 12,

or even 15 drops. As a rule, arsenical prepa-
rations should be taken soon after a meal, and
by no means on an empty stomach. (Dr A. T.

Thomson.) The dose should be suspended, or

greatly reduced, as soon as the conjunctiva is

affected (Hunt) ; or if dryness of the month or

throat, or irritation of the stomach or bowels,

ensues. Mr MacuUoch found the pills more
efficacious than the solution ; they act dif-

ferently, and cannot be substituted for one
another.

Arsenic is a favorite tonic and alterative

with farriers, who often administer it very

carelessly to horses, to the serious injury of

these animals. It is also a favorite with

grooms, who have imbibed the notion that

small doses of it contribute to improve the

condition of the skin. The best-informed

veterinarians, however, either wholly avoid it,

or use it with very great caution.^

—

Dose (for

a hoese), 2 to 5 or 6 gr., twice or thrice

daily ; in farcy or glanders, 10 to 12 gr. In

solution it is often employed as a wash or dip-

ping to destroy vermin in cattle and sheep

;

but its use is not free from danger, particularly

to the shepherds or dippers.

Gen. commentary. The necessary length of

the preceding article, owing to the great im-

portance of the subject in its relations to

toxicology and medical jurisprudence, has left

us little space for further remark here. In

addition to what has been said on arsenical

testing, it may be useful to caution the reader

of the absolute necessity of only employing
tests and reagents which are themselves abso-

lutely pure; and in which the operator has,

by personal examination, failed to detect the

slightest trace of atsenic. Commercial sul-

phuric, nitric, and hydrochloric acids, potash,

soda, nitre, iron, and zinc, frequently contain

* " As a therapeutic agent for horses, arsenious acid can

be well dispensed with. It is, however, employed by some
as a tonic, in doses of from 10 to 20 gr. daily; and by
others as a vermifuge. When injudiciously administered

death has been the result. By those of the old school it

is extolled as a caustic, and a very powerful one doubt-

lessly it is; but there is this disadvantage attending its

use—we cannot control its action, and, oftentimes, a most

extensive and painful wound is caused by it. Occasionally

it is resorted to for the eradication of warts ; althouirh a

better plan is to extirpate them at once with the knife.

When, however, this is inadmissible, 1 part of arsenious

acid, in very fine powder, may be mixed with 4 parts of

lard, and a (small) portion of the compound apphed, with

friction, over and around the excrescence every otiierday,

for three or four times. This will excite such a powerful

sloughing action, that in about 10 days the warts will be
thrown off." (Prof. Morton.)
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arsenic; from which, however, they may be
freed by chemical processes ; or they may be

purchased in the pure state from respectable

dealers in chemicals. But no assurance of the

vender should be regfirded as a proof of their

purity. In all judicial investigations the

absence of arsenic in the several tests and re-

agents, and the apparatus employed, must be

demonstrated and sworn to. We may further

add, that the results afforded by no single test

can be depended on. In matters of such vast

importance, the most ample confirmatory evi-

dence must be sought.

Marsh's, Reinsch's, Lassaigne's, the sulphur,

and the Reduction Tests, and their modifica-

tions, are those now generally preferred by
toxicological chemists ; each of which, with its

confirmatory tests, are amply sufficient for the

indisputable identification of arsenic.

Modern toxicologists have abandoned most
of the old processes for the detection of arsenic,

and have adopted one of two, which have been
found more expeditious as well as more certain.

These are the tests of Marsh and Reinsch,

preferably the latter.

Heeapath's Method is to obtain deposits

by Reinsch's Test on 4 or 5 pieces of No. 13
copper wire ; each piece being about 2^ inches

long, and previously flattened and planished

with a polished hammer for about one half its

length. The deposit, with some of the adher-
ing copper, scraped from one of these coated

pieces, is sealed up hermetically in a tube for

future production. The scrapings from
three pieces of wire are separately submitted
to the sublimation test in tubes bent in the
form of an obtuse V capillary at one end, and
about ^ths of an inch in diameter at the
other; the capillary leg being about three

times as long as the larger one. The scrap-

ings are placed in the bent part of the tube

;

and the flame of a small spirit lamp is so ap-

plied as to slowly drive the sublimate into the
narrower portion of the tube, which is held

rather higher than the other. If the deposit

so obtained be mercury, it condenses in white
shining globules ;—if lead or bismuth, it does
not rise but melts into a yellowish glass, which
adheres to the copper; if tellurium, it falls

as a white amorphous powder ; if antimony,
it does Bot rise at that low temperature ; but
if it be arsenic, it sublimes as arsenious anhy-
dride, which condenses as minute octahedral
crystals, looking, with the microscope, like

very transparent grains of sand. One of these

tubes containing the sublimed arsenious anhy-
dride is then sealed up, like the first one, for

future production. The capillary part of ano-
ther tube containing the sublimate is then cut
off', and carefully boiled in a few drops (10 to

15) of distilled water ; and, when cold, 3 or 4
drops of the resulting solution is poured on a
plate of white porcelain, and to this, by means
of a glass rod, one drop of solution of ammo-
niacal sulphate of copper is added. The mix-
ture is then carefully conducted on to a piece

of white filtering-paper set on the surface of a
smooth, clean, and dry chalk-stone, by which
the moisture is absorbed, and the smallest

portion of Scheele's green produced by the
test rendered more conspicuous. The ammonio-
nitrate of silver test is then applied, in a similar

manner, to 3 or 4 drops of the remaining so-

lution ; after which the pieces of paper with
the spots are dried, and sealed up in separate
tubes, as before, observing to exclude the light

from that containing the yellow precipitate of
arsenite of silver. A stream of sulphuretted
hydrogen is then passed through the remaining
tube containing the arsenical sublimate, by
which the latter is converted into the yellow
tersulphide—this too is sealed up. Here are
now five tests—the metal, the acid, arsenite

of copper, arsenite of silver, and yellow ter-

sulphide of arsenic.

It is now well known that certain soils con-
tain arsenic, either as arsenite of lime or sul-

phide of arsenic ; and which, under favorable

circumstances, may permeate or be absorbed
by a body, after interment. In judicial inves-

tigations following disinterment it is, there-

fore, necessary to examine portions of the
cemetery-earth taken from the grave, as well

as from parts more or less distant from it.

For this purpose the earth should be thoroughly
dried in a water-bath, drenched with pure and
concentrated hydrochloric acid, and allowed
to stand for twenty-four hours. The mixture
is then distilled, and the distillate tested for

arsenic by Reinsch's or Marsh's test. Should
the product of one distillation yield no evi-

dence of arsenic, it should be returned to the
retort, if necessary, a second or even a third
time, and the distillation repeated.

The practice of employing an alkaline solu-

tion of white arsenic as an anti-smut steep for
wheat, has lately arrested the attention

of chemists. M. Audouard states that he has
detected traces of arsenic in the crops raised

from seed-wheat thus treated. But that which
appears to be likely to prove much more
dangerous is the introduction of arsenic into

crops by the employment of crude super-
phosphate of lime as manure—a siibstance

often rich in this poison. Dr Edmund Davy
positively states that arsenic, as it exists in

artificial manures, is taken up by plants grow-
ing where those manures have been applied

!

He found cabbages and turnips taken from
fields manured with superphosphate give
unmistakeable evidence of being ' arseniated.'

These facts have some important bearings

;

for though the quantity of arsenic which
occurs in such manures is not large when
compared with their other constituents, and
the proportion of that substance which is thus
added to the soil must be necessarily small,

still plants during their growth, as in the case

of the alkaline and earthy salts, take up a con-

siderable quantity of this substance. Further,

as arsenic is well known to accumulate in

soils, though not an accumulative poison in
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the animal system, the effects after some time

will probably be, that vegetables raised on

those continuously so manured will ultimately

be found to contain such a proportion of ar-

senic as will exercise an injurious effect on

the health of man and animals. The state-

ment of M. Audouard has been disputed by M.
Girardin, because he failed to detect arsenic in

corn under the circumstances ; and it is also

denied by Dr A. S. Taylor, and others

;

but our own experiments, very carefully per-

formed, confirm the assertions of both Au-
douard and Davy. The ultimate consequences of

pouring into the Thames such enormous quan-

tities of disinfectants contaminated with ar-

senic, as has been done during the last three or

four years, is another matter deserving consi-

deration, and one which has been ably pointed

out by Dr Letheby, in his reports as Officer of

Health to the City of London.
Dr Lois has found arsenic, often in large

quantities, in ordinary brass, and brass utensils

;

and we have ourselves repeatedly found ar-

senic in the Britannia-metal, German-silver,

and other cheap white alloys at present in such

general use.

The preceding facts are recommended to the

careful attention of medical jurists.

By Act of Parliament^ it is provided—1.

That every vender of arsenic sha,ll, before the

delivery of the same to the customer, enter in

a book or books kept for the purpose, the date

of sale, name, and residence of the purchaser,

in full, his or her condition or occupation, the

quantity so sold, and the purpose or purposes

for which it is required, in a form set forth in

the schedule to the Act ; which form or sche-

dule shall be signed by the vender, and by the

said purchaser, unless he be unable to write,

when such fact shall be recorded in the said

schedule by the vender; and this schedule,

when a witness is required to the sale, shall

also bear his signature, together with his place

of abode :—2. Arsenic is not to be sold to a

stranger, unless in the presence of a witness

acquainted with both vender and purchaser :

—

3. No person to sell arsenic unless it be pre-

viously mixed with at least 1 oz. of soot or 5
oz. of indigo to the pound; unless such admix-
ture would be injurious to the object for which
it is intended, when not less than 10 lbs. is to be

sold at any one time :—4. Penalty for evading
the Act, either as vender, purchaser, or witness,

^20 :—5. Act not to extend to arsenic used in

compounding prescriptions nor to the wholesale

trade :—6. The word 'arsenic' to include ' arse-

nious anhydride,' and the arsenites, arsenic

acid and the arseniates, and all other colourless

poisonous preparations of arsenic. See Ar-
senic, Aesenic Acid, Lotions, Pills, Sheep-
DIPPIN&, Soaps, Solittions, Wheat-steeps,
Ieon, Potassa, Soda, and other Bases, &c. &c.

(also below).

Self-detect'ing Arsenious Anhydride. Frep.

(Dr Cattell.)—1. Ordinary white arsenic to

1 14 Vict., c. xiii, 1851.

which is added a small quantity of a mixture
of dry calomel and quick-lime ; or of dried

sulphate of iron and powdered gall-nuts. The
pi'oduct is white, but immediately turns black
when mixed with liquids :—2. As the last, but
adding a mixture of thoroughly dried sulphate

of iron and ferrocyanide of potassium. Strikes

a blue :—3, As last, but using dried phos-

phate of sodium and dried sulphate of iron.

Strikes a green. Proposed as a method of
preventing arsenic being used as a poison,

AKSENICAL PIGMENTS, EFFECTS OP.
The composition of those substances which are

compounds of copper with arsenious, very
frequently combined with acetic acid, will be
found under Geeen Pigments, under their

respective commercial names of Scheele's
Geeen, Mineeal Geeen, Emeeald Geeen,
and ScHWEiNFUET Geeen. The purity

of tint and durability of these arsenical

salts have, not unnaturally, caused them
to be employed in many branches of in-

dustry, the products of which are every-

where around us,, and as the colouring material

of these, they are placed in conditions very
favorable to their being taken into the stomach
or lungs. This will be apparent when we
name a few of the materials in which they are

employed :—wafers, candles, wall-papers, win-
dow curtains, confectionery.

A curious illustration of the risks attending

their use may be cited from the ' Medical
Times and Gazette' of April, 1854, which
states that some loaves found to contain

arsenic were discovered on inquiry to have got
the dangerous intruder from having been
allowed to stand on shelves freshly painted a

bright green colour. Arsenical-coloured wafers

may be pronounced free from danger, so long

as they are kept out of the reach of children

;

and although the arsenical vapours given off

by burning a green wax taper would not be

sufficient to induce toxic results, the fact of

the extreme sensibility of some people to the

action of this poison, when taken in by the

lungs, renders the use of these tapers a very

objectionable one, particularly if they are

generally employed in a household. The
burning of wax candles, coloured with arsenical

green, is, of course, still more strongly to be

condemned, because from its superior mass,

when compared with the taper, the candle gives

off a greater amount of the poisonous fumes.

An arsenical taper weighing 17'69 grains was
found upon analysis by Mr Bolas, late of

Charing Cross Hospital, to contain 0'276 grains

of arsenious acid. •' A Christmas tree," says

Mr Blyth, " brilliantly illuminated with

Christmas candles, may be taken as an extreme
instance of the danger likely to arise from this

source." That the employment of arsenical

green in the manufacture of sweetmeats was
not abandoned in 1873 may be evidenced from a

circumstance quoted by Mr Blyth in his interest-

ing work on 'Hygiene.' "During the Christmas
of 1873 a large cake in which was imbedded
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a green card labelled " for the bairnies," was
seized in a baker's shop at Greenock. The
card was coated with sugar, and on being sub-
mitted to analysis, was found to contain 7'04

grains of arsenious acid.

A curious case, illustrating the effect of

arsenical wall-papers, is furnished by Dr
Dalzell, of Malvern. He was attending a lady

ill with scarlet fever, and during the attack

her husband occupied a small bedroom. The
first night he slept in it his slumbers were
most unrefreshing and disturbed by horrible

dreams, and on rising in the morning he felt

languid and weak, had lost his appetite, and
had a dull headache. Towards the evening
theseunpleasant symptoms had nearly vanished.

On the second night (when he occupied the

same dormitory) and on the day following

the same disagreeable symptoms returned.

He then changed his bedroom, and forthwith

they troubled him no more. A servant, who
next occupied the chamber, was affected as

her master had been. Dr Dalzell suspecting

the wall-paper as the cause, examined it, and
found it to contain a large quantity of

arsenic.

Some little time since Mr Bolas examined
a sample of wall-paper containing 27*53 grains

of arsenious acid in the square foot, and in

this case the pigment was so loosely fixed that

the slightest friction was suiBcient to detach

a portion and diffuse it through the air. Nor
is this surprising when we consider how
slightly the arsenical colour is attached to the

surface of the paper, as well as how easily it

may become liberated from it by the desiccation

of the air of the room when heated by a fire.

This may be exemplified by drawing the sleeve

of a black or dark-coloured coat over an
arsenical wall-paper, and observing the green
deposit that is left on the garment.

After this we shall be prepared for the fol-

lowing statement :
" Hamberg drew, by means

of aspirators, the air of a room, the walls of

which were papered with a very old green

paper, through various tubes containing cotton

wool and silver nitrate. On examination

scarcely any solid particles could be discovered.

The cotton -wool was fused with sodium nitrate

and carbonate, and gave a little feiric oxide

and a trace of arsenic, but the solution of

nitrate of silver gave decided evidence of

arsenic, as well as of sulphide of silver." ('Phar.

Jour.')

Not many years since Professor Fleck
showed that the arsenious acid in the Schwein-
furt green, when in contact with moist organic

substances, and especially starch-sizing, forms
arseniuretted hydrogen, which diffuses in

the room, and which is no doubt the cause of

some of the cases of arsenical poisoning from
green papers. So that a contrary condition

to a dry atmosphere, viz. a moist or damp one,

may also lead to results nearly, if not quite as

objectionable, when rooms are papered with
arsenical papers. We have Mr Blyth's word

for the assertion, that the most dangerous
of the arsenical papers, viz. those covered with
a thick, unvarnished, loosely coherent layer of
Scheele's green are most frequently to be met
with in our nurseries, where the beds are

placed next the wall, and where the attrition

of the bedclothes frequently removes portions

of the poisonous colouring matter. The fine

cupro-arsenical dust which thus becomes
diffused through the room, now and then pro-

duces in children symptoms resembling those

of violent catarrh. Some of the wall-papers

of these nurseries have been found to yield

18 grains of arsenious acid in a square foot.

It would appear that the use of arsenical pig-

ments is by no means restricted to green
wall-papers. Very recently an analytical

chemist examined a great number of samples
of wall-papers of different colours, and was
surprised to find arsenic in most of them.
Within the last year the writer examined the
pigment which he could disengage without
much difficulty from a very small piece of

green muslin window curtain, and found it

yield a large quantity of arsenic. In Paris

alone there are more than 15,000 people who
earn their living by making artificial flowers,

a quarter at least of these workers being en-

gaged in that branch of the manufacture
in which Schweinfurt green is used. From
the instances already adduced of the ill effects

caused, although in a mild degree, by occa-

sional and accidental exposure to arsenical

pigments, we shall be prepared to learn that

the danger and the damage to health is very
much more intensified when, as in the case of

these poor artisans, the workman is constantly

handling the deadly material, and incessantly

inhaling an atmosphere laden with its par-

ticles. Dr Vernois has published a most inter-

esting description, which we subjoin, of the
artificial flower-maker at work. He says :

—

" These greens are formed either from arsenite

of copper alone, or mixed in variable propor-
tions with acetate of copper (English green).

Arsenical greens are employed to colour differ-

ent herbs, to tint the fabric destined to pre-

pare the leaves of artificial flowers, as they are

painted directly on the leaves or petals of

flowers worked on cloths of various textures.

For these various purposes they buy the

Schweinfurt or the English green (vert

Anglaise), either in povvder or in aqueous
solution, and add to it, according to the effect

desired, a certain quantity of Flanders glue,

starch, gum, honey, or turpentine. Some-
times it is applied in the dry state, in order

to sprinkle it over the things already coloured

by the arsenical green. They frequently also,

in order to modify the colour, mix with it a

certain quantity of chromate of lead or picric

acid.

The preparation of herls is carried on as

follows :—The workman plunges into a shallow

vessel, containing a sufficiently liquid solution

of Schweinfurt green, one or several stalka
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of natural plants, perfectly dried, and agitates

them quicltly, seizing tliem by their roots witli

a pair of forceps. This operation, which is

termed ' steeping,' sti.iQS the fingers, the arms,

the person, and the clothes of the workman, and
the surrounding objects are covered with traces

of this Ivind of paint. Tlie plants thus pre-

pared are hung on a line, and there allowed to

dry for thirty-four or forty-eight hours. At
the end of that time all the stalks are gathered
and formed into bundles, which are used finally

for bouquets. Often enough, to satisfy some
freak of fashion, they are sprinkled with pow-
dered arsenite of copper. This is the powder-
ing. The bouquet-work constitutes one of

the principal dangers ; for the colouring matter
not having been fixed by any mordant, de-

taches itself in the form of a fine dust, which
penetrates the skin of the hands, and which
the workman breathes constantly. This
danger is still more increased when he
handles bouquets covered with arsenical

powder. At other times, however, in the
manufacture of the plants, the Schweinfurt
green is diluted with a sufficient quantity of

turpentine. In this way the colour takes a
smooth appearance, not altered by contact

with water, and does not escape immediately
in the form of powder by gentle handling;
but when it is thoroughly dry it falls to the
ground in little flakes, and may again rise in

the air with ordinary dust. Thus the danger
is modified, a little retarded, but always exists.

There are then in this speciality of the florist

the operations of steeping, drying, powdering,
and arranging the flowers for bouquets, which
in their details place the workman or the pur-

chaser under the more or less direct, and more
or less active influence of arsenical salt. This
particular industry is exercised under condi-

tions which render it still more injurious ; for

it is freely practised by a number of poor
workpeople, by households living in one or

two rooms, ill-ventilated, ill-lighted, and which
they never sweep, and of which the floor like

the furniture, and like the clothing of the
workpeople, is continually impregnated by
pigment and covered with arsenical dust. The
preparers of the cloth destined for the manu-
facture of the artificial leaves by the aid of

arsenical greens, comprehend the portion of

the work most exposed to deleterious action.

They use arsenite of copper alone, mixed
principally with starch, and in rare instances

associated with acetate of copper in variable

proportions. Some use eublee, a mixture of

picric acid and of greenish indigo, in which
they steep their stufl's. Other manufacturers
use fabrics prepared with hot solutions by ordi-

nary dyers. According to the hue which the
Schweinfurt dyer wishes to obtain, the work-
man commences by giving the stuff a yellow
shade, by plunging it into a solution of picric

acid and pure alcohol. He squeezes it between
his fingers, in order to completely impregnate
it and dries it. It is this preliminary opera-

tion which stains the workman's fingers yellow.
Frequently the latter mixes picric acid by
grinding it with the Schweinfurt green, and
applies this paste immediately to the fabric.

The paste is prepared by kneading the
Schweinfurt green, already treated with water,
with a solution of starch thick enough, yet
sufficiently liquid, to be easily spread on the
cloth. During this working up the paste
the fingers, arms, and hands of the workman
are covered with arsenical solution. This
being ready, the workman lays out his stuflT,

distributes the paste over it, then beats it

between his hands, in order to make the
colouring matter thoroughly penetrate the
cloth. The longer it is beaten the better is

the quality of the article. During this opera-
tion the skin of the hands and arms is com-
pletely impregnated with the solution. Some-
times the cloth, having been touched here and
there with arsenical paste, is attached to a
hook in the wall, and twisted different ways
—wrung as it were. In this way a very uni-
form colouring is obtained. This process is as
bad to the workman as the former. Lastly,

a process which is generally practised consists

in placing the fabric, stained or not with picric

acid, on a wooden table, and distributing ou
both sides the arsenical preparation with a
brush, and then beating the stuff with a thick
rubber. In this way the hands and arms of
the workman are much less exposed to the
paste than in the pi-eceding processes. After
the brushing and beating of the fabric comes
the drying, to which operation attention

must next be directed. Once impregnated
with the green colour by whatever process,

the pieces in squares of about I metre 50 cent,

are hung on wooden frames, furnished with
teeth, on which the borders of the cloth are

transfixed. During this simple operation the

workmen stain themselves much. When the

stuffs are detached from the squares they are

folded, and from every crease falls a fine dust,

which may then be carried into the mucous
membranes. The workmen then are liable

to all the accidents of the manufacturers of

flowers, especially in the operations ofkneading
the paste, or during the beating, brushing,

drying, and folding of the cloths. From the

hands of the fabricator the fabrics are very

often immediately consigned to the manufac-

turers of artificial flowers, who press them,

figure them (that is to say, make the nerves),

arm them with a wire, and mount them
with flowers. It may be at once understood

how much all the manipulations I have just

mentioned are liable to develop the arsenical

dust. The paste has not been fixed on the

stuffs by any mordant ; the starch with which
it is mixed has given it a very brittle consist-

ence, and has predisposed it to be easily de-

tached from the cloth.

The stamping is effected by putting a certain

number of folded pieces one above the other,

and submitting them to the pressure of a
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stamping instrument. Repeated blows of

this instrument detach the paste in scales,

and cover with dust the fingers and person of

the workman. A series of small packets are

taken from the stamping press, which contain,

strongly pressed together, from twelve to

twenty-four leaves. They are passed on to

another workman, who is charged with the

folding. This operation is performed by
holding the little bundle of leaves between
the thumb and index finger of the left

hand.

The thumb of the right hand presses the

edges quickly and sharply so as to separate

the leaves one from another, as you separate

the leaves of a book recently bound. During
this process still more dust escapes. Then
comes the figuring, which by reason of succes-

sive blows applied to each leaf covers the body
of the operator with the same pulverulent

material. Fixing a wire to the leaves at their

lowest part by the aid of gum follows that

operation.

Then the leaves are arranged together in

dozens, and passed to the bouquet manufac-
turers, who mount them. Prom thence they

go to the milliners, who adapt them to differ-

ent articles of dress, and sell them to the

public. Through all this series of transfor-

mations there are the same manipulations, the

same production of dust, the same action on
the skin and mucous membrane, only in a
decreasing degree, from the first preparer to

the milliner. There is, however, a process of

preparing the cloth which diminishes notably
the severity and frequency of the evils of the

Schweinfurt green. It is that which imme-
diately after the drying of the stuffs submits
them at once to the " calendrage." This
operation causes the arsenical paste to pene-

trate mechanically into the fibres of the stuff,

and gives it a smooth and glazed aspect,

which only permits imperfectly the production
of the arsenical dust. This process renders
the successive workings of the cloth less in-

jurious, but it would be an error to consider it

as inoffensive. During the action of the press,

and especially during the separating and
the fixing of the flowers, a notable quantity of

the toxic dust is still produced. However
well prepared the fabrics may be, you have
only to tear it, to detach the coating under the
form of a palpable powder.

It is only necessary to add that the waxing
of the leaves, after they have been separated
and figured, and before putting them into

bouquets, constitutes a protecting envelope
against the effects of the powdered coating
for workmen who then handle them, as well
as for women who wear them ; but this

film of wax is only applied, comparatively
speaking, to a small number of leaves,

for it alters the green and vivacity of its

colou/.

In the preparing of the stuffs in the process
of drying, Dr Vernois says :—A new condition

and serious results appear. The multiplicity

of sharp points fixed in the wooden squares

inevitably pricks and scratches the skin of the

workmen. An inoculation of the arsenical

salt immediately takes place, as if it had been
practised experimentally. The skin irritates

and iuflames, a vesicle first, then a large

pustule covers the orifice of the prick, and
undergoes all the stages of inflammation,

which produces suppuration and often gan-
grene, below which a deep and painful ulce-

ration is developed—all the more tedious to

heal as the inoculation is renewed from day
to day.

The action of picric acid mixed with the
paste can only augment and aggravate the
irritation of the wounds. If the ulcerations

are numerous the workmen may absorb the
arsenious acid and be liable to serious results.

I have seen a certain number of workmen with
glandular enlargements under the armpits, and
the hands in such a state that they were obliged

to come to the hospital, where they were only

cured after one or several months of treatment..

The aspect of the hand was then characteristic

to the greenish-yellow tint of all the skin, and
especially of the palmar aspect of the hands.
To the greenish crust under the nails was
nearly always added a yellow colour of the
nails, produced by the repeated contact with
picric acid.

When we add a generally diffused erythema,
then a series of black points, or of inflamed
pustules, and sometimes a whitlow, we shall

have a faithful representation of the evils

which most frequently present themselves in

the preparers of stuffs, for artificial flowers

tinted with Schweinfurt green.

Amongst the endeavours to counteract
the evils entailed upon the workers in this

branch of industry may be mentioned the
attempt to substitute chrome for Schweinfurt
green, as the less poisonous of the two sub-

stances, and the ingenious process of M.Berard-
Zenzilin, which consists in directly incorpo-

rating the arsenical colouring matter with a
specially prepared collodion.

AB'SENIDE. Syn. Aesen'itteet ; Aesenitj-
ee'tttm (-i-ii-), L. ; Aeseniueb, Fr. A com-
bination of arsenicum with a metal (including

hydrogen), in definite proportion.

AR'SENITE (-nite). Syn. Ae'senis, L.j
Aesenite, Fr. ; Aesenigsattee saiz, Ger.

A salt of arsenious acid.

AET. [Eng., Fr.] Syn. Aes (gen., ar'tis

;

pi., ar'tes), L.; rkxvri, tech'ne), Gr. ; Kfnst,
Ger. Primarily, strength, power, and hence
also mental strength, skill ; the application of

knowledge or power to effect a desired pur-

pose ; the power or ability of doing something
not taught by nature or instinct; practical skill

guided by rules. Science is knowledge

—

Aet,
practical skill in applying this knowledge.

Aet is applied science ; whilst science is

knowledge obtained by observation, e^erience.
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and ratiocination. This distinction is nowhere
more fully seen than within the domain of

chemistry, where knowledge, deduction, great

power of generalisation, and great expertness

are necessary elements of success. Art has

611ed the world with luxuries, conveniences,

and comforts; and art—the arts— useful or

fine—are the safest and surest civilisers o£ our

race. See Science.

ARTESIAN WELL. A cylindrical perfora-

tion hored vertically down through one or more
strata of the earth till it reaches a porous bed
of gravel containing water, this fluid being

placed under such incumbent pressure that

it rises up the perforation either to the surface,

or to a convenient height for the operation of

a pump. When they rise to the surface these

wells are called spouting or flowing. The
name of these wells is taken from Artois, a

province in the Departement du pays de Calais,

where their use was revived. They have been
in use for a long time in Italy and in the

East. The accompanying drawing represents

the manner in which rain may be supposed
to distribute itself when it falls upon a portion

of the surface of our globe. The figure repre-

sents a geological section, showing the succes-

sion of the different strata.

The figure is supposed to represent two
beds, A, B, more porous, and consequently more
absorbent than the rocks by which they are

interstratified. The condensed dews and
rains falling upon the distant hills pass rapidly
by the outcrops of the strata to the lower levels,

until the entire mass becomes thoroughly satu-
rated with water. Supposing two such beds as
are represented in the section to exist, fully

charged with water, it is evident that if we
bored down into them through the rocks as
represented at C, D, the water would rise

through those wells or borings, and spring out
in the form of a jet to such a height above the
surface as is due to the height of the hills

from which the water has been obtained. The
fountain derived from B would necessarily
flow as much higher as that derived from the
bed A, as is the height of B above A.

For particulars as to the modes of construct-

ing artesian wells, the reader is referred to
' Traito sur les puits Artesiens,' by M. Garnier,

and to ' Considerations Geologiques et physi-

ques sur la theorie des puits forces, on fontaines

Artesiennes,' by M. le Vicomte Hericart de
Tliury, and to ' Rudimentary Treatise on Well-
digging, Boring, &c.,' by J. G. Swindell, and
also to Ure's ' Dictionary of Arts, Manufac-
tures and Mines,' edited by Mr Robert
Hunt.

ARTHANI'TINE (-tin). [Eng., Pr.] S,yn.

Aetaniti'ne ; Abthaniti'na, L. a peculiar

substance first obtained by M. Saladin, by
the action of alcohol on the tuberous stems of

the herb arthrani'ta or sow-bread. It is acrid,

colourless, and crystalline, and imparts its

acridity to the plant.

AR'TICHOKE. Syn. Cin'aea, Cs-n'aba;

Scol'tmtts, L. ; Abtichaxtt, Pr. ; Arti-
SCHOCKE, Ger. The cynara scolpmus (Linn.),

a thistle-like perennial plant of the nat. ord.

Compositse (DC). Sab. Southern Europe ; but
now extensively cultivated in our gardens, for

its 'bottom,' or the sweet fleshy receptacle of

its flowers, which is eaten as a pot herb. These
are soaked in brisk boiling in water, stalk-

ends uppermost, until tender ; and take ^ to 1

hour according to their age. Sometimes they
are preserved in brine (pickled aetichokbs);
and also after depriving them of the ' choke

'

and spiny hairs and blanching them by immer-
sion in boiling water, by drying in the sun
(deied aetichokes; cttls d'aetichatjt,

Pr.), by which they retain their flavour for

some time. Infusion of the flowers, used with

rennet.

As an esculent the artichoke resembles

asparagus in its general properties ; but it is

said to be more nutritious, and even more
diuretic.

Artichokes, Jeru'salem. The helianthus

tuherosus (Linn.), a perennial plant of the

sun-flower family, and quite distinct from the
preceding. Hob. The Brazils. The appella-

tion " Jerusalem " is believed to be a corrup-

tion of the Italian word girasole—"a sun-

flower," to which botanical family the plant

belongs. It is cultivated in England for

culinary purposes. Roots (tubers) resemble

the artichoke in flavour ; but are con-

sidered far from wholesome, being apt to

produce flatulence and dyspepsia. They are

diuretic, and impart the odour of turpentine to

the urine. They are cooked by boiling (15 to

25 minutes, according to size), or frying ; in

the former case served with melted butter.

They are also served mashed, like turnips.

The flowers yield a volatile oil resembling that

of turpentine.

Composition of the Jerusalem artichoke

from an analysis by Payen, Poisot, and
Fevry :

—
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Nitrogenous matter . 3-1

Sugar . . 14-7

Inulin . . 1-9

Pectic Acid . . 0-9

Pectin . . 0-4

Cellulose . . 15
Fatty matter . . 0-2

Mineral matter . 1-3

Water . . 76-0

100-0

From the above it will he seen that this

esculent contains no nitrogen.

ARTIFICIAL FOODS. See Faeina.
ASAEABAC'CA (as-a-). Si/n. As'aettm, A.

Eueop^'ttm (Linn.), Nae'dus monta'na*,&c.,

L. J
AsAEET, A. d'Eueope, Cabaeet, Azaettm

c, Naed sattvage, Oeeille d'homme, &c.,

Fr. ; Hazeiwtjetzel, Ger. The dcrapov of

Dioscorides, a small round, hard, stemless,

hardy herbaceous plant, bearing chocolate-

coloured flowers J and of the nat. ord. Aristo-

lochieffi (DC). It grows freely in central

France, and is found in woods and shady places

in Lancashire, Westmoreland, and other parts

of England. Sab. Europe, between 37° and
60° latitude.—Root & rhizome (as'aei ea'dix)

has a pepper-like odour and an acrid taste :

—

Leaves (a. fo'iia) less odorous, though bitter-

tasted, acrid, and aromatic ; formerly officinal

in the pharmacopoeias :—Whole plant (asaea-

BACCA of the shops) nauseant, emetic, and
purgative. Before the introduction of ipecac-

uanha it was the common emetic (6 to 9 of the

green leaves in whey) ; but, owing to the

violence of its action, it has long fallen into

disuse. Its common name in France (caba-

eet, or public-house plant) is said to have
arisen from its frequent employment to relieve

the stomach of those who had drunk too hard.

It is now almost solely used as a sternutatory

or errhine, and is probably one of the best.

According to Grager,^ asarabacca contains

three volatile, oily principles, which may be
obtained by distillation with water :

—

Vola-
tile oiii (o'leum as'ari) :

—

As'aeite, an odour-

less, tasteless, and crystalline solid j fusible

and volatilisable, yielding white and very irri-

tating fumes :

—

As'aetjm-cam'phoe, differing

chiefly from the last in being precipitated, by
water, from its alcoholic solution in cubes or

six-sided prisms, instead of delicate flexible

needles. Also a brownish, bitter, crystallisable

principle (as'aeine, as'aetjm-bit'tee), which
is soluble in alcohol.

Uses, Dose, 8fc. Dried leaves, 20 to 30 gr.,

or root, 10 to 12 gr.; as a purge or emetic.

As an errhine—leaves, 3 to 5 gr. ; root, 1 to

3 gr. ; in powder, snuffed up the nose every
day, or every other day, at bedtime. It ex-

cites irritation and a copious watery discharge,

more or less muculent, which frequently con-
tinues to flow for several days, and occasionally

proves highly useful in certain affections of the
brain, eyes, mouth, nose, ear, and throat, on

^ Gobel and Kemze, 'Pharm. Waareuk,' 1830—1.

the principle of counter-irritation. It has
been found " particularly serviceable in cephal-

algia (headache), obstinate headache, chronic

ophthalmia (inflammation of the eyes), and
some other lethargic affections." (Dr A. T.

Thomson.) In dimness of sight (especially that

arising from fatigue or congestion), deafness,

and slight paralytic affections of the mouth,
tongue, lips, or eyelids, not of a serious organic

character, and particularly in chronic earache,

it also sometimes affords relief after other

remedies have failed. It constitutes the basis

of several Cephalic snuffs, Asaeabacca-
SNUFF, Baeon McKinsey's medicinal pow-
DEE (or snuff), and several other like nos-

trums, which are much extolled by their

venders, and sold at marvellously high prices.

See Patent Medicines, Powdees, Snuffs,
&c. (also below).

AS'AEIN (-rin). C^oSn^P^. Syn. ASAEONE.
A species of stearopten, discovered by Gortz,

in asarabacca. It has an aromatic taste and an
odour resembling camphor, and is said to be
emetic. It is probably a mixture of asarum-
camphor and some partially oxidised volatile

oil. (See above.)

As'arine (of Grager). Si/n. Asaei'na, L. The
crystallisable bitter principle of asarabacca,

noticed above. It is said to greatly resemble
cytisine.

AS'AEITE (-rite). See Asaeabacca.
ASBES'TOS. Si/n. Asbes'tus (aapeffTog,

incombustible, unconsumable, Gr.), Amianth'-
us, La'pis a., &c., L. ; Asbeste, Amiante,
Fr.; Asbest, Steinflachs, Ger. In minera-
logy, a soft, fibrous substance, composed of
flexible or elastic filaments which, in their most
highly developed form, greatly resemble those

of flax or silk, and which bear exposure to a
very considerable degree of heat without
suffering decomposition. It has been proposed

to clothe our firemen in dresses of asbestos

;

but without freedom of respiration could be
insured in a heated and poisonous atmosphere,

this envelope would be of little service. Gloves

are sometimes made of it, for holding red-hot

crucibles. It is also used as a filtering medium
for corrosive liquids. A kind of felt made of as-

bestos is now used as a substitute for wire gauze
to support beakers, retorts, &c., over lamps.

Var. Of these there are several ; as Am'i-
anth or elas'tic asbestos, lig'nifoem a.,

MOUNTAIN-COEK, M.-LEATHEE, M.-WOOD, &C. ;

varying from a grey, brown, or green colour,

to pure white, and from extreme flexibility and
softness, to rigidity and hardness, as indicated

by the respective names.
ASCARIS LUMBRICOIDES. A parasite be-

longing to the genus entozoa, commonly known
as the round worm, and found in the intestines

of man, the horse, the ox, the pig, and some
other of the lower animals. It is of a greyish-

red colour and in size and general appearance
like the common earthworm.

Children are very frequently infested by
them. Their usual habitat is the small iutes-
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tines, but they nre occasionally found in the
stomach, and have been known to transport
themselv(!s into the gall-ducts, frontal sinuses,

nostrils, and mouth. The males arc smaller
than the females and much more rare. The
females produce eggs in groat numbers, but it

is doubtful if the young are ever developed in

the intestine in which the parent worm dwells.

It is probable that the ova gain access to

the intestines of the animals of which they
eventually become the pests from various outer
sources. They are said to be very frequent in

persons who partake much of raw leaves and
roots. Dr Paterson, of Leith, noticed that
families who drank certain water from a well
supplied from a dirty pool, which contained
various vermiform animalcules, were much
infested with this particular species of intes-

tinal worm J whilst others in the same street,

who had recourse to a different water supply,
entirely escaped. For medicinal treatment,
see Worms.
ASCARIS MYSTAX. A parasitic round

worm infesting the cat. It has been also

occasionally found in man.
ASH. Syn. Feax'inus, L. ; Feene, Fr.

;

EsCHE, Ger. The popular name of several
species of valuable hardy trees bearing apeta-
lous flowers (except in the 'flowering ash'),

belonging to the nat. ord. Oleacete (DC), and
gen. Fraxinus ; but appropriately the

—

Ash. Syn, Comm'on ash ; FEAx'iNtrs, F.
EXCEl'siob (Linn.), F. apet'aIjA (Lamb.), F.
OE'Ntrs (Scop.), L. ; Feene, F. commun, Fr.

;

Gemeine ESCHE, Ger. A large tree common
to our woods and hedges ; timber (ash or ash-
WOOd) used by carpenters, cabinet-makers,
and machinists, and much esteemed for its

great toughness and elasticity ; bark febrifuge,
diuretic, resolvent, and tonic ; has been success-
fully exhibited in agues ; seeds acrid, bitter,

and diuretic; leaves purgative, diuretic, and
febrifuge; sometimes used instead of senna.
In southern Europe it exudes an inferior kind
of MANNA, and its medicinal properties are
much greater than in our climate.

—

Dose.
(Leaves) \ oz. to 1^ oz. (made into an infu-
sion), as a purge ; seeds, 1 dr., as a diuretic, &c.

Ash, Flow'ering. Syn. Man'na-ash ; Feax'-
inus oe'nus (Linn.), L. A small tree of
southern Europe. Yields manna. The 'round'-
leaved flowering - ash ' (Cala'beian • ash

;

PEAx'iNUS eotxtndifo"lia, Lamarck) is a
smaller variety of the preceding, and a native
of Calabria and the Levant. Said to yield the
best MANNA. The ' small'-leaved flowering-ash'
(feax'intjs paevifo"iia. Lam.) is another
manna-yielding species, indigenous to Asia
Minor.

ASH. Ashes (which see),

ASH-BALLS. The ashes of land-plants,
especially ferns, damped and made into balls.

Used as a substitute for soap in washing, and
in cleaning paint.

ASH'ERY. [Amer.3 A place where potash
or pearlash is made or kept.

ASH'ES. (-iz). [Eng. pL] Syn. Asn ; Ci'-

NI3, L. ; Cendres {2^1.), Fr. ; Asche, Ger.
The remains of anything burned. In anti-

quity, the remains of a body consumed on the
funeral pyre; and hence, figuratively, the re-

mains of the dead. The word, in English, has
properly no singular ; although * ash' is very
commonly heard; and is now almost exclu-
sively used in composition, as in pearlash, pot-
ash, soda-ash, &c.

Ashes. In commerce, the residuum of the
combustion of vegetable substances containing
either carbonate of potassium (' land-plants'),

or carbonate of sodium (' marine plants'), and
from which the commercial alkalies are ob-
tained. Their value depends upon their rich-

ness in 'alkali,' which is determined in the
manner explained under aikalimetet. The
word is also commonly employed as a general
term for the crude carbonates of potash of
commerce (which see).

Ashes of Plants. See following page, on
which will be found a table giving the chemical
composition of the ashes of a few well-known
plants used as food for men and animals. See
also Manuees, Plants, Vegetation, &c.
A careful determination of the ash of dif-

ferent substances is of great use to the analyst,

by enabling him to detect adulteration ; for
instance, "almost every plant on being burnt
yields a very constant amount of ash, and not
alone the quantity is constant, but the different

proportions of the various components are
also, within certain limits, tolerably unvarying.
Many plants have the power of extracting

from the soil certain elements ; for instance,

the ash of the tobacco contains lithium ; tea,

manganese; seaweed, iodine. It seems by no
means improbable that by the examination of
the ashes of plants by means of the spectro-

scope new elements may be discovered.

Appended is a short list of the amount of ash,

contained in a few important substances :

—

Total Ash.

Cayenne pepper, from 5 to 6 per cent.

Chicory „ 5 „
Cocoa „ 3 to 4 „
Coffee „ 4 „
Flour „ -7 to 1-5 „
Mustard „ 3 to 4-5 „
Pepper „ 4-3 to 5 „
Rice „ 5 „
Tea „ 5-6 „
Turmeric „ 5 to 6 „
The ashes of plants are employed by the

agriculturist according as the nature and pro-

portion of the different salts they contain is

suited to the soil and to the crops it is desired

to raise. M. Soulange Bodin says tliat

ashes hold the middle place between stable-

dung and pasture manure. They act mechani-
cally by dividing soils that are too compact,
hygroscopically by absorbing moisture, and
they appear to have an action similar to lime
in accelerating the decomposition of the
mould. They also probably exercise a stimu-
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lating eflfect on the soil. In the case of low-
lying lands they are particularly suited for

very davnp clayey soils. In Picardy the ashes

of turf nrc made use of; in England, the low
countries and the north of France, coal ashes
are employed.

Coal ashes, when mixed with excrement,
besides disinfecting the latter, make an excel-

lent manure.
ASPAR'AGIN (-a-jin). CHgNoOg. [Eng.,

Fr.] Syti. Althe'ine, Aspae'amide, Mal'a-
MiDE* J Aspaeagi'na, Asparagi'num, L. J

AGfiDOiLE, Fr.; Spaegeistoff, Ger. A pecu-
liar azotised principle discovered by Vauquelin
and Robiquet in asparagus, and since found in

the potato, marsh-mallow, liquorice, climbing
vetch, and several other plants. Many plants
which do not naturally contain it may be
made to yield it by growing them in dark
damp cellars; whilst many which only nor-
mally contain it in very small quantities are
found to yield much more when allowed to

vegetate in the same manner.
Frep. 1. From aspaeagus-SPEOUTS :—The

expressed juice, after being heated to the
boiling-point (to coagulate albumen) and care-

fully skimmed and filtered, is evaporated, at a
gentle heat, to a syrupy consistence, and then
abandoned to spontaneous evapoi-ation in a
warm dry atmosphei-e for several days ; the
resulting crystals being purified by cautious
washing with very cold water or very strong
alcohol, re-solution, and re-crystallisation.

The following are cheaper and more conve-
nient processes.

2. From maeshmailow-eoot :

—

a. The
root (chopped small, or grated) is macerated
for several days in milk of lime, in the cold

;

the filtered liquid precipitated with carbonate
of ammonium, and the clear solution evapo-
rated in a water-bath, and otherwise treated
as before.

b. From the expressed juice, 2 parts ; milk
of lime, 1 part; agitated well together; the
liquid portion, after some hours, being decanted,
filtered, and evaporated, &c., as before.

3. From the etiolated shoots of vetches :

—The expressed juice of the young shoots
when from 2 or 3 to even 12 or 15 inches
long, is gently simmered for 8 or 10 minutes,
to coagulate the albumen, and, after straining
or clarification, the clear liquid is gently eva-
porated to the consistence of a thin syrup, and
set aside to crystallise, as before. The result-

ing brown crystals are purified by washing
with very cold water, re-solution in boiling
water, and re-crystallisation, as in No. 1 ; or,

and what is better, the hot liquid, before
evaporation to a syrup, is digested for a short
time with a little pure animal charcoal in

coarse powder, and then filtered, when large
and beautifully white crystals are obtained by
the first operation.' An excellent and very
economical process.

1 Tliis use of animal charcoal may also be advantageously
extended to the other formulx. Mi' C. G. WUliams, in

VOL. I. I

Prop., <^c. Crystals brilliant, transparent,

colourless, right rhombic prisms ; neutral to

test-paper ; non-basic ; having a faint, cooling,

and scarcely nauseous taste; scarcely soluble

in cold water; freely soluble in hot water;
insoluble in strong alcohol and ether; solution.

unafEected by alkaline sulphurets, oxalate of
ammonia, acetate of lead, or infusion of galls

;

triturated with quick-lime,ammoniaisevolved j

heated to 212°Fahr. the crystals lose two equiv.

or 12^ of water; heated with water under
pressure in a closed vessel, or boiled along
with an acid or an alkali, or dissolved in a sac-

charine liquid and then submitted to fermen-
tation it is converted into ammonium and
aspartic acid ; aqueous solutions of aspara-

gin and aspartic acid treated with a current of
nitrous acid evolve pure nitrogen, with the
formation of malic acid which remains in

solution. It was called asparainide under the
impression that it is aspartite of ammonia
minus 1 atom of water; and malamide, for

similar theoretical reasons.

Uses. It is sedative and diuretic.

—

Dose,

1 to 6 gr. ; in dropsies, heart-aifections, &c.

ASPAE'AGUS. [L., Eng.] In botanif, a
genus of low, spiny plants, with scale-like

leaves, many of which are shrubs and climbers,

of thenat. ord. Asparagese (DC). ; Liliaceae

—

Liiidl.). The following species, which is that
best known in England, is, however, an excep-

tion to this description, as it is neither climbing
nor spinose.

Asparagus Officina'lis. [Linn. ; L.] Si/n.

Aspae'agtts, Comm'on a., Gaed'en a. ; Spar'-
AGUS§, SpAe'E0W-GEASS§, SpEE'AGEt§; As-
peeqe, Fr, ; Spaegel, Ger. A well-known
perennial plant, and one of the oldest and
most delicate of our culinary vegetables.

—

Young shoots, from the underground eyes

(ttjeio'nes aspae'agi, L.), the asparagus of

our tables ; diuretic; communicate a peculiar

fcetid odour to the urine, and, when eaten in

excess, occasion bloody urine and accelerate fits

of gout; formerly esteemed emraenagogue and
aphrodisiac.

—

Soot (ea'dix aspae'agi, L.),

properties resemble those of the young shoots,

but stronger ; one of the five ' greater aperient

roots ' (eAd'iCES APEBIEN'tES QTriN"QUB MA-
jo"ees, L.) of old pharmacy. The tops and
roots, though no longer officinal in the British

Pharmacopoeias, are both occasionally em-
ployed as popular remedies in dropsy and stone

—the first being eaten in the usual way at

table ; and the second made into an infusion

or decoction (^ oz. to the pint), taken ad
libitum.

As an article of food, asparagus, in modera-
tion, is both wholesome and nutritious. It is

cooked by simply boiling it rather quickly

untU tender, like the other soft green vege-

Ure's ' Diet, of Arts, M., & M.,' 4th ed., directs the shoots

to be used when of " a length of 2 inches ;" but some
authorities recommend them to be of 9, 13, or even 15

inches. The selection must, however, in many cases,

depend upon eirciuustauces and convenience.

14
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tables; and is either served up plain, or on

toast with melted butter or sauce HoUandaise

in a boat (Soyer; -Rundell.) When very

small and green, it is frequently dressed and

served like green-peas, the tender portion of

each shoot being cut into bits of equal size,

and about l-3rd of an inch long. (Miss

Acton.)

Choice, Sfo. " The large grass is generally

preferred ; although the smaller has the fullest

flavour for a dish." (Soyer.) Unlike other

plants, the asparagus officinalis has not pro-

duced a single well-marked permanent variety

by cultivation.'

Asparagus Petrse'a. [L.] Syn. Rock'-as-

PAe'AGUS ; COEETJDA J ASPAE'AGTTS ACUTIFO"-

LIA, L. ; CoEETJDE, Fr. Resembles the last in

its general qualities; but is said to contain

more asparagin.

ASPAE'AMIDE (-mid). See Aspaeagin.
ASPAR'TIC ACID. HC4H6NO4. Syn.Mk-

I/Am'ic acid ; AciDTTM aspae'ticum, L. ;

AciDE ASPAETIQFE, Fr. An acid first obtained,

by Plisson, from asparagin, by boiling it along

with hydrate of lead or of magnesia. Its salts

are called aspae'tates (Eng., Fr.; aspae'tas,

L. sing.) See Aspaeagin.
AS'PEN (-pen). Syn. Asp*, Teem'bling

POP'laeJ ; Pop'ULUS teem'ula (Linn.), L.

;

TeembI/E, Fr. ; Aespe (aspe), &c. Ger. A
large tree, of the nat. ord. Amentacese (DC),
not uncommon in the moist woodlands of

England, and found native on many of the

Scottish mountains. It derives its name from
the trembling motion of its leaves, which,

owing to the peculiar flattening of the leaf-

stalks, are agitated by the slightest impulse of

the air. Bark and leaves contain pop'ulin
associated with sal'icin. Both bark and
leaves have been used with advantage in

strangury and intermittents.

ASPHALT' (-falf). Asphaltum.
ASPHALT'UM. [L., prim.. Gr.] Syn. As-

phalt', Compact bitumen, Mineeal pitch,

Jew's pitch, Foss'il bitu'men, Vit'eeus b.,

&c. ; Asphal'tus, Bitumen pos'silb (-e-le),

B. Juda'icum, B. sol'idum, B. vit'eeum,
Mu'MiAf, M. mineea'lis*, &C., L.; Asphalte,
Bitume massip, B. solide, Poix juive, &c.,

Fr. ; Asphalt, Erdpech, Judenpech, &c.,

Ger. A black, hard, brittle, and glossy variety

of bitumen found on the shores of the Dead
Sea (hence called La'cus Asphalti'tes), on and
near the shores of the Great Pitch Lake of

Trinidad, and as a mineral product in various

other parts of the world.

Prop., Sfc. Melts without decomposition,

and, when pure, burns without residue. It is

distinguished from other varieties of bitumen
by its more difficult fusibility, and by its frac-

ture being clean, conchoidal, and vitreous.

Distilled by itself it yields about 36^ of a
peculiar bituminous oil (crude peteolene),

1 " The young shoots of polygona'tura (Solomon's Seal),

and others, have beeu substituted for asparagus." (Liud-
ley'i ' Veg. King.,' 3rd ed., 203.)

together with combustible gases, traces of am-
monia and water. To anhydrous alcohol it

yields 5^ of a yellow resin, soluble in recti-

fied spirit and ether ; by digesting the re-

siduum in ether, a further 70^ of a brownish-

black resin is obtained, which is freely

soluble in the volatile oils and in about 5 times

its weight of mineral naphtha. The portion

(25^) left undissolved by ether is very soluble

in the oils of turpentine and petroleum.

These three resinous principles dissolve alto-

gether, when digested, in the oils of anise,

rosemary, and turpentine, and in the fixed oils.

(John.) According to others, asphaltum con-

sists almost entirely of asphaltene. (Bous-
singault.) Paranaphthaline has been found in

some varieties. (M. Laurent.) Average sp.

gr. 1 to 1'68. By friction it affords negative

elec^tricity. It is soluble in oil of turpentine,

benzole, mineral and coal-tar naphtha, the fixed

oils, solutions of the caustic alkalies, and
several other liquids, by the aid of heat.

Sources. That of commerce is chiefly ob-

tained from the shores of the Dead Sea ; but
much of that of the shops is a epurious article

of the most worthless character. A short time
since some specimens of the purest and most
beautiful description, from the Great Bitumen
Lake of Trinidad, were given us by our re-

spected and venerable friend, the late Earl of

Dundonald, who stated that the supply of
both liquid and indurated bitumens, of every
grade of quality, was unlimited firom that
source ; but that owing to injudicious importa-
tions of inferior kinds (those most easily-

shipped), a prejudice had been created against
them in the London market. Our personal

investigations havesince confirmedthe accuracy
of these statements.

Uses. The finer varieties are chiefly used as

a ' glazing colour ' by artists, and in the manu-
facture of black varnishes and japans. The
inferior kinds are applied to the same purposes
as ordinary solid bitumen. The Egyptians
used it in embalming under the name of
mu'mia; and the Babylonian builders are said

to have employed it, as a cement, in lieu of

mortar. It is, however, doubtful whether the.

hard semi-vitreous variety of bitumen, properly
termed ' asphaltum,' was that which was thus
employed ; its present hardness being probably
due to time. As a medicine it is stimulant

;

and it was formerly used as an ingredient in

certain plasters and ointments. See Bitumen,
Pitch, &c. A mixture of asphalt, chalk, sand,

ground sandstone, &c., is used as a pave-

ment for making water-tight tanks and covers,

as a coating for gas and water pipes, and tor

various other similar purposes. Sometimes the
pitchy residue obtained by distilling off the
more volatile portions of gas tar is employed
to replace the asphalt in the foregoing mixture

;

the product is called artificial or gas-tar

asphalt.

Asphaltum, Facti"tious (-ttsh-'iis). Syn. As-
phal'tum facti"tium, L. That of the shops.
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wlien not an inferior kind of true asphaltum,

is commonly made from the bottoms of Bar-

bailocs tar, and other mineral bitumens, by
heatiiip^ th(;m until quite hard. Sometimes a

little Seio turpentine, balsam of copaiba, or

even common resin, is odded. Colour, hard-

ness, &c., inferior to those of native asphaltum.

Asphaltum, Liq'uid. Syn. Pkepabed' as-

phaltum ; Asphal'tum iiq'uidum, L. Prep.

1. Scio turpentine, 2 oz. ; melt; add asphaltum
(in powder), 1 os. ; mix, cool a little, and
reduce with hot oil of turpentine.

2. (Wilson's.) Asphaltum, ^ lb.; melt; add
of hot balsam of copaiba, 1 lb.; and, when
mixed, thin it with hot oil of turpentine.

Both are used as ' black japan ' or ' varnish,'

and as a ' glazing colour ' by artists.

ASPHYXIA (-fik'-sh'a; -fiks'-e-aj). [L.,

Gr.] Syn. Asphyx'yJ (-e), Eng.j Asphtxie,
Fr.; PuLSLOsiGKEiT, ScHEiNTOD, Gr. Liter-

ally, absence of pulse ; hence, a fainting fit j

apparent lifelessness. Its use is now generally

confined to a suspension of vitality from some
cause interrupting respiration, but in which
life is not actually extinct, and may, under
favorable circumstances, be revived.

Asphyxia is commonly divided into four

varieties by nosologists :—
1. Asphyxia algida:— Cause. Exposure

to intense cold.

—

Symp. Countenance pale,

livid, and shrivelled ; limbs rigid.

2. Asphyxia elec'teica :

—

Cause. Stroke

of lightning or electricity.

—

Symp. Counte-
nance pale, limbs flexible, blood incoagulable.

3. Asphyxia mephit'ica -.

—

Cause. Inha-

lation of irrespirable gases or fumes.— Symp.
Countenance pallid, lips wan, &c.

4. Asphyxia stjffocatio'nis :

—

Cause. Suf-

focation or strangulation, as from drowning,
hanging, &c.

—

Symp. Countenance turgid and
livid.

Treatm., Sfo. No general rules can be given

exactly suitable to each variety. Whenever
it is possible to procure medical aid, it should,

of course, be immediately sought, as the delay

of even a single minute may render it una-
vailing. In the treatment of suspended
animation the principal object is to effect

a restoration of the respiratory and cir-

culatory functions ; the former of which has
been arrested by the external condition of the

patient ; the latter by the contact of morbidly
carbonised blood with the capillary vessels of

the lungs. The first thing to be attempted is

the restoration of warmth by active friction

with the warm hands, flannels, &c. ; the second,

the re-establishment of natural respiration by
an available means, of which, perhaps, none
is simpler or better than alternate pressure and
its relaxation, applied to the thorax and abdo-
men, so as to induce expiration first, and in-

spiration immediately afterwards, by the
natural action and elasticity of the ribs and
diaphragm. Cold water may also be suddenly
dashed on the face and general surface pre-

viously warmed by the frictions, in the hope

of inducing a more decided inspiration. If
these measures fail, artificial respiration should
be promptly had recourse to. (Dr Marshall
Hall.) The warm bath, and slight electrical

shocks, or continued streaming electricity, may
also be applied.

See Charcoal, Cold, DROWNiNa, Hang-
ing, Respiration (Artificial), Sewees-gas,
Strangulation. Suffocation, &c.
ASPHYXIATED. Syn. Asphyxia'tus, L. ;

AsPHYXiE, Fr. ; Asphyktisch, Scheintodt,
&c., Ger. Affected with or labouring under
asphyxia. (See above.)

ASP'ICt- Spike lavender or French laven-
der; also the male lavender, spica nardi, or
pseudo-nardus of old writers.

Aspic. In cookery, " savory jelly extracted
from the succulence of meat." (Soyer.)

Frep. (Miss Acton.) Calf's feet, 2 in no.

;

veal, 4 lbs. ; ham, 3 lb. ; onions, 2 (large)

;

carrots, 3 ; water, 1 gall. ; boil 5 or 6 hours, or
until reduced to less than one half, strain, and
when cold, put the jelly into a stew-pan with
the whites of 4 eggs well beaten, a large bunch
of savoury herbs, 3 blades of mace (in shreds),

a teaspoonful of white peppercorns, and salt,

q. s, ; keep it well stirred until pretty hot,

then let it gently simmer for about 15 minutes,
and, after settling, pass it through a jelly-bag

till quite clear. After cooling a little, it is fit

for use ; or it may be allowed to cool and be
at any time remelted. French cooks commonly
flavour it with tarragon-vinegar, added after

clarification.

Uses, S^c. " Cold poultry, game, fish, plovers'

eggs, trufiles, and various dressed vegetables,

with many other things often elaborately pre-

pared, and highly ornamental, are moulded, and
served in it, especially at large dejeuners and
similar repasts. It is also much used to deco-

rate raised pies and hams, and for many other
purposes."'

ASPIBATOB. An apparatus for drawing
a stream of air through a tube or other vessel.

There are several forms of aspirator; that

invented by Brunner is perhaps one of the

most convenient. It consists of two equal
cylindrical vessels placed one above the other,

and communicating by tubes which can be
opened or closed, so that when the water has
run from the upper to the lower vessel, the

apparatus turning for the purpose on a hori-

zontal axis may be inverted so as to bring

the empty vessel to the bottom and the full

one to the top ; the water may then again

be made to flow without the trouble of re-

filling. See Air, Analysis of.

ASS (ass). Syn. As'inus, L. ; Anb (ane),

Fr. ; Esel, Ger. The e'quus as'inus (Linn.), a
well-known animal found almost everywhere.

ASSAFffiTIDA. [L. and Eng.] Syn. Assa-
FETiDA, Devil's dung, Eng. ; Assafcetida
GUMMi, L. ; Stinkasand, Stinkendee asand,
Teufels-deeck, Ger. A gum resin exuded

1 Miss Actoa'i ' Modem Cookery ;' Longmans, 186(1,

p. 104.
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from the excised root of narthex assaftBtida

(B. P.) ; iroxQferula assafoetida, and probably

from ferula Persiea. It yields its virtues to

alcohol, and forms a clear tincture, which
becomes milky on the addition of water. It is

imported into Europe from Persia, via Bombay,
in cases, mats, and casks.

Comp. Assafoetida contains from 4 to 5^ of

a peculiar volatile oil, and from 50 to 60^ of

resin of a whitish colour, turning rose-red and
reddish-brown by exposure to the air, and
giving a greenish solution with concentrated

sulphuric acid. Brande resolved this resin

into two others—one soluble in ether; the

other insoluble in that menstruum.
Pur. The assafoetida of the shops is generally

in masses of a whitish, i-eddish, or violet hue,

formed principally of adhering tears or grains,

possesses a peculiar foetid, alliaceous odour,

and forms an emulsion with water in all pro-

portions. Hot sulphuric acid blackens it and
forms a dark blood-red liquid, sulphurous

fumes being evolved. This solution diluted

with water, and then saturated with potassa,

has a blue colour, which is most visible by re-

flected light. Digested first in alcohol, and
afterwards in weak spirit-and-water, the resi-

duum should not exceed 16§. Sp. gr. 1'325

to 1*330. It is frequently adulterated with

inferior gums, and with chalk, clay, sand, &c.

The purest and best is that which is clear, of

a more or less pale-red colour, full of white

tears, and very foetid.

Prop., Uses, S^c. Assafoetida is stimulant,

antispasmodic, emmenagogue, expectorant,

aphrodisiac, and anthelmintic, and is the most
powerful of all the foetid gum-resins. It is

administered with advantnge in several uterine

diseases, hysteria, chorea, flatulent colic,

hooping-cough, infantile convulsions, spas-

modic asthma, and some other affections of a

spasmodic and convulsive character.

—

Dose, 5

or 6 to 30 gr. ; in pills, or preferably made
into an emulsion; as an enema, 2 dr., with

warm water, q. s.

—

Dosefor Animals. Similar

to Assafoetida. Some oriental nations esteem

t highly as a condiment. The Brahmins use

it against flatulence, and to correct the cold-

ness of their vegetable food. In Persia the

leaves of the plant are eaten as salad ; and the

root, after being roasted. In cooTcery it is

now frequently employed as a substitute for

garlic. " I am assured by an experienced

gastronome that the finest relish which a

beef-steak can possess may be communicated
by " (slightly) " rubbing the gridiron on which
the steak is to be cooked with assafoetida."^

ASSAFCETIDA, PEEPAEED. As Ammo-
NIACUM, PREPAEED.
ASSAMAR. a substance described by

Eeichenbach, and found by him in the crust

of bread. It possesses the faculty of retarding
tissue metamorphosis.
ASSAY' (-sa). Syn. EssAi {arte, asaie), Fr.

Peijfung, &c., Ger. Literally, a ' trial ' or

1 Perciia. 'Mat. Med. & Tlierap.,' 4th sd., ili, 177.

examination. In chemistry, the determination,
by any chemical means, of the richness of a
substance in its essential material or more
valuable ingredient ; more particularly applied
to quantitative analyses of the commercial
alkalies, bleaching-powder, oxide of manga-
nese, ores, and other like articles that are
employed on the large scale. In docimacy and
metallurgy the determination of the quantity
of metal in any ore, alloy, or other metallic
compound, particularly in the * dry way,' or by
the process of cupellation ; and more especially

of the quantity of pure gold, or pure silver,

contained m coin, bullion, and the commercial
alloys and ores of these metals. The substance
assayed*. See Assaying, &c.
ASSAYING. Syn. Assay', Doc'iMACY (dos'-)

DoCIMAS'tIC AET ; CoUPELLATION, Fr. ; Ab-

a. Rollers on which the furnace rests.

Ash-pit.

One of the ash-pit dampers.
Grate supporting the muffle-plate.

MufBe containing the cupels.

The mouth-plate, upon which, during nse, is piled

ignited pieces of charcoal, by which the mouth of

the furnace is closed, and heated air made to pass
over the cupels.

Interior of furnace containing charcoal,

i. Walls of the furnace.

Moveable chimney for regulating the draught.

TREIBEN AUE DEE CAPEiLE, Ger. The art of

assay, or of determining the quantity of gold

and silver in ores and alloys of these metals,

in the ' dry way,' or by cupellation. It differs

from chemical analysis in merely furnishing

the quantity of the precious metal contained

in the sample examined ; instead of the nature

and proportions of all, or any, of the ingre-

dients in the compound, at the will of the

operator.

Materials, Appar., Sfc. These are—furnace,

muflie, cupels, charcoal, &c., all of which must
be provided and properly arranged for use

before an assay can be made:

—

The PUB'NACE employed at the Royal Mint
and at Goldsmiths' Hall, London, is (igured in

section in the above^^.,andhas the following

dimensions :—Total height, 2^ feet ; from the

bottom to the grate, 6 inches ; grate, muffle-

plate, and bed of loam that covers it, 3 inches^
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pace between the grate and the bottom of the

funnel or chimney, 2H inches; funnel, 6

inches. A furnace of any other shape and

size may be emph)yed, provided it affords a

sufficient heat, and allows of the easy intro-

duction of the muffle.

The muff'le (muf'l) is a vessel made of

clay (seee«^r.), and furnished with an opening

to admit of the introduction of the cupels, and

the complete inspection of the process. It is

placed on the muffle-plate (see above), by which

it is introduced into the furnace.

The ctt'pel (ku'-pel) is a small, porous,

shallow crucible, usually made of bone ashes or

burnt horu. The powder (slightly moistened

with water) is placed in a circular steel

mould, and after being pressed down tight, is

finished off with a rammer having a convex

face of polished steel, which is forcibly struck

with a mallet, until the mass becomes suffi-

ciently hard and adherent. The newly formed
cupel is then carefully removed and exposed

in the air for a fortnight or three weeks to

dry. Fig. 1 represents a cupel in section, and
fig. 2 the tongs used for charging it. The best

a.

M
weight for cupels ranges between 180 and
200 gr. Those used at the Royal Mint are

made of the calcined cores of ox-horns.

Proc. of Ass. The muffle, with the cupels

properly arranged on the 'muffle- plate,' is

placed in the furnace, and the charcoal added
and lighted at the top by means of a few
ignited pieces thrown on last. After the cupels

have been exposed for about half an hour, and
have become white-hot, the lead (see below) is

put into them by means of the tongs. As soon

as this becomes bright red and ' circulating,'

as it is called, the specimen for assay, wrapped
in a small piece of paper or lead-foil, is added.

The fire is now kept up strongly until the

metal enters the lead and circulates well, when
the heat, slightly diminished, is so regulated

that the assay appears convex and more
glowing than the cupel itself, whilst the
' undulations ' circulate in all directions, and
the middle of the metal appears smooth, with

a margin of litharge which is freely absorbed

by the cupel. When the metal becomes bright

and shining, or, in technical language, begins

to ' lighten,' and prismatic hues suddenly flash

across the globules, and undulate and cross

each other, followed by the metal becoming

very brilliant and clear, and at length fixed

and solid (called the ' brightening '), the sepa-

ration is ended and the process complete. The
cupels are then drawn to the mouth of the
mufile, and allowed to cool slowly. When
quite cold, the resulting * button,' if of silver,

is removed by the pliers or tongs from the
cupel, and after being flattened on a small
anvil of polished steel, with a polished steel

hammer, to detach adhering oxide of lead, and
cleaned with a small hard brush, is very accu-

rately weighed. The weight is that of the
pure silver ; and the difference between the

weight of the alloy before cupellation, and
that of the button of pure metal, represents

the proportion of alloy in the sample examined.
(See below.) In the case of gold, the • but-

ton ' has to undergo the subsequent opera-

tions of quartation, parting, and annealing,

before it is weighed, as described under that

metal.

Assayer's weights, Sfo. The materials used
in assaying are accurately weighed in a balance
of the most susceptible description ; and the
weights are given in terms of the * notation

'

employed by assayers. The ' fineness,' ' rich-

ness,' or ' degree of purity ' of gold is ex-

pressed in cai'ats. Pure gold is spoken of as

24 carats fine; and any other sample con-

taining in 24 parts only 12, 18, 22, &c., parts

of pure gold, is said to be of as many carats

fine. Every carat is nominally divided into

4 ' assay-grains,' each assay-graiu into ' quar-

ters,' and each quarter into ' eighths

'

(= ^^ carat), giving 768 " reports " for gold.

On this system fractional alloys are com-
monly spoken of as of so many ' carats and
thirty-seconds fine.' The real quantity taken
for assay, technically termed the • assay-

pound,' is, however, very small, generally

either 12 gr. or 6 gr., which makes each
assayer's eighth-grain, or " report," equal to

either the ^\- or y^^ gr. Troy, as the case

may be. The nominal assayer's gold carat

is 12 gr. The "journey-weight of gold" is

15 lbs. Troy (=701 sovereigns= 1402 half-

sovereigns).

The ' fineness,' ' richness,' or ' purity ' of

silver was formerly expressed in penny-
weights ; but is now generally reckoned in

lOOOths, which admits of greater accuracy.

Pure silver was said to be silver of 12 penny-

weights." If it contained 1, 2, or 3 parts of

alloy, it was termed " silver of 11, 10, or 9
pennyweights," as the case might be. Every
assayer's pennyweight was nominally divided

into 24 gr., and hence gave 288 fine grains, or
' reports,' for silver. The fineness of speci-

mens containing odd grains was given in

pennyweights and fine grains. The 'assay-

pound ' for silver, on this system, may be 24
Troy gr., when 2 real grains are equal to 1

'fine pennyweight,' and y'^ real gr. equal to 1
' fine-grain.' In the decimal method pure
silver is= 1000. The usual weight of silver

taken for the 'assay-pound,' when the fine-
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ness is reckoned in lOOOths, is 20 Troy gr.,

every real grain of which represents y^^oth
of fineness ; and so on of smaller divisions.

The mint "journeyweight of silver " is 60 lbs.

Troy (= 3920 shillings, or a like value in other

denominations).

Ratio. Cupellation, which is the distinctive

and most important operation in assaying
gold and silver, is founded upon the feeble

affinity which these metals have for oxygen,

in comparison with copper, tin, and other

cheaper metals j and on the tendency which
these latter metals have to oxidise rapidly in

contact with lead at a high temperature, and
to sink with it into any porous earthen vessel,

in a thin, glassy or vitriform state. The con-

ditions essential to the success of the process,

and which are found in the precious metals, are

—that " the metal from which we wish to part

the oxides must not be volatile;" and that
" it should also melt and form a button at the

heat of cupellation ; for otherwise it would
continue disseminated, attached to the portion

of oxide spread over the cupel, and incapable

of being collected."'

Concluding Hemurks. The art of assaying

requires very great care, skill, and experience,

for its due exercise ; and from the costliness of

the precious metals, and tneir general employ-
ment for coin, jewelry, plate, &c., is of the

utmost importance both to individuals and
governments. Such is the extreme delicacy of

the operation of cupellation that, without the

requisites alluded to, it is more likely to fail

than to give reliable results. An assay is

thought to be good when the ' button' or 'bead'

separates readily from the cupel has a round
form, with a brilliant upper surface, and the
lower one granular and of a dead metallic

lustre. When the upper surface is ' dead ' and
' flat,' too much heat has been employed ; and
in the case of silver, some of the metal may
have been lost by fuming or absorption. When
the bead adheres to the cupel, or is spongy,
variegated, or has scales of litharge still ad-

hering to it, either too little heat has been
used, or the process has been stopped before
the assay was complete. The remedy is re-

exposure to heat in the cupel, adding a little

powdered charcoal or a few small pieces of

paper, and continuing the heat until the metal
• brightens ' and ' circulates ' freely. The lead

employed must be absolutely pure, or that tech-

nically called 'poor lead ;' and, for this purpose,

is commonly preparedbythe reduction of refined

litharge mixed with some carbonaceous matter,
by heat ; but, according to the late T. H.
Henry, "lead reduced from the litharge of

commerce usually contains from 10 to 15 dwt.
of silver per ton." These remarks apply
equally to gold and silver.

The process of assaying by the cupel, how-
ever skilfully conducted, gives much less accu-
rate results, especially with silver, than the
method of chemical analysis, often termed

1 Ure's 'Diet, of Ajrts, M., & M.,' 5tU ed., i, 214.

•humid ' or ' volumetrical assay ;' whilst it is,

in all cases, much more troublesome and ex-
pensive, and with compounds containing only
small quantities of the precious metals, is not
to be depended on. See Gold, Silvee ; also

CaEAT, CUPELIiATION, PASTING, LlQITATION,
QuAETATiON, Refining, &c. (and helow)?

Assay of the Touch. The fineness of jewei-
ET, and of small quantities of GOLD which it

is either impossible or inconvenient to assay

according to the usual method, is generally

determined by means of touch-needles and
touch-stones. The former are made in sets,

containing gold of different degrees of fine-

ness, and difl'erently alloyed with copper and
silver. The latter are usually of black basalt

;

but pieces of good black pottery answer the
purpose very well. The mode of using them
is to mark the stone with the sample under
examination, and to compare its appearance,

hardness, colour, &c., with that produced by
one or more of the needles. When the two
are similar, the quality or 'fineness' is con-

sidered to be the same. The marks are then
further examined by heating the ' touch-stone'

to redness, and moistening the strokes with
aquafortis, when the appearance resulting from
oxidation, &c., differ according to the nature
and quantity of the alloy. A n arly similar

method is sometimes adopted with silvee ;

but the characteristics are scarcely so distinct

with the metal. (See above.)

Hu'mid Assaying, Humid Assay. Terms
applied to the estimation of the quantity of
gold and silver in ores and alloys in the moist
way, more especially by the method known as

volumetrical analysis. See Gold (Estim.),

Silvee (Estim.), Volumeteical Analysis,
&c.

ASSIMILA'TION. [Eng. Fr.] Si/n. Assi-

mila'tio, L.; Aneigung, Veeahnlichung,
&c., Ger. In pJiysioloffy , the conversion of
food into nutriment, and finally into the sub-

stances which compose the bodies of animals
and plants ; the function of nutrition.

ASTHENIC. Syn. Asthen'icits, L. ,• As-
THENiQUE, Debile, Fr. ; ScHWACH, Gcr.
Weak

J
debilitated. In pathology, an epithet

of diseases (asthen'ic diseases) accompanied
by great and well-marked debility.

ASTHEN'OPY. Syn. Astheno'pia, L. In
pathology, incapacity to keep the eyes fixed on
near or small objects for any length of time
without confusion of vision. The common
causes are over-exertion of the eyes, particu-

larly by artificial light, or by a very brilliant

one, or during convalescence ; congestion of

the ocular vessels; debilitating discharges or

indulgences; and general nervous debility,

however produced. It " appears to consist in

weakness of the apparatus by which the eye is

adjusted for the vision of near objects ;" and
* Those desirous of further information on the subject

than tliat contained in this work, are referred to Mitchell's
' Manual of Assaying,' and to the various memoirs of

Gay-Lussac, Cliaudet, I)'Arcet,Q'illet, Brande,Ure, Henry,
and otliers.
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along with this " there is an irritable state of

the retina, connecteil in some manner with a

tendency to internal congestion of the eyes."'

The treatment may consist of rest to the eyes,

and ablution of them in cold water, with such

other eflbrts to restore their tone and the

general health as are noticed under Amau-
nosis. The prospect of complete cure, when
the cause is not removable, is unfavorable

;

but even when confirmed the disease is not

likely to end in blindness. The use of convex
spectacles of very low power will generally be
found serviceable. See Eye, Spectacles,
Vision, &c.

ASTH'MA (ast'ma2). [Eng., Ger., L., Gr.]

Syn. AsTHME, Fr. ; Engbrustigkeit, Ger.

In pathology, a well-known disease coming on
by fits, and characterised by shortness and diffi-

culty of breathing, accompanied by a wheezing
sound, cough, stricture and tightness of the

chest, with other like symptoms. These
gradually increase until the patient can no
longer remain in a recumbent position, being,

as it were, threatened with immediate suffoca-

tion ; and they generally terminate, after the

lapse of a few hours, in copious expectoration.

The attack usually commencestowards evening,

and the symptoms increase in urgency during

the night—often occurring suddenly after the

first sleep—until at length, on the approach of

morning, a remisolon takes place, and, in all

probability, the patient.worn out and exhausted,

falls into a sound sleep. On awaking in the

morning he still feels the ' tightness ' at the

chest, breathes with some difficulty, which is

increased by moving, and cannot lie in bed
unless his head and shoulders are greatly

raised. After a repetition of the fits for some
nights, they at length modei'ate, and after

more considerable remissions, pass ofp at last,

leaving the patient in his usual state of health

for a time, or until fresh exciting causes pro-

duce a return of the disease. For an evening
or two previous to the fit the patient gene-

rally feels drowsy, indolent, and low-spirited,

and experiences a sensation of fulness about
the stomach, with headache, general uneasi-

ness, and indigestion—these are the premo-
nitory symptoms.
Asthma is principally confined to the later

periods of life, and appears in many cases to

be hereditary. It is generally severest in the

heat of summer, or in the foggy or damp or

windy weather of winter. The fits vary in

duration from two to several hours. Some-
times copious expectoration commences early,

which has led to the division of asthma, by
nosologists, into two kinds—dry, nervous, or

spasmodic asthma (asthma sic'cum, L.) and
humid a. (a. hu'midum, L.).

The exciting causes of asthma are exposure
to sudden changes of temperature, particularly

» T. "W. Jones, ' Defects of Sight;' Lond., 1856 ; p. 82.
* Astli'iiia (with th lully sounded), as given by Knowles,

ia difficultly pronounceable, and is now obsolete.

from heat to cold ; unwholesome effluvia, hard
drinking, heavv meals, indigestion, violent ex-

ercise, and cold, damp, foggy, and sometimes
windy weather.

Treatm. A dry, warm, and airy situation as

a residence should, if possible, be sought. The
use of flannel next the skin, and tepid or warm
bathing is also advantageous. The bowels
should be kept regular by mild aperients, and
the stomach preserved in order by the adoption
of a light and wholesome diet; particularly

avoiding excess in either eating or drinking.

The severity of the paroxysm may be generally

lessened by adopting the sitting posture, and
inhaling the vapour of hot water or of an
infusion of chamomile. Small doses of cam-
phor, ether, and opium, frequently repeated,

may also be tried. The inhalation of the
vapour of a little tar liquefied by heat is said

to often produce considerable relief. The
fumes arising from the slow combustion of

porous paper dipped in a solution of nitre, and
dried, have also been recommended. "The
fumes of a piece as big as one's hand being

placed on an earthenware plate, and ignited,

presently become sensible throughout the

room ; and within a quarter of an hour their

influence in many cases is rendered evident,

in clearing the passages and gradually open-

ing the air tubes." " Of calming vapours that

of chloroform is, however, the one likely, in

respect of its soothing power, to supersede all

others. Inspired in moderate quantity, far

less than is requisite to produce general in-

sensibility, it has been found of singular effi-

cacy in allaying, at once, the spasmodic distress

of an asthma-fit. But it is a remedy too

potent and subtle to be entrusted to the

discretion of the patient himself." (Dr
Watson) ; unless, indeed, he well understands

its properties and nature, and has some friend

near him to restrain his using it too freely—

a

thing he is, unfortunately, often tempted, by

the urgency of the symptoms, to do. " Bleed-

ing is an imprudent operation in every species

of asthma" (Dr Bree) ; and has often proved

highly injurious, especially in elderly persons

It is only in full plethoric habits, or when
the paroxysms are very severe, and attended

with signs of congestion of the lungs and
brain, indicated by lividity of the countenance,

stupor, extreme dyspnoea, &c., that blood

should be taken ; and then only by ' cupping'

between the shoulders, or by leeches to the

chest. Emetics and active purgatives must
also be avoided during the paroxysm; at which

time costiveness may be best removed by an
aperient clyster containing assafoetida. At
other times, emetics (of ipecacuanha) and
diaphoretics, followed by mild purgatives, may
be administered with advantage; indeed, an
emetic, taken a few hours before an impending
fit, will frequently prevent its accession. Dys-

peptic symptoms must be treated in the usual

manner. " Chalk and opium will astonish the

asthmatic, by the excellence of . their effects
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when the irritation proceeds from dyspepsia

of the first passages only." (Dr Bree.) The
same authority also states that vinegar,

separately administered, counteracts the flatu-

lence and distension of the stomach.

Various other remedies have heen recom-

mended for asthma; among which are the

smoking of tobacco and stramonium. In using

the latter herb, the root and lower parts of

the stem are chopped up and placed in the

bowl of a common tobacco-pipe, and a few
whiffs are occasionally taken. Drinking at

the same time should be avoided. Lately

lolelia inflata (Indian tobacco) has been highly

extolled in asthma, in doses of—tincture, 20
or 30 drops, to 2 teaspoonfuls—powder, 5 to

15 or 20 gr.; taken at the commencement or

shortly before the accession of the fit, and
repeated after the interval of an hour, if

nausea or expectoration does not intervene.

Sir John Floyer is said to have been cured of

an asthma of 60 years' standing, at the age of

80, by the constant use of very strong coffee.

Sir John Pringle adopted the same remedy
with great success. He remarks, " One quality

occurred to me which I have observed of that

liquor (coffee), confii-ming what you have said

of its sedative powers. It is the best abater

of periodic asthma which I have seen. The
coffee used ought to be the best Mocha, newly
burnt, and made very strong immediately after

grinding it. 1 commonly order an ounce for

one dish, which is to be repeated with fresh

coffee after the interval of a quarter or half

an hour ; and which I direct to be taken with-

out milk or sugar." '

Very recently cigars and cigarettes of datura
tatula, Linn.—a peculiar species of stramo-
nium—have been prepared by Messrs Savory
and Moore; and are strongly recommended by
Drs Watson, Latham, Fergusson, and many
other physicians of eminence, as the very best

remedy yet introduced for asthma.
A change of diet and habits, and particu-

larly a change of residence, will often produce
a marked improvement in asthmatic patients,

and even effect a cure, when medicines have
failed. The use of hark and bitters, or mild
chalybeate tonics (when not contra-indicated),

tends to improve the tone of the system, and
may be adopted, in nearly all cases, with per-
fect safety. See Bath, aib (Compressed),
CiGAES, Datuea, &c.

Treatment for Horses. Ether and bella-

donna ; chlorodyne ,• inhalation of chloroform

;

or amyl nitrite ; subcutaneous injection of
morphine or atropine; arsenic; and regular
digestible diet.

Asthma, Grind'er's. See Melanosis.
ASTHMA CUEE. 1. (Dr Aubree, Ferte

Vidame, Eure et Loire, France.) Decoction
of senega (10 parts of the root), 250 parts;
iodide of potassium, 50 parts; extract of opium,
4 parts ; simple syrup, 500 parts ; weak spirit,

' ' Letter to Dr Pcrcival,'

200 parts. Coloured with some cochineal

tincture. (Hager.)
According to a later analysis by Schroppel,

this remedy is thus composed:—Iodide of
potassium, 9 parts; French lactucarium, 1
part; water, 283 parts; simple syrup, 48
parts ; chloric ether, 1J part.

2. (Kubale, Klitschdorf, near Bunzlau.)
This is a solution of iodide of potassium,

bromide of potassium, and sugar in water,

strongly coloured with a cochineal tincture

containing alum. It is supplied in six bottles,

numbered 1 to 6, No. 1 being the weakest,
and No. 6 the strongest in the iodide and
bromide. In No. 3, for example, we found :

—

Iodide of potassium, 5 grms. ; sugar, 2^ grms.

;

alum, \ grm. ; cochineal colouring matter, ^
grm. ; water, 200 grms. (Hager.)

ASTHMA TEA (Dr Orlein). Recommended
for difficulty of breathing, dry coughs, loss of
sleep, loss of appetite, &c. Liquorice, 8 parts

;

marshmallow root, 6 parts ; Iceland moss, 5
parts ; a sort of buckbean, 2 parts ; horehound,
2 parts. (Schadler and Selle.)

ASTHMATIC PASTILLES (S. Kittel's, now
Daniel White & Co., New York). Set fire to
the pastilles and inliale the smoke. An
analysis found in 100 parts:—Nitrate of
potash, 20'1 parts ; impure resin of scam-
mony, 35 parts; gum and sugar, 35' parts;
charcoal, plant-stems, and leaves, 40*7 parts.

(Dr Fleck.)

ASTRIN'GENT (-trinje'-). [Eng., Fr.] Syn.
ASTEIN'gENS, L. ; ZUSAMMENZIEHEND, Gcr.
That straitens or causes wrinkling or con-
striction. In pharmacology, an epithet of

substances or agents (astein'gents ; astein-
gen'tia, L.) which constrict animal fibre and
coagulate albuminous fluids, and thereby ob-

viate relaxation and check excessive secretion

or discharges. In modern use, the word, both
as an adj. and subst., is chiefly applied to

internal remedies, those of a like character,

employed externally, being usually termed
' styptics,' ' desiccants,' &c.

The principal astringents are—alcohol, alum,
chalybeates (generally), sulphate of copper,

sulphate and perchloride of ii-on, acetate and
diacetate of lead, lime, bichloride of mercury,
nitrate of silver, vegetable astringents (see

below), acetate, carbonate, chloride, oxide, and
sulphate of zinc, &c. See Desiccants, Styp-
tics, Tonics, &c.

Astringents, Min'eral. See Asteingekt
(above).

Astringents, Veg'etable. Of these the
principal are—alkanet, bistort, catechu, the
cinchona barks and their alkaloids, dragon's
blood, French or red rose, galls, kino, logwood,
mastiche, oak-bark, red sanders wood, rhatany,
tormentil, tannic acid, gallic acid, and ai'eca

nut. (See above.)

Astringent Prin'ciple. A term formerly
restricted to tannin ; but now commonly
applied to the astringent matter of any vege-
table.
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ATMOM'ETER. %». Atmidom'kteb ; At-

mom'etbum, &c., L. ; Atmometee, &c., Fr.

In chemistry and meteorology, an instrument

for measuring- the rate of evaporation from a

humid surface. It is of very simple construc-

tion, and possesses some practical value. It

consists of a long glass graduated tube divided

into inches, having attached to the bottom a

hollow ball made of porous earthenware,

similar to that used in water bottles. Wlien

used, water is poured in at the top until it

rises to the zero point of the scale. The out-

side of the porous ball being always covered

with dew, the more rapidly the evaporation

takes place, the more quickly will the water

fall in the tube.

AT'MOSPHERE (-fere). Syn. Atmo-
sphe"ba, L.; Atmosphere, Fr.; Atmosphaee,
DuNSTKBElS, Ger. Primarily, a ' vapour-

sphere ; ' appr., the assemblage of respirable

gas and aeriform vapours which surround the

earth; fig., any surrounding medium or in-

fluence.

Camp., Cliem.prop., Pur., Uses, Sfc. See AiB
(Atmospheric).

Mechanical properties of the atmosphere :

—

Colour :—The prevailing colour of the

atmosphere is blue ; at considerable elevations

this blue tint is lost, and the sky appears

deep black. The prevalence of blue is re-

ferred to the greater facility with which the

blue aud violet rays are reflected, whilst the

glowing tints of morning and evening are

conceived to arise from the red rays possessing

greater momentum than the other rays of the

spectrum.

Density :—The density of the atmosphere
diminishes with the distance from the earth's

surface, and this is the duplicate ratio of the

altitude. Thus, if at a given altitude the

density of the air is only one half what it is

at the level of the sea, at twice that elevation

it possesses only one fourth that density. On
this fact depends the application of the baro-

meter to the determination of the elevation

or depression of any point above or below the

level of the sea, taken as a standard.

Density of the Atmosphere at Different

Elevations. By Prof. Geaham.

Height above the level Volume Heiiiht of the
ot the Sea iu miles. of Air. Barometer.

0- 1 80
2-705 2 15
5-41 4 7-5

8115 8 3-75

10'82 16 1-875

13-525 32 •9375

16-23 64 •46875

Height, &c. :—If the density of the air

were uniform throughout its whole extent,

the height of the atmosphere, measured by a

corresponding column of mercury, would be
barely 5^ miles. As, however, its density

decreases with the distance from the earth's

surface, its real height must be considerably

greater. Kepler found that the reflection and
refraction of the sun's rays by the atmosphere,
producing twilight, ceases when that luminary

descends 18 degrees below the horizon, whence
it is calculated that the atmosphere cannot
have a greater altitude than 45 miles. On
the other hand, there is reason to believe that

it cannot be much less than this sum. " With
a good air-pump air may be rarefied 300 times;

supposing this to be the utmost limit to which
rarefaction can be carried, the atmosphere
would still extend to an altitude of above 40
miles." Whether, in a state of extreme tenuity

in which its grosser properties are lost, it ex-

tends indefinitely into space, was formerly a

subject of controversy. That its boundaries

are limited, and that it belongs exclusively to

our earth appears almost certain. " We are

warranted in concluding that the atoms of air

are not infinitely divisible, and consequently

that the atmosphere has a limit ; and the limit

must be situated at that height above the

earth where the gravitation of the atoms is

just equal to the force of their repulsion."^

Under ordinary circumstances the mercury of

the barometer falls about one inch for every

1000 feet of elevation.

Peessure :—The weight or pressure of the

atmosphere is shown by the rise of water in

the barrel of the common ' lifting pump ' and
the suspension of the mercurial column in the

tube of the barometer. The last afEords a

ready means of determining the actual pres-

sure of the air, the column of mercury, and
the column of air by which it is suspended,

resembling two weights in equilibrio, at the

opposite extremities of the same balance.

The mean height of the barometer at the level

of the sea, in England, is 28-6 inches ( = about

33^ feet of water) ; and as a cubic inch of

mercury weighs 3425-92 gr., or •45956 li., it

follows that the weight of a column of mercury
whose base is a square inch is 14-6 lbs. avoir-

dupois. The pressure of the atmosphere is

not merely downwards, but is equally diff"used

in all directions, and exerts a most powerful

effect in the economy of organic beings. On
the surface of the body of an adult of ordi-

nary size (say= 15 sq. feet, or 2160 inches),

it amounts to the enormous weight of

31,536 Ihs., which is not sensible, only be-

cause it is balanced by the force of the elastic

fluids in the interior of the body. Were this

equilibrium to be suddenly destroyed, the

consequence would be, either that the body

would be instantly torn to pieces with ex-

plosive violence, or that it would be crushed

under the overwhelming weight that would
suddenly fall upon it. Even the comparatively

slight variations of atmospheric pressure which
occur with changes of wind, weather, and

» Branile's ' Diet, of Lit., Sci., & Art.'
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season, exercise a perceptible effect on the

functions of life.

Mean pressure of the Atmosphere at the level

of the Sea, in different latitudes, at 32° Fahr.,

expressed in inches of mercury.

Lat.
Height
(inehes).

Lat.
Height
(inches).

Lat,
Height
(inches).

0°

10
20
30

29-930
29-975
30-064

30-108

40°

45
49

51i

30-019
30-000
29-978

29-551

54^°

60
64
67

29-926
29-803
29-606

29-673

Tempebatitee :—The temperature of the

atmosphere, independently of changes arising

from variations of latitude and season, di-

minishes, like its density, with its elevation.

In general, every 100 yards of ascent causes

the temperature to fall 1° Fahr, See AlE
(Atmospheric), EPIDEMICS, Ventiiation, &c.

Atmosphere. In engineering and pneumatics,

the pressure of a column of mercury at 0°

Cent, or 32° Fahr,, which is 76 centimetres or

299218 inches high, at the mean level of the

sea in latitude 45°, taken as a standard of that

exerted by other elastic fluids. In practice

this is assumed to be 15 lbs, to the square

inch, under a barometrical pressure of 30
inches. Thus, steam or air condensed so as to

exert a pressure of 30 lbs. per sq. inch is said

to be of two atmospheres j at 45 lbs., of three

atmospheres, &c.

AT'OM (-iim)). Atomic "Weight, Atomic
Theory. Syn. ' At'omits, L. ; Atome, Fr. j

Atom, Untheilbaee theilchen, Ger.

Atomic Weight. When the elements unite

chemically, they invariably do so in the propor-

tions by weight represented by the numbers
attached to them in the following table, or in

multiples of these proportions. Dalton ac-

counted for this law by supposing that the con-

stituent particles of matter are indivisible, and
believed that, if it were possible to place such

particles in the balance, their relative weights

would be found to correspond with the num-
bers given in the table.* In other words,

Name. Symbol.
Atomic
weight.

Atomic
volume. Name. Symbol.

Atomic
weight.

Atomic
volume.

ALUMINUM . Al 27-5 Molybdenum . Mo 92
Antimony Sb 122 Nickel . Ni 58-8

Aesenic . As 75 i Niobium . Nb 97-6

Baeium . Ba 137 NITROGEN . N 14 D
Bismuth Bi 208 Osmium . Os 199
BOEON . B 11 OXYGEN. 16 D
BROMINE Br 80 D Palladium Pd 106-5

Cadmium Cd 112 CD PHOSPHORUS. P 31 i
Caesium . Cs 133 Platinum Pt 197-4

CALCIUM Ca 40 POTASSIUM . K 39
CARBON. C 12 Rhodium Rh 104
Cerium . Ce 92 Rubidium Rb 85-5

CHLORINE . CI 35-5 O Ruthenium Ru 104
Cheomium Cr 52-5 Selenium Se 79 D
Cobalt . Co 58-8 SILICON

.

Si 28-5

COPPER . Cu 63-5 SILVER . Ag 108
Didymium D 96 SODIUM . Na 23
FLUORINE . F 19 D Steontium Sr 87-5

Glucinum G 14 SULPHUR . S 32 P
Gold Au 196-7 Tantalum Ta 137-5

HYDROGEN . H 1 D Tellurium Te 128
Indium . . In 74 I'hallium Tl 204
IODINE . I 127 D Thorium . Th 231-5

Ieidium . Ir 198 Tin Sn 118
IRON . Fe 56 Titanium Ti 50
Lanthanum L 92 Tungsten W 184
LEAD . Pb 207 Ueanium U 120
Lithium . Li 7 Vanadium V 51-2

Magnesium . Mg 24 Yttrium . Y 68
MANGANESE , Mn 55 ZINC Zn 65 CD
MERCURY Hg 200 CD Zirconium Zr 90

the term atom, which is derived from the
Greek aro/jLog, indivisible, is applied in modern
chemistry to the smallest quantity by weight
of an element which is capable of existing

' Strictly speaking, Dalton, the inventor of tlie Atomic
Theory, did not adopt the precise numbers given in tlie

table, but others, which, however, bear a very simple

relation to them.
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in a cheiniciil compound, hydrogen being

taken as unity.

Atomic Volumb. The vohime or space

occupied by the atoinic weights of gases at a

temperature of 60° F., and under a pressure of

30 inches of the barometer, compared with that

occupied by one part by weight of hydrogen
under the same conditions.

In the foregoing table D represents one
volume.

In the same table the most important ele-

ments are distinguished by the largest type,

those next in importance by medium type,

and those of rare occurrence, or of which we
know but little, by the smallest type.

ATOM'IC WEIGHTS. See Atom.
ATON'IC. Syn. Aton'icus, L. ; Atoniqite,

Fr. ; Atonisch, Schlaff, Ger. Weak ; de-

bilitated ; deficient in tone or strength. In

pathology, applied to diseases or conditions of

the body (atonic diseases ; atony) in whiith

debility is the leading feature. In pharma-
cology, ATONics are agents which relax or

lower the tone of the system.

AT'ONY. Syn. Ato'nia, L. ; Atonie, &c.,

Fr., Ger. In pathology, loss of tone, relaxa-

tion, morbid diminution of vital energy or

power ; commonly applied to debility of any
kind.

AT'ROPHY (-fe). Syn. Ateo'phia, L. ;

Ateophie, &c., Fr. ; Atrophie, Ger. In

pathology, wasting or emaciation, with loss

of strength, and unaccompanied by fever or

other sensible cause; defective nutrition

j

decline.

Classif., Causes, Sj'c. It is either local, as in

the case of a limb which is small, imperfectly

developed, or withered; or general, affecting

the whole body. Gen'eeal ateophy appears

to depend on deficient nutrition, arising from
a want of due balance between the functions

of assimilation and absorption, or from profuse

evacuations draining off the materials neces-

sary for the support of the body. In the for-

mer ease only may it be regarded as an inde-

pendent disease. Lo'cal ateophy commonly
arises from some cause which lessens the nor-

mal circulation of blood in the part ; or from
a diminution of the nervous influence, as in

paralysis. General atrophy is most frequent
in infancy, childhood, and old age. In the
first two it may be often traced to bad nursing,
worms, or a scrofulous taint ; and not unfre-
quently to continually inhaling impure or
damp air. In adults, the causes are impaired
digestion and imperfect action of the chyli-

ferous organs, and sometimes diseased action
of the liver. In many cases it results from the
use of tobacco.

Treatm. This consists in a close attention
to diet (which should be liberal and nutritious),

exercise, clothing, ventilation, warmth, &c.,

with gentle stimulants, and chalybeate tonics
where not contra-indicated ; and, in the case
of adults, the moderate use of pure generous
wine or malt-liquor. Among special remedies,

both in this disease and anosmia, may be men-
tioned pure sweet cod-liver oil, which seldom
fails to arrest or greatly retard the progress of
the disease, and in very many cases effect an
entire cure. When this affection is symptom-
atic of any other disease, as worms, stomach or
liver complaints, &c., the removal of the latter

must of course be first attempted. See Ane-
mia, Chloeosis, Tabes, &c.
ATRO'TIA (tr5pe'y'a). C34H23NO6. [L.;

B. P.] Syn. At'eopine (-pin; sometimes
atro'pinej), Eng., Fr. ; Ateopi'na, Atbo"-
pium*, L. An alkaloid discovered by Brandes
in at'ropa helladon'na or deadly nightshade.

Prep. 1. (B. P. Process.) Take of bella-

donna root, recently dried, and in coarse pow-
der, 2 lbs.; rectified spirit, 10 pints; slacked

lime, 1 oz. ; diluted sulphuric acid, carbonate

of potash, of each a sufficiency ; chloroform, 3

fl. oz.; purified animal charcoal, a sufficiency;

distilled water, 10^. oz. Macerate the root in 4
pints of the spirit, for 24 hours, with frequent
stirrmg. Transfer to a displacement appara-
tus, and exhaust the root with the remainder
of the spirit by slow percolation. Add the
lime to the tincture placed in a bottle, and
shake them occasionally several times. Filter,

add the diluted sulphuric acid in very feeble

excess to the filtrate, and filter again. Distil

off three fourths of the spirit, add to the residue

the distilled water, evaporate at a gentle heat,

but as rapidly as possible, until the liquor is

reduced to one third of its volume and no
longer smells of alcohol ; then let it cool. Add
very cautiously, with constant stirring, a solu-

tion of carbonate of potash so as nearly to

neutralise the acid, care, however, being taken

that an excess is not used. Set to rest for six

hours, then filter, and add carbonate of potash

in such quantity that the liquid shall acquire

a decided alkaline reaction. Place in a bottle

with the chloroform ; mix well by frequently

repeated brisk agitation, and pour the mixed
liquids into a funnel furnished with a glass

stop-cock. When the chloroform has subsided,

draw it off by the stop-cock, and distil it on a

water-bath from a retort connected with a
condenser. Dissolve the residue in warm rec-

tified spirit ; digest the solution with a little

animal charcoal ; filter, evaporate, and cool

until colourless crystals are obtained.

2. Expressed juice of belladonna is eva-

porated over a water-bath to the consist-

ence of an extract, and then triturated in a

marble or porcelain mortar with a strong so-

lution of caustic potassa ; the resulting mass

is digested and well agitated for some time,

at the temperature of 75° to 80° Fahr., with

benzole, q. s. ; and, after repose, the benjole-

solution is carefully separated, and its volatile

hydrocarbon is distilled off by the heat of a

water-bath; the residuum in the retort is now
exhausted with water acidulated with sulphuric

acid, and the resulting * acid-solution,* after

filtration, precipitated Mrith carbonate of soda ;

the firccioitate is crude atsopia, which is col-
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lected on a filter, pressed between folds of

bibulous paper, and dried ; after which it is

purified by one or more re-solutions, in alcohol,

and crystallisations, which may or may not be

modified in the manner noticed. The propor-

tion of potassa should be about 1 dr. to every

quart of the expressed juice. An excellent

and economical process. The product is 0"3

to 4^ of the weight of the plant from which
the juice has been obtained.

3. (Mein and Liebig.) Belladonna-root (fresh-

dried and coarsely powdered) is exhausted by
alcohol (sp. gr. 0'822) ; slaked lime (1 part for

every 24 of the dried root employed) is then

added to the tincture, and the whole digested,

with agitation, for 24 hours ; sulphuric acid

is next added, drop by drop, to slight excess,

and, after filtration, rather more than one half

the spirit is removed by distillation ; a little

water is now added to the residue, and the

remainder of the alcohol evaporated as quickly

as possible by a gentle heat ; after again fil-

tering, the liquid is reduced by further evapo-

ration to the iVth part of the weight of the

root employed, and a concentrated solution of

potassa dropped iato the cold liquid (to throw
down a dark greyish-brown matter), carefully

avoiding excess or rendering the liquid in the

slightest degree alkaline ; in a few hours the
liquid is again filtered, and carbonate of po-

tassa added as long as a precipitate (ateopia)
falls ; after a further interval of from 12 to

24 hours, this precipitate is collected and
drained in a filter, and after pressure between
folds of blotting-paper, dried by a very gentle

heat. It is purified by making it into a paste

with water, again squeezing it between the

folds of blotting-paper, drying it, re-dissolv-

ing it in 5 times its weight of alcohol, de-

colouring it with pure animal charcoal, dis-

tilling ofl" greater part of the alcohol, and
evaporation and crystallisation by a very gentle

heat ; or only about one half the spirit is

distilled off', and 3 or 4 times its volume of

water gradually agitated with it, the resulting

milky liquid being then heated to boiling, and
allowed to cool very slowly, when nearly the
whole of the atropia crystallises out after a

few hours. The same may be effected by at

once agitating 6 or 8 volumes of water with
the alcoholic solution, and setting aside the

mixture for 12 to 24 hours, by which time the
crystallisation will be completed. This process

originated with Soubeiran, was improved by
Mein, and subsequently, with slight modifica-

tions, adopted by Liebig. The product is about
0'3^ of the weight of root operated on.

4. (Bouchardat and Cooper.) The filtered

tincture is precipitated with iodine dissolved

in an aqueous solution of iodide of potassium,
the resulting ioduretted hydriodate of atropia,

decomposed by zinc-and-water, the metallic
oxide separated by means of carbonate of
potassa, and the alkaloid thus obtained dis-

eolved in alcohol and crystallised.

6. (Mr Luxtou.) The dry leaves of bella-

donna are gently boiled for 2 hours in dis-

tilled water just sufficient to cover them, and
the resulting decoction is strained through a
coarse cloth into a large precipitating jar;

this process is repeated with a second quantity

of distilled water, and the two decoctions

mixed ; concentrated sulphuric acid is now
added in the proportion of 2 dr. to every

pound of leaves operated on, by which the
vegetable albumen of the decoction is preci-

pitated, and the liquid becomes clear and
sherry-coloured ; thfe jlear liquor is now de-

canted or syphoned off", and, if necessary,

filtered ; the filtrate is now decomposed by
either passing a stream of gaseous ammonia
through it, or by suspending in it a lump of

carbonate of ammonia. The effect is that the

liquid turns black, and crystals of ateopia
are slowly formed and deposited. At the

expiration of a day or two, the supernatant

mother-liquid is removed with a syphon, and
the crystals thrown on a filter to drain and
dry.i It may be purified by re-solution and
crystallisation. 1 ft. of leaves yields 40 gr. j

or at the rate of fully '57%.

6. (Rabourdm.) To the crystallised juice of
the plant (previously heated to coagulate its

albumen, filtered, and allowed to cool), 1 quart,

is added of caustic potassa 1 dr., and after-

wards of chloroform 1 oz. ; the whole is then
agitated well, and after half an hour's repose,

the supernatant liquor is poured from the dis-

coloured chloroform,which, after being washed
with distilled water as long as it gives any
colour to that liquid, is placed in a small

retort, and the chloroform distilled off' by the

heat of a water-bath ; the residuum is dis-

solved in a little water acidulated with sul-

phuric acid, and precipitated with carbonate

of potassa, in slight excess ; the precipitate

is redissolved in alcohol, and the solution, by
spontaneous evaporation, yields crystals of
ATEOPIA.

7. (Ure.) From the expressed juice of the
fresh, or the watery extract of the dry plant,

by treating it with caustic soda, in slight ex-

cess, and then agitating the mixture with Ig

times its volume of ether ; the ATEOPIA taken
up by the ether is again deposited after repose

for some time, and is then purified by repeating

the treatment with fresh ether as often as

necessary.

8. Freshly precipitated hydrate of magnesia
is added to the coagulated and filtered ex-

pressed juice, and the mixture evaporated to

dryness, as quickly as possible, in a water-

bath ; the residuum is pulverised and digested

in strong alcohol, and the clear liquid allowed

to evaporate spontaneously. The crystals

may be purified by repeated re-solutions in

alcohol.

Prop., Tests, ^c. The crystals obtained from
hot concentrated solutions, colourless, trans-

parent, silky prisms ; from solutions in dilute

spirit, silky needles, like those of disulphate
1 ' PLam. Joiun.,' 1854-5, p <«19.
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of quinine. It is colourless ; has a bittei",

acrid, and somewhat metallic taste ; dissolves

in 200 parts (300 parts—Thomson) of cold

and 50 to 54 parts of boiling water, in 1^ parts

of cold alcohol, and in 25 parts of cold, and 6
parts of boiling ether ; it has an alkaline reac-

tion, fuses at about 194i° Falir., is slightly

volatile at common temperatures, and freely

rises in vapour at 212° Fahr. ; at higher tem-
peratures it volatilises with partial decompo-
sition; with the acids it forms salts, of which
several are crystallisable.

Tests,—1. Nitric acid forms with it a yellow
solution :—2. With cold sulphuric acid it gives

a colourless solution, which becomes red only
when heated :—3. Aqueous solutions of atropia

and its salts are

—

a, turned red by tincture

of iodine

—

b, gives a citron-yellow precipitate

with terchloride of gold

—

c, a floeculent

whitish precipitate with tincture of galls, and
—d, a yellowish-white one with bichloride of
platinum :—4, Heated with caustic potassa
or soda, it suffers decomposition, and ammonia
is evolved :—5. A weak solution cautiously

applied to the eyelid or conjunctiva, produces
dilation of the pupil lasting for several hours.

Pur., Sfc. Alkaloid prepared from the root

of atropa belladonna. Crystals ; white, in the
form of prisms ; soluble in water and rectified

spirit. It leaves no ash when burned with free

access of air (B. P.).

Fhys. eff. It is a very powerful narcotico-

acrid poison.^ Its effects are similar to those
of belladonna, but considerably more powerful.

"A very minute (imponderable) quantity ap-

plied to the eye is sufficient to dilate the pupil."

(Pereira.) The
i*^ to -^ gr. often causes very

serious effects in the human subject. The ^th
of a grain accelerates the pulse, affects the
brain, causes dryness of the throat, difficulty

of deglutition, dilation of the pupil, dimness
of sight, giddiness, strangury, numbness of

limbs, sense of formication in the arms,
rigidity of thighs, depression of pulse, and
sometimes feebleness or loss of voice. These
symptoms continue for from 12 to 24 hours.
In larger doses death ensues.

Ant., Sfc. These may be similar to those
described under Belladonna and Alkaloid.

Uses. Chiefly as an external agent, as a
substitute for belladonna, to cause dilation of
the pupil ; and as a local anaesthetic or ano-
dyne, especially in facial neuralgia. Internally,

it has been occasionally given in hooping-
cough, chorea, and a few other nervous
diseases.

—

Dose, -^^ gr., gradually increased
to -^Q, or, occasionally, even -^-^ gr. in solution,

or made into a pill with liquorice powder and
honey, or syrup, or used endermically ; for a
coUyrium, 1 gr. to water 1 oz., a few drops
only being applied to the eye at a time, the
greatest caution in each case being observed.
It is also employed to make the sulphate. In
dispensing it a single drop of acetic acid, or
dilute sulphuric acid, will be found to facilitate

^ A " cerebro-spinal poison."—Taylor.

and ensure its perfect solution. See Bella-
donna and Belladonine.

Atropia, Sul'phate of. Si/n. Ateo'pia sul'-

phas, L. Prep. (B. P.) Take of atropia,

120 gr. ; distilled water, 4 Jl. dr. j diluted

sulphuric acid, a sufficiency.

Mix the atropia with the water and add the
acid gradually, stirring them together until

the alkaloid is dissolved and the solution is

neutral. Evaporate it to dryness at a tem-
perature not exceeding 100°.

Characters and Tests.—A colourless powder,
soJuble in water, forming a solution which is

neutral to test-paper, and when applied to the

eye dilates the pupil as the solution of atropia

does. It leaves no ash when burned with free

access of air.

Intended for external application. It is a

powerful poison.

Uses, Sfc. The same as those of the pure
alkaloid.

—

Dose, -5%- to -^ gr., either in solu-

tion or pills; 1 to 3 gr. to water 1 fl. oz., as

a collyrium, of which a few drops seLlom fail

to produce full dilation of the pupil in about

a quarter of an hour ; 1 to 2 gr. to lard 1 dr.

forms an excellent ointment in neuralgic affec-

tions.

Ohs. Sulphate of atropia (which is intended
for external use only) is rather difficult to

crystallise, as it has a tendency to assume an
amorphous or gum-like condition. It is more
soluble than the pure alkaloid ; and, like it, is

a terrific poison.

ATROPIA, VALERIANATS. The Paris

Codex directs this salt to be prepared as fol-

lows :—Dissolve valerianic acid in ether, and
add atropia just sufficient to saturate the acid.

Let the ether evaporate.

ATROP'IC ACID. Syn. Acidttm Ateop'i-

CUM, L. The name given by Richter to a

volatile crystallisable substance, possessing

acid properties, found in atropa belladonna

or deadly nightshade. In many respects it

resembles benzoic acid, from which, however,

it is distinguished by not precipitating the

salts of iron.

ATEOPI'NA, At'ropine. See Ateopia.
AT'TAR. See Otto and Volatile Oils.

ATTELETTES (-lets'). [Fr-] In cookery,

small skewers, generally of silver, with orna-

mental heads. The term is also applied to

small dishes (enteees, &c.) in which the

articles are mounted on attelettes. Small fish,

as smelts, are often served in this way. See

AlGUILLETTE.
ATTEN'UANT (-u-ant). Syn. Atten'ttans,

L. ; Attenuant, Fr. j Veedijnnend, Ger.

That makes thin, or less dense or viscid;

diluting. In medicine, applied to remedies

(atten'uants, span^m'ics) which are sup-

posed to act by thinning, diluting, or im-

poverishing the blood.

ATTENUA'TION. Syn. Attenua'tio, L. ;

Attenuation, Fr. ; Veedijnnuno, Ger. A
thinning or diminishing; a reducing in con-

sistence. In medicine, see the adj. {above);
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in irewing, the decrease of the density of

worts during fermentation, arising from the

gradual conversion of their 'saccharine' (sugar)

into alcohol. See BEEWiNa, Distillation,

WOETS, &C.

ATTRACTION. [Eng., Tr.] Syn. At-
TEAc'tio, L. ; AuziEHUNa, Ger. The power
that draws together matter and resists its

separation. That force which attracts bodies

towards the centre of the earth, and which

keeps on its surface those that are movable, is

called GEAVITY, or the attraction of gravita-

tion. It is exerted at sensible, often at im-

mense, distances, and determines the figure

and motions of the planets and comets, and
causes the descent of heavy bodies to the

ground. This force it is which confers the

property of weight upon matter.

That force which unites particles of the

same kind of matter, so as to cause them to

assume the condition of solid or liquid masses,

e.g. particles of chalk to form a mass of chalk,

particles of water to form a mass of water, is

called COHESION, or the attraction of co-

hesion. That force which binds together

different substances without changing their

properties, as when paint sticks to wood, ink

to paper, &c., is called adhesion, or the

atteaction of adhesion. Capillaet at-

TEACTION is a modification of adhesion, and is

characterised by being exerted between liquids

and the internal surfaces of tubes and pervious

bodies. The absorption of water by a sponge,

the ascent of oil in the wick of a lamp, are

examples of this power. The chemical force
or AFFINITY differs from all other kinds of

attraction in being exerted between definite

and constant quantities (atoms) of matter,

usually of dissimilar natures, and producing
combinations possessing properties different

from those of their components, (See Af-
finity.) This force, as well as cohesion and
adhesion, is exerted at distances so small as to

be immeasurable.

The terms eiec'teic ATTRACTION and mag-
NET'ic ATTEACTION are employed in physics

to denote phenomena which we imperfectly

understand, and which operate between bodies

at sensible distances, and simulate those of the

attraction of gravitation.

ATTRI"TION (trish'-un). [Eng., Fr.] Syn.

Attei"tio, L.; Abeeibung, Attfeeibung,
Ger. In mechanics, the wearing away of parts

by friction. In medicine, a graze, abrasion,

or solution of continuity of the cuticle, or the

act which causes it. In surgery, the crushing

or tearing away of any exterior portion of tlie

body by violence. See Abrasion, Anti-at-
teition. Friction, &c.

AURANTIA^E^: (-she-e). [Lat.; DC]
The orange tribe. In hotany, an extensive
and important natural order of exogenous
trees and shrubs, found exclusively in tlie tem-
perate and tropical parts of the Old World,
and unknown in a wild state in America. The
fruit is pulpy, Bucculent, sub-acid, and eatable.

and separated into cells by membranous par-
titions, and is covered with a leathery aromatic
skin or rind. Some of the genera embrace
plants of great beauty and utility. A few of

the Indian species are climbers. The genus
cit'rxts, which includes the orange, lemon,
citron, lime, bergamot, and shaddock, is that
best known in Europe.

AURAN"TIIN (-she-in). Syn. Hesperidin;
Auean'tine* (-tin), Eng., Fr.; Axteantii'na,
&c., L. The bitter principle of the peel of
oranges and lemons.

Prep. The exterior or yellow peel of the
Seville orange (carefully separated from the
white matter, and air-dried) is steeped in hot
water, and the filtered liquor gently evapo-
rated to dryness.

Prop., See. It possesses the bitter properties

of the peel without any of its glutinosity or
fragrance, and is said to agree better with de-
licate stomachs. It may be taken in water
either with or without the addition of a little

sugar or capillaire, or dissolved in wine.

AU"RIC (aw'- or awr'-). Syn. AuRl'cus,
L. Of or relating to gold, or containing it,

or formed from it.

AURIF'EROUS. Syn. At:"eifeb, Aueif'-
EEUS, h.; Atteifeee, Fr.; GoLDHALTiG, Ger.

In mineralogy, that yields or contains gold

;

as aurifei'ous sand, a. quartz, &c.

AURIPIGMEN'TUMf. [L.] Literally,

paint of gold ; appr., native orpiment. See
Aesenic.
AURO-CHLO"RIDES (klore'-Idz). Com-

pounds of terchloride of gold with chlorides of
other bases. They may be prepared by mixing
the terchloride of gold with the chloride of

the base, in atomic proportions, and setting

aside the solution to crystallise.

Prop., S(c. Most of the auro-chlorides crys-

tallise in prisms, dissolve in both alcohol and*
water, have an orange or yellow colour, and
are decomposed at a red heat.

AURO-CY'ANIDES (idz). In chemistry,

compounds of cyanide of gold with cyanides
of other bases. They may be formed in a
similar manner to the auro-chlorides. Auro-
cyanide of potassium is much used in electro-

gilding.

AURORA BOREALIS. This luminous phe-
nomenon, which is occasionally seen in our
own country on clear frosty nights, and much
more frequently and vividly by the dwellers

in more northern latitudes, has been sup-

posed to have an electrical origin, and to

be occasioned by the passage of electricity

through the rarefied strata of the upper regions
of the atmosphere from the poles towards the
equator. But physicists look upon this

explanation as unsatisfactory, and inadequate

to account for the effects produced. The
hypothesis, however, seems to derive some
support from the following fact :

—

If one of Gassiot's vacuum tubes be brought
near to a powerful electrical machine, both
while the machine is iu motion aud.te;: some
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time after, flashes of light may be seen pass-

ing from the wire at one end of the tube to

the other extremity, which flashes bear a great

resemblance to the auroral rays. The great

doubt, however, is whether the conditions

necessary to the production of the aurora are

similar to those prevailing during this experi-

ment, a doubt not lessened by the difficulty of

satisfactorily accounting for the rarefied state

of the atmosphere which is assumed to exist.

The forms which the aurora assumes are very

varied and of great beauty ; there appears,

however, to be some general similarity in its

aspect at the same locality. Its appearance

is briefly as follows :—A dingy aspect in the

heavens in a northernly direction is usually

the precursor of the aurora ; and this gra-

dually becomes darker in colour, and assumes

the form of a circular segment surrounded by

a luminous arch, and resting at each end on

the horizon. This dark segment presents the

appearance of a thick cloud, and is frequently

seen as such in the fading twilight, before

the auroral light manifests itself. The den-

sity of this segment must, however, be very

inconsiderable, as stars may sometimes be

seen shining brightly through it.

This dark segment is bounded by a lumi-

nous arch of a blueish-white colour, which
varies in breadth from 1 to 6 diameters of

the moon, having the lower edge sharply

defined, and the upper edge only when the

breadth of the arch is small. This arch may
be considered to be a part of a luminous ring,

elevated at a considerable distance above the

earth's surface and having its centre corre-

sponding with some point near the north

pole. The preceding description indicates the

general features of the appearance of the

aurora borealis; but several auroras have

been described which presented striking pecu-

liarities. Sometimes the phenomenon assumed
the form of one or more curtains of light, de-

pending from dingy clouds whose folds were

agitated to and fro as if by the wind. Some-
times this curtain appeared to consist of sepa-

rate ribbons of light, arranged side by side in

groups of different lengths, and attaining their

greatest brilliancy at the lower edges. In
this country the aurora borealis seldom assumes
the distinctness and brilliancy which charac-

terise its appearance in northern latitudes, but
the description thus given indicates the type
to which such appearance of the meteor more
or less approaches. During the winter that

prevails in the northern hemispheres the in-

habitants of the arctic zone are deprived for

months together of the sun's light, and their

long dreary night is relieved by the light ema-
nating from this beautiful meteor, which
shines with great frequency and brilliancy in

those regions.

A remarkable connection has been observed
between the aurora and the earth's magnetism,
the magnetic needle showing great disturbance
during a display of the aurora. The arches of

the aurora most commonly traverse the sky at

right angles to the magnetic meridian, though
deviations from this direction are not rare.

Sir J. Franklin found that the disturbance of

the needle was not always proportionate to the

agitation of the aurora, but was always greater
when the quick motion and vivid light were
observed to take place in a hazy atmosphere.
The aurora is most frequent and vivid in high
latitudes, towards either pole, but the meteor
is not confined to these parts, as Dr Hooker
states that one of the most brilliant displays

he ever witnessed was under the tropical sky
of India j and other observers have recorded

instances of its appearance in the equatorial

districts of the globe.

The attitude of the aurora varies consider-

ably ; there appears to be little doubt,

however, that it frequently occurs at small

elevations. Both Franklin and Parry record

instances where it appeared below the level of

the clouds, which they describe as having been
hidden behind the masses of its light, and as

reappearing when the meteor vanished. It

would seem that there are two distinct kinds
of aurora one dependent upon local causes, as

in the cases last given, while in the other

causes are probably cosmical, and the auroral

eff'ects are seen at very distant points of the

earth's surface.

AURORA POMADE. For promoting the

action of the skin. Cocoa butter with orris.

AUTOG'ENOUS (toj'-). Syn. Autoge"-
NEAL; Atttog'entts (toj'). L. Self-gene-

rating or affecting ; acting without the aid of

foreign matter. In anatomy, &c., developed
from distinct and independent centres ; as

parts or processes. Among metallists, it de-

notes a method of joining metals by fusing the

parts in contact, by means of a flame of hy-
drogen, or of a mixture of hydrogen and com-
mon air, without the intervention of a fusible

alloy or solder. Lead, and even ordinary hard
solders, are, however, sometimes so employed,
and the name, though improperly, retained.

AUTOMATIC. Syn. Automati'cuSjAutom'-
ATUS, L, ; AlTTOMATIQUE, Fr. ; AtTTOMA-
TISCHE, Ger. Self-acting or self-moving, or

that seems to be so ; mechanical ; of or re-

sembling an automaton. In physiology, in-

voluntary, applied to functions which are per-

formed without the operation of the will ; as

the movements in respiration, the contractions

and dilations of the heart, the persistent con-

traction of the sphincters, &c. In mechanics,

&c., moving and acting from concealed ma-
chinery ; also, as applied to machinery, self-

regulating and directing, within the limits

prescribed by its author, though moved by ex-

ternal power. To the last class belongs the

self-acting machinery of our flax and cotton

mills, our engineering establishments, &c.

;

in which the elemental powers are made to

animate, as it were, millions of complex organs,

infusing into forms of wood, iron, and brass,

an agency resembling that of intelligent beings.
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The manufactures in which such machinery is

employed are termed the automatic arts.

AUTOPSY. Literally, personal observation

or examination ; ocular view. The term, how-
ever, is now applied, rather loosely, to a post-

mortem investigation. A post-mortem may
be performed with the object of endeavouring
to ascertain the cause of death in a medico-
legal inquiry, or in the furtherance of the
study of pathology. It is also a preliminary to

embalmment, and is sometimes had recourse to

as a means of saving the child when a woman
dies in full pregnancy.

In France no post-mortem examination is

permitted to take place until at least 24 hours
after death, this delay being enforced as a

safeguard against the possibility of the body
operated upon being still alive. In
England no post-mortem can be made without
the consent of the friends of the deceased,

unless by warrant from a coroner ; although in

many public institutions this consent is dis-

pensed with. Whenever, however, a prisoner

dies in gaol an inquest and post-mortem are

held on the body.

An autopsy is to be discouraged in cases

where a person has died from infectious dis-

ease ; but should the law require it to be
undertaken, disinfectants both during and
after the operation should be liberally had
recourse to.

AUTUMNAL FEVER. This term is chiefly

employed by American medical writers to de-

signate typhoid fever, because of its prevalence
in the autumn.
AUXILION. A packet of small plasters for

the painless and radical cure of corns. Each
plaster is to be worn for about a week, and
then the horny pustule is to be removed with
a sharp knife. The plaster is a compound of

1 part of resin plaster and 2 parts of lead

plaster, and is likely to promote the removal
and solution of the thick skin of the corns.

(Hager.)

AVA. Syn. Kava-KAvA. The native names
of the root, a species of piper, the piper metJiys-

ticum, cultivated in Tahiti, Hawaii, the So-

ciety and Tongan Islands, the natives of which
make it into an intoxicating drink. It is said

to have been used in France with excellent

effect in gonorrhoea ; and a tincture of it has

been strongly recommended both for external

and internal administration in gout. " For
medicinal purposes it is used in the form of

infusion," a drachm of the scraped root being
macerated in a quart of water for five minutes.

Its action appeal's to vary with the amount
taken ; in small doses it is generally stated to

act as a stimulant and tonic, but when taken in

large doses it produces an intoxication which
differs from that caused by alcohol, in being
of a silent and drowsy nature accompanied by
incoherent dreams" ('Pharmaceutical Journal,'
August 19th, 1876, which consult for further
intoriiiiit'on.)

AVE'NA. [L.] The oat ; oats.

AVE'NIN (-nin). Syn. Avena'ine* (av-e-)

;

Aveni'na, &c., L. ; Atenine, &c., Fr. A ni-

trogenous compound, analogous to, and proba-

bly identical with, casein, obtained from
oats, and on which its nutritiveness chiefly

depends.
Prep, The grain, reduced to the state of

powder or meal, is washed on a sieve, and the
milky liquid, after being allowed to deposit its

starch, is heated to about 200° Fahr., to co-

agulate the albumen ; when cold, acetic acid

is added as long as a white powder falls, which
is AVENiN ; this is collected on a filter, drained,

and dried by a gentle heat.

AVEN'TUEIN, Avant'urin(-u-rin ; -vow^-too

—Knowles and Smart). [Eng. Fr.] A beauti-

ful iridescent variety of rock crystal, minutely
spangled throughout with yellow scales of

mica (aventurin, A. quaetz). A variety of

felspar (a. fel'spae) of somewhat similar

appearance is found in the Continent and the

Peninsula, of which the finer kinds are called

A. oeientale and pieeee de soleil by the

lapidaries. Both varieties are now imitated by
the glass and porcelain manufacturers. See •

Glass, Glaze, Paste, &c.

A'VIARY (-ve-). Syn. AviA"EirM:, L. j

VOLIERE, Fr. ; VoaELHAXJS VOGELHECKE, Ger.

A place for keeping birds ; generally applied

to an enclosed space or building in which birds

are kept, or bred, on account of their rarity,

plumage, or song; and not for food.

Situa., Sfc. For exotic birds, a place should

be selected where the temperature can bfe

maintained at a proper degree throughout the

year, and which is well protected from the

weather. This is commonly done by choosing

a space attached to the summerhouse or hot-

house. When the aviary is only intended for

birds of climates similar to our own, any part

of the open garden may be chosen, and a por-

tion closed in, either with trellis-work or wire-

work, or netting ; care being taken to provide,

in some easily accessible portion of it, full

protection from vicissitudes of weather and
season. Nor must cleanliness, and due venti-

lation and protection from foul air or noxious

fumes, be left unattended to.

AVIGNON' BERRIES (av-veen-yoM^).
French berries.

AVOIRDUPOIS' (av-er-du-pois'). The com-
mon weight of 16 oz. or 7000 gr. to the lb.,

used in these realms for all kinds of goods,

except jewelry and the precious metals, and
luedicines in dispensing, or as ordered in the
' British Pharmacopoeia ' of 1867.

AXIS. [L., Eng., Fr.] Syn. Axe, Fr,;

AcHSE, Ger. Primarily, that on or around

which anything acts or performs ; an axle or

axle-tree. In anatomy, that on or around

which any organ or part rests, gravitates, or

centres. In astronomy, the diameter on or

about which a celestial body revolves. In

botany, part or parts about which particular

organs are arranged ; an imaginary line pass-

ing from the base to the apex of a pericarp.
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&c. In crystallography, imaginary lines pass-

ing tlirough tlic central points of a crystal,

and about which the molecules or particles of

matter composing it may be conceived to be

symmetrically built up. Li geology, the centre

of a mountain-group. In mechanics, the

straight line, real or imaginary, about which
any body oscillates or revolves. See Cbts-
TAL, &c.

AX'LE, Axle-tree (aks'l). Syn. Essieu,
Fr. ; Axe (am rade), &c., Ger. In mechanics,

the pin, rod, or material line, on which a
wheel, &c., tui-ns. See Anti-atteition,
Feiction, &c.

AX'UNGE (-iinje). Syn. Axun'gia, L.

Primarily, ' wheel-grease ;' the lard or fat of

an animal j restricted in pharmacy to hog's

lard.—AxUNGiA cuea'ta, a. peepaea'ta, is

prepared or washed hog's lard (which see).

AYER'S PILLS. Sold in long wooden boxes,

each containing 25 pills, covered with sugar

and starch, and composed of pepper, colocynth,

gamboge, and aloes. (Hager.)

AZADIRACHTA INDICA. (Ind. Ph.) Nim
or Margosa Tree. (Ind. Ph.) Habitat. Com-
mon throughout India; often cultivated in

gardens. Officinal parts.—1. The bark {Aza-
dirachtce cortex, Nim bark). It varies much
in appearance, according to the size and age
of the tree producing it. The bark from the

trunk of a tree above three or four years of

age is covered with a thick scaly epidermis,

and varies in thickness from i to ^ inch.

That from the smaller branches is smooth, of

a dullish purple colour, marked by longitu-

dinal lines of ash-coloured epidermis, from |th
to xz^b of an inch apart. The inner layer of

the bark, of a whitish colour in the fresh state,

is powerfully bitter, far more so than the

outer dark-coloured layer, which, however,
possesses a greater amount of astringency.

It contains a crystallisable principle (mar-

gosine) and an astringent principle (catechin).

—2. The fresh leaves {^Azadirachtcefolia, Nim
leaves).

—

Properties. Bark astringent tonic

and antiperiodic J leaves stimulant.

—

Thera-
peutic uses. In intermittent and other pa-

roxysmal fevers, in general debility, and con-

valescence after febrile and other diseases, the

bark has been employed with success. The
leaves form a useful application to ulcers and
skin diseases when a mild stimulant is re-

quired.

—

Dose. Of the powdered bark, a drachm
three or four times a day.

Preparations. Decoction of Nim Bare
(Decoctum Azadirachtse). Take of the imier
layer of nim bark, bruised, 2 oz. ; water, a pint

and a half. Boil for 15 minutes, and strain

whilst hot.

—

Dose. As an antiperiodic, from
\\ to 3 fl. oz., every second hour previous to

an expected paroxysm. As a tonic, 1 or 2 Jl.

oz. twice or thrice daily. As this decoction
soon decomposes in hot weather, it should be
prepared fresh for use when required.

TiNCTUEE OF Nim Baek {Tinctura Azacli-

rachtai). Take of the inner lay^r of nim bark,

VOL. X.

bruised, 2\ oz. ; proof spirit, 1 pint. Mace-
rate for seven days in a closed vessel, with
occasional agitation; strain, press, filter, and
add sufficient proof spirit to make 1 pint. It

may also be prepared by percolation in the
same manner as Tincture of Calumba, q. v.—Dose. From \ to 2fi. dr. as a tonic.

PoDLTiCE OP Nim Leaves (Cutaplasma
Azadirachtas). Take of fresh nim leaves a
sufficiency ; bruise and moisten with tepid
water. A good stimulant application to indo-

lent and ill-conditioned ulcers. Should it

cause pain and irritation, as it sometimes does,

equal parts of rice-flour and linseed-meal may
be added. The bitter oil of the seeds is held
in high repute by the natives as an anthel-

mintic, and as an external application in

rheumatism. It is also said to be an insec-

ticide.

AZOERYTH'RYN (-rith'-rin). A substance

obtained, by Kane, from archil. It is insolu-

ble in alcohol, ether, and water ; but is very
soluble in alkaline lyes, to which it imparts a

port-wine colour.

AZO'IC. Syn. Azoot'ic ; Azo'icirs, Azoot'i-

cus, &c., L. Lifeless; wholly destitute of

organic life. In geology, &c., applied to strata

which do not contain organic remains.

AZOLIT'MIN (az-o-lit'-miu). A dark-red

substance obtained, by Kane, from litmus, of

which it forms a large portion of the colour-

ing matter. It is insoluble in alcohol, and in

water unless alkalised.

AZ'OTE* (az'ote; a'-z6te). [Eng., Fr.]

Syn. Azo'tum*, L. ; AzoT*, Ger. Nitrogen
(because it is unfit for respiration, i.e. destroys

Kfe).

AZOTIC. Syn. Azot'icttm, L. ; Azotique,
Fr. ; AzoTlSCH, Ger. Of or like azote, or con-

taining it or formed from it ; irrespirable

;

destructive to life.

—

Azotic AciDf is nitric

acid; A. GASf, nitrogen.

—

Azo'totjs AClcf
was nitrous acid.

AZ'OTISED (-tizd). Syn. Nitrogenised,
Containing azote or nitrogen ; a common epi-

thet of nitrogenous substances used as food.

AZ'URE (azh'-iire ; a'zhure — Knowles,

Smart, Walker). Syn. C^eu'leitm, L. ;

AzUE, Fr. ; Hellblatj, Himmelblau, Ger.

In dyeing and painting, sky-blue ; also the

name of one or more pigments which possess

this colour See Blue Dyes, Blue Pig-

ments, Smalts, Ultramarine, &c.

AZ'URE-STONE. Lapis lazuli.

AZ'URITE (-Ite). In mineralogy, lazulite

;

blue malachite ; sometimes, lapis lazuli (the

name being, unfortunately, very loosely applied

by different writers).

AZ'YMOUSf (-e-miis). Syn. Az'tmus, L.

Unleavened ; unfermented ; as sea-biscuit.

Unleavened bread was formerly termed Az'-

YMEf (-e-me) and Az'TMUSf by theologists.

BAB'LAH. The rind or shell of the fruit of

mimosa cineraria. According to Dr Ure, it

contains a considerable quantity of gallic acid,

15
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some tannin, a red colouring principle, and an
azotised substance, and is the article imported
from tlie East Indies and Senegal under the

name of neb-neb.—Used as a cheap dye-stuff

for various shades of drab and grey.

BAC'CA (bak'-a). [L. ; pi., bac'ca3,bak'-se.]

A berry.

BACK. [D., bak, a bowl or cistern.] Syn.

Bag. In brewing, a large, open, flat reservoir

or cistern ; commonly that in which wort is

cooled. In distillation, the vessel into which
the wort is pumped from the coolers, in order

to be ' worked ' with yeast. The iiqtjoe-back
in a brewery, distillery, or rectifying house is

the water reservoir or cistern.

BACKS. In the leather trade, the thickest

and stoutest portion of the hide, used for sole-

leather.

BACON (ba'-kn). [W., baccun, prob. from
Ger., bache, a wild sow ;

" old Fr., for dried

flesh or pork"—Craig.] The flesh of swine
salted and dried, and subsequently either

smolied or not. The term is usually restricted

to the sides and belly so prepared ; the other

parts of the animal having distinctive names.
Sometimes, though rarely, the term is ex-

tended to the flesh of bears, and of other

like animals, cured in a similar manner.
Qual., Sfc. When bacon has been properly

prepared from young and well-fed animals, and
is neither ' stale ' nor ' rusty,' it forms a very

wholesome and excellent article of food, espe-

cially adapted for a light or hasty meal, or as

a relish for bread or vegetables. For persons

with a weak stomach, and for invalids, great
care should be taken to cook it without injur-

ing its flavour, or rendering it indigestible.

This is best effected by cutting it into slices

of moderate thickness, and carefully broiling

or toasting it ; avoiding dressing it too hastily,

too slowly, or too much. The common prac-

tice of cooking it in almost wafer-like slices,

until it becomes brown and crisp, renders it

not merely indigestible, but also a most fertile

source of heartburn and dyspepsia. Fried
bacon is remarkably strong, and is hence more
likely to offend the stomach than when it is

broiled, or preferably toasted before the fire

;

the last being, of all others, the best way of

dressing it so as to preserve its delicacy and
flavour. Gourmands, however, often esteem,

as ' une bonne bouche,' bacon dressed in the
flame arising from the dropping of its own fat.

Choice. Good bacon has a thin rind, and an
agreeable odour, the fat has a firm consist-

ence and a slightly reddish tinge ; the lean is

of a pleasing red colour, is tender, and adheres,

whilst raw, strongly to the bone. When tlie

fat is yellow, it is either ' rusty ' or becommg
so, and should be avoided. The streiiky parts

are not only those which are most esteemed,
but are the most wholesome.

Bacon should be broiled or toasted in front
of the fire. The rasliers should be in thin
slices, and the rind should be removed. The
melted fat from the bacon sliould never be

wasted. To partake of all broiled meats in

perfection they should be served up as soon as

they are taken off the gridiron.

BACTERIUM (Bactebion, a little rod).

Since the publication of the researches of Pro-

fessor Cohn, of Breslau, upon the nature of

this organism, the idea previously entertained

by Ehrenberg and others as to its animal
origin has been long abandoned, and micro-

scopists now very generally regard it as belong-

ing to the vegetable kingdom. It is probably
one of the lov/est and most simple forms of

vegetable or animal life, and consists of an
envelope more or less enclosing protoplasm

—

the nitrogenous substance from which the cell

nucleus is formed. Dr Lionel Beale very
carefully crushed a very large bacterium while

under observation by the microscope, and when
the external membrane was ruptured the pro-

toplasm was seen to escape, and to exhibit

what Dr Beale regards as vital movement. In
form, bacteria may be either globular, rod-

shaped, egg-shaped, or filamentous. Cohn has

described a variety presenting the appearance
of beaded chains, or aggregations.

Bacteria vary considerably in size, some being
as much as ^-f^th of an inch in length, whilst

others are less than t oooo^^> ^^'"^ ^"^^ ^^Y
visible by the aid of a glass of very high power,
such as the -^th. of an inch objective. Dr Beale

says, "The germs from which the little par-

ticles spring are far more minute and more
difficult to identify. They appear as minute
specks, the largest of them exhibiting a circu-

lar outline, and probably being spherical. The
smallest are too minute to be discerned with
the highest magnifying powers at our com-
mand. If a specimen of fluid in which these

particles are rapidly growing and multiplying

be carefully examined, many points will be

observed to appear from time to time. After

watching with great care for a consider-

able time a given spot I have assured myself
that new particles actually come into existence;

and that one does not, after intently watching
for a time and concentrating the attention upon
a certain space, merely see one coming into

view one after another, as star after star. The
material in which the minute germs of bacte-

ria are imbedded, and which, at least in part,

consists of formed material produced by the

bacteria, is much softer than the matter of

which the capsule of fungi consists. It is,

perhaps, almost as soft as mucus. I believe

that even the most minute bacterium germ is

surrounded by a layer of such soft formed
matter, in which very minute particles of bio-

plasm (protoplasm) divide and subdivide before

they attain even the i o u^u u u^^^ ^^ ^"^ '\^nc^L^. in

diameter. When, therefore, bacteria in an
early stage of development dry, it is not pos-

sible to identify them. When moistened,

the dry mass swells up, and the bioplasm in

the soft mucus-like matter grows, each par-

ticle producing a fresh investment of formed

material, and then if the conditions are favor-
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able, the germs either at once divide and sub-

divide for a time, or grow into perfect bacteria,

which move freely and grow and multiply in

this more advanced stage of development."
Bacteria increase by bisection, and when the

surrounding conditions are favorable their

rate of production is marvellous. It has been
computed that an individual bacterium will

generate nearly 17,000,000 of its fellows within

twenty-four hours. The very probable vege-

table origin and nature of bacteria insisted

upon by Professor Cohn not only appears to

derive great support from his researches into

the metamorphoses they undergo during deve-

lopment, &c., but also from their behaviour
with certain chemical reagents. For instance,

it was found that boiling them in solution of

potash had no effect, and also when treated

with sulphuric acid and iodine they deported

themselves somewhat as cellulin does under
like circumstances ; although from their ex-

treme minuteness any changes that take place

in their tissue are very difficult to observe.

Another remarkable analogy presented between
bacteria and plants is the manner in which
they both assimilate the elements of which
they are built up ; for they derive their nitro-

gen not from previously existing albuminous
compounds, but from ammonia.
They may be made to develop themselves in

any fluid if the fluid contains an organic sub-

stance in which carbon is present, a nitrogenous

substance which need not be organic, and a

phosphate. They appear to derive their carbon

by the decomposition of almost any substance,

containing this element except carbonic acid,

and they will obtain their nitrogen from a
nitrate, the nitrate becoming reduced to the

state of a nitrite. A knowledge of these facts

will of course indicate the method to be fol-

lowed if we wish to obtain bacteria. All that

we have to do is to prepare a liquid that fulfils

the conditions just stated. Dr J. Burdon
Sanderson gives the following formula for

one:—Phosphate of potassium i per cent.,

sulphate of magnesium, ^ per cent., dissolve in

water having a trace of phosphate of calcium
in suspension, and then add a per cent,

of tartrate of ammonium, and boil the mixture.
If properly boiled the liquid will be free from
bacteria; but the contact of almost any or-

ganic substance, for example, a drop of water,
a pinch of hay, a morsel of meal, &c., will

cause their appearance.

The tenacity of life exhibited by the bac-
teria is extremely great. Dr Beale says, " Ex-
treme dryness does not destroy them, and they
withstand a temperature far below tbe freez-

ing point; and that under adverse circum-
stances they remain dormant, and are not
destroyed by a degree of heat which is fatal

probably to every other living organism."
Bastian says that the germs of bacteria are
destroyed at a temperature of 160° P., but
others are of opinion that under certain cir-

cumstances these germs are not killed at 212°,

and that they may increase and multiply after

having been exposed to this degree of heat.

Pi"ofessor Tyndall indeed lias shown that in one
experiment heating for a quarter of an hour
at a temperature of 230° P. was insufficient to

destroy them, whilst in another the five mi-
nutes' exposure of an atmosphere containing
them to the incandescence of the voltaic cur-

rent failed to kill them.
Cohn relates that manufacturers of pots of

preserved peas at Lubek have since 1858 been
obliged to cook them in a solution of 28 per
cent, of salt, at a temperature of 226° P., to

prevent the putrefaction of their contents, as

in warm years nearly half the pots were found
to be spoiled. In experiments made in con
junction with Dr Hare, Cohn found that in

infusions boiled for less than fifteen minutes
organisms were, without exceptions, developed.

Somewhat lower temperature proved fatal to

the great majority of bacteria. Those that

survived were all found to belong to the genus
Bacillus, and among bacilli to the species

Bacillus suhtilis.

The experiments of Drs Perrier and Burdon
Sanderson would seem to show that bacteria

do not nominally exist in the fluids and tissues

of the body, but that their presence in the
animal fluids may be traced to external surface

contamination with ordinary water, the extent

of their development being in proportion to

the amount of the contamination. They con-

tend that different varieties of water possess

different degrees of what they term the 'zy-

motic power.' They examined the waters sup-

plied by the severalLondon water companies, and
they found them to consist of varying degrees of
bacterian impurity. They assert that all ex-

cept freshly distilled water teems with invi-

sible germs of bacteria. Writing of the uni-

versality of the presence of bacteria and
bacterian germs, Dr Beale remarks:—"It
would be difficulttosay where bacterium germs
do not exist. In air, in water, in the soil ad-

hering to tiny particles of every kind, in every
region of the earth, from the poles to the equa
tor, they are found. In the substance of the

tissues—nay, in the cells of almost all plants,

and in the interstices of the tissues of many
animals—bacteria germs exist. I know not

what part of the body of man and the higher

animals is entirely destitute of particles which
under favorable circumstances develop into

bacteria. Upon the skiu and the surface

of the mucous membranes they exist in pro-

fvision, and they abound in the mouth and in

the follicles and glands."

Dr Eberth, of Zurich, states that he has

found on ordinary sweat small oval-shaped

bacteria which are frequently united in strings

of two or three, and endowed with rather ac-

tive movements. The author thinks that they

very likely conduce to pi-oduce certain chemical
modifications of sweat.

Drs Perrier and Sanderson appear to have
satisfactorily proved that fungi are not deve-
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loped from microzymes, and that their appa-

rent association is one of juxtaposition only.

They give the following reasons for adopt-

ing this conclusion :—(1) The quick appearance

of iorula cells in Pasteur's solution whenever
!fc is exposed to the air, and the rapid develop-

ment and luxuriant fructification of the higher

form {peniciUium) show that so far as the che-

mical composition of the liquid is concerned,

there exist in it all the conditions favorable to

the process. (2) When precautions are taken

to prevent contamination by impure surfaces

or liquids, the development which ends in

peniciUium goes on from first to last without the

appearance of microzymes. (3) Whenever it

is possible to impregnate the test-liquid with

microzymes, without at the same time intro-

ducing torula cells or germs, the development
of the former begins and continues by itself

without any transformation into the latter.

ThnaJungi are not developed, notwithstanding
the presence of microzymes in the same liquid

in which, microzymes being absent, but air

having access, they appear with the greatest

readiness. As we have already seen the germs
of bacteria exist largely in air ; the experiments
of Hiller, of Berlin, would seem to negative the

theory of Ferrier and Sanderson, as they tend

to show that bacteria have little influence on
putrefaction.

We are indebted to Dr Lionel Beale for

these illustrations, which are taken from his

very interesting work on ' Disease Germs.'

^§
Ckfo'G.

Killer's experiments tend to show that
putrefaction is independent of the presence

of bacteria, that bacteria can develop in liquids

such as urine without producing its decompo-
sition, and that the degree of their development
and the rate of their multiplication depend
upon the amount of assimilable material.

The following is the definition given to the

word ' microzyme ' (which occurs above) by its

originator, Dr Sanderson :
" I proposed the

word ' microzyme ' as a convenient general

term for the first organic forms which present
themselves in organic nitrogenous liquids

when about to undergo spontaneous decom-
position."

Prom the experiments of Bechamp it appears

that under some circumstances the mother of
vinegar, a conglomeration of microzymes, can
be transformed into bacteria, and under other

circumstances into a cellular ferment which
can excite normal alcoholic fermentation in

cane sugar. Subsequent researches have
shown that the converse of this is also true,

and that the cellular ferment may be trans-

formed into microzymes and bacteria.

A mixture of starch and yeast kept at a

temperature of 24° to 35° soon liquefies, and
the yeast undergoes remarkable changes. The
cells swell, become transparent, and gradually

disappear. Myriads of microzymes of great

agility spring into existence, then vibrios

appear, and as these increase the microzymes
diminish. The vibrios in their turn are suc-

ceeded by myriads of bacteria, and finally the

bacteria disappear, leaving nothing but micro-

zymes, single or coupled together. During
these changes a small quantity of gas is dis-

engaged, no butyric acid is formed, and but
little acetic or lactic acids.

As then the mother of vinegar when changed
into bacteria becomes lactic or butyric ferment,

and when transformed into cellular matter

becomes alcoholic ferment, and as beer yeast

becomes lactic or butyric ferment when re-

duced to microzymes, vibrios, or bacteria, it

is evident that the property of being a ferment

of any particular nature does not depend
essentially upon the nature of the fennent,

but upon its organisation or structure.

A contributor to the 'Medical Times and
Gazette ' of February 2nd, 1878, advances the

opinion that many of the bacteria are only

parts of a plant which has other forms and
other modes of growth and propagation when
not confined to the living organism or to fluids,

and regards the bacterixim as a transitional

or provisional and not as a permanent form,

but an abnormal phase of life thrust upon the

plant by accident.

BACTEEIA AS ORIGINATORS OF DIS-

EASE.—The researches of many eminent

microscopists and physiologists afi'ord abun-

dant evidence of the presence of bacteria in

the blood of persons affected with various in-

fectious diseases. Por instance. Core and Feltz,

of Strasbourg, found a linked bacterium in

the blood of those attacked with septicsemia,

typhoid, and puerperal fevers. The same in-

vestigators also discovered bacteria in the blood

of patients suffering from scarlet fever ,• this

blood when injected into the veins of rabbits

set up a feverish disease that proved fatal.

Again, in the blood of man and the sheep

attacked with smallpox, a bacterium of the

globular or sphere-shaped variety was found

by Keber, Hallier, and Zurn.

Bactei'ia have also been found in the blood

during measles, and in the splenic apoplexy of

sheep and cattle. They have likewise been

identified in diplitheritical exudations both

from the kidneys and womb, as well as in the

blood during an attack of rheumatic fever, and
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they are undoubtedly present in the same fluid

during nniuy feverisli disorders. Drs Lewis
and Cunningham failed to discover them in

the blood of cholera patients. Professors

Cohn and Koch stand prominently forward as

the advocates of the germ theory of disease

by bacteria. Professor Cohn divides the bac-

teria into groups, genera, and species, and
assigns to each species a different function.

For instance, he considers the ferment of

contagion to be due to the presence of a variety

of the sphere-shaped bacterium—one of his

groups. He divides the whole group into

three—thechromogen, zymogen, and pathogen,
the bacteria of pigmentation, of fermentation,
and of contagion, respectively. He says those

organisms are exceedingly minute, darkish or

coloured grannies, so small as to be immea-
surable. They frequently present the appear-

ance of beaded chains or the form of aggre-

gations. They are motionless and are occa-

sionally found with the Bacterium termo in

putrefying organic liquids.

Messrs Chauveau and Sanderson have dis-

covered a bacterium in vaccine lymph which
believers in the germ theory class among
the pathogen bacteria, and which they have
named the Micrococcus vaccincB. Amongst
the pathogen bacteria they also include the

Micrococcus diphthericus and Micrococcus
sepUcus, the former found in the epithelium of

certain organs during certain forms of pyaemia,

and the latter in the miliary eruption of

typhus, pyaemia, and other diseases. The
chromogen or pigmentary bacteria have occa-

sionally been the means of working miracles.

Several instances of bread exuding blood,

under supernatural circumstances, are related

by Rivola. Ehrenberg found this colour on
some bread in the house of a patient who had
died of cholera, and he ascertained the pig-

ment to be due to the presence of the Monas
prodigiosa, small round bodies which Professor

Cohn classes with the micrococci, a variety of

the sphere-shaped bacterium.

The recent investigations of Koch were
directed to the cause of splenic fever, and
Cohn on examining his specimens found that

they were examples of Bacteria of the species

called Bacillus anfhracis, which seems to pre-

sent little or no difference to the Bacillus
subtilis of hay infusions. Koch found that

bacilli increase with enormous rapidity in the
blood, and in the fluid of tissues of living

animals, by developing in length and dividing

transversely. The animals employed were
ehiefiy mice, and a small incision being made
at the root of the tail, as minute a drop as

possible of the fluid containing the bacilli was
Injected into the system. The spleen invari-

ably became enormously swollen, and filled

with a large number of crystalline-looking

rods of varying size, never exhibiting move-
ment or spore formation; they increased in

numbers solely by division. The number of

hacilli found in the blood varies in different

animals ; thus in the guinea-pig it was enor-
mous, sometimes exceeding that of the blood-
corpuscles; in the rabbit much smallei', so that
sometimes several drops had to be examined
before any were found, in the mouse often
nil. In the blood of dead animals or other
suitable fluids the bacilli grow to very long
straight leptothorax-like filaments (within
certain limits of temperature, and with the
presence of uir), while the formation of nume-
rous spores goes on at the same time.

Kohl believes that it is to the presence of
the spores that the occurrence of splenetic

fever appears to be referable. When living,

inoculation with them always produced the
disease ; but if killed, as by di-ying, or a high
temperature, inoculation failed ; it was neces-

sary either that living spoi'cs should be pre-

sent, or that the filaments should be capable
of generating spores, in order that the disease

should be propagated by inoculation.

Koch tried whether the poisonous bacilli

spores could gain entrance through the diges-

tive organs, but found that mice and rabbits

could eat them with impunity. Koch draws
attention to the similarity of splenic fever to

typhus and cholera. He says it presents ana-
logies to typhus in its dependence on soil-water,

its preference for low grounds, its sporadic

occurrence throughout the year, and its deve-

lopment into an epidemic in the late summer
and autumn. Like cholera, again, he says, it

is connected with soil- water, and it also agrees

with cholera in the point which has been so

well made out by Pettenkofer, that on board
ship an interval of three or four weeks is suf-

ficient to prevent its further development.
Hence Koch is disposed to hope that the

contagium of typhus and cholera may still be
discovered in the form of some ScMzophyte or

spheroidal bacterium, though practical ob-

servers have hitherto sought for them in vain.

Many pathologists, however, refuse to ac-

cept the accuracy of these deductions, and
regard the presence of bacteria in the blood

and tissues during disease as of no signifi-

cance ; whilst they deny that it is satisfactorily

proved that they are the cause of disease.

Dr Lionel Beale says :—" Changes in the

processes of digestion are soon followed by the

multiplication of bacteria in every part of the

alimentary canal, and within a few hours

countless millions may be developed. They
multiply in the secretions under certain

circumstances, almost as soon as these are

formed, and I have adduced evidence to show
that bacteria germs exist even in healthy blood.

In the very substance of some cells I have
seen them, and in many cases in which little

granules have been discerned in connection

with bioplasts. There is reason to believe that

some of them are really bacteria germs, pas-

sive as long as the higher life is maintained in

its integrity, but ready to grow and multiply
the instant a change favorable to them, and
adverse to us, shall occur."
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And again he remarks :
—" Bacteria prey

upon morbid structure, and upon the suh-

stances resulting from the death of bioplasm

(protoplasm). We ought not, therefore, to be

surprised at their existence in disease. They
are found in great numbers amongst pus-cor-

puscles which have ceased to live, and they

grow and multiply with great rapidity in

fluids which contain disease germs, as soon as

these begin to lose their specific powers and to

undergo decomposition." See Gebms.
BAD"GER (baj'-er). Syn. Mb'les, L. ;

Blaieeau, Fr.; Dachs, Ger. The ur'sus

me'les (Linn.), one of the plantigrade carni-

vora, a burrowing nocturnal animal, common
in Europe, Asia, and North America. Since

the extirpation of the bear, the badger is the

sole representative of the ursine family in our

indigenous zoology. Its habits are " noctur-

nal, inoffensive, and slothful ; its food consists

of roots, earth-nuts, fruits, the eggs of birds,

insects, reptiles, and the smaller quadrupeds

;

its noxious qualities are consequently few and
of slight moment, and by no means justify

the exterminating war unintermittently waged
against it." (Brande.) Its " muscular strength

is great, its bite proverbially powerful ; and a

dog must be trained and encouraged to enter

willingly into combat " with it. (Id.)

Uses, Sfc. The flesh of the badger is prized

as food; the skin used for pistol furniture;

the hair made into brushes. The American
badger is commonly called the GEOUND-Hoa.
The Cape badger produces hyeacbum (which

see).

BAD'IANE (-e-ahn). [Pr.] Syn. Bad'ian,
B.-SEED. Star-anise seed.

BADr'GEON (ba-dizh'5ne ; bad'-e-zhiinj,

or ba-dij'iinj—Smart). Among operatives

and artists, any cement used to fill up holes

and to cover defects in their work. Among
statuaries, a mixture of plaster and free-stone

is commonly used for this purpose ; among
joiners and carpenters, a mixture of sawdust
and glue, or of whiting and glue ; and among
coopers, one of tallow and chalk. The name
is also given to a stone-coloured mixture used

for the fronts of houses, and said to be com-
posed of wood-dust and lime, slaked together,

stone powder, and a little ochre, umber, or

sienna ; the whole being mixed up with weak
alum water to the consistence of paint, and
laid on in dry weather.

BAEL. [Nat.] Syn. Indian baei, Bel* ;

Bael, B. in'dicus, Be'la, B. in'dica, L. The
oeg'le marmelos (Correa; cratceva m., Linn.)

one of the Aurantiacese (DC). Dried half-ripe

fruit imported from the E. Indies, under the

name of Indian baei. Astringent and re-

frigerant; highly extolled in chronic dysen-

tery, diarrhoea, English cholera, and relaxa-

tions generally. It is also used in bilious

fevers, hypochondriasis, melancholia, &c. Root-
bark, stem-bark, and expressed juice of the

leaves, particularly tlie first, also used in the

same cases in India. Ripe fruit fragrant and

delicious ; used, in the E. I., as a warm cathar-

tic, and regarded as a certain cure for habit-

ual costiveness. Mucus of the seeds used by
painters as size ; also as a cement. Unripe
fruit used to dye yellow. It is generally ad-

ministered under the form of DECOCTION or

EXTRACT (which see).

BAGASSE' (-gas'). [Fr.] The dry refuse

stalks of the sugar cane as they leave the

crushing- mill.—Used as fuel in the colonial

sugar-houses.

BAGGING. The cloth or materials of which
bags or sacks are made. In agriculture, ap-

plied to a method of reaping corn by a chop-

ping, instead of a drawing cut. See Eats, &c.

BAHIA POWDER. See Aeaeoba.
BAHR'S NON - POISONOUS MEDICAL

SNUFF. A snuft' largely advertised in the

Berlin journals, composed chiefly of powdered
galls. (Hager.)

BAIN-MARIE. [Fr.] In old chemistry, a

water bath ; also, sometimes, a sand bath. In

cooTcery, a shallow vessel containing heated

water, in which saucepans, &c., are placed,

when it is necessary either to make them hot,

or to keep them so, without allowing them to

boil. It is extremely useful in making sauces,

warming soups and small dishes, and when
dinners are delayed after they are ready to

be served.

BA"KING (bake'-). Syn. Action DE cuiEE
AIT four, Fr. The process of cooking, or of

heating, drying, and hardening any substance

in an oven or kiln, or by the rays of the sun

;

the art or trade of a bakerJ ; also technically,

a batch or ovenful, or the quantity baked at

once (= F0trENEE, Fr.).

In cookery, baking is, perhaps, of all others,

the cheapest, most convenient, and best way
of dressing dinners for small families, where a

good domestic oven is at hand. Though the

flavour of baked meat is generally considered

barely equal to that of the same parts roasted,

there are some joints and dishes to which it

appears particularly suitable. Among these

may be mentioned legs and loins of pork, legs

and shoulders of mutton, fillets of veal, &c.

A baked pig, if it has been occasionally basted,

and the heat has not been too great, eats equal

to a roast one. Geese and ducks treated in

the same way are also excellent. A baked hare

which has been basted with raw milk and
butter also eats well ; and so do various pieces

of beef, especially the buttock. Cooks tell us

that this last should be sprinkled with a little

salt for a day or two before dressing it, and
after being washed is preferably baked, along

with about a pint of water, in a glazed earthen

pan tied over with writing paper, * three or

four times thick.' A baked ham is said to be

preferable to a boiled one; to be tenderer,

fuller of gravy, and finer flavoured. It should

be soaked in water for about an hour, wiped

di'y, and covered with a coarse thin paste or

batter. Ordinary dishes require similar treat-

ment inbakiug tothatgiven them when roasted.
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For domestic use, where the kitchen-range

does not include a really good oven, the port-

able articles known as a ' Udtch-OVEN,' and
an ' American oven,' form an excellent sub-

stitute, admirably adapted for small joints,

poultry, &c., all of which, when these utensils

are skilfully employed, possess a delicacy and
flavour fully equal to the same when roasted

;

whilst not more than one half the fire is re-

quired for the purpose. According to Miss
Acton they also "answer excellently for deli-

cate sweet puddings, and for cakes." See

Bbead, Cakes, RoASTiNa, &c.

Baking Pow'der. See Powdees.
Baking Powder, American. For mak-

ing light pastry. Tartaric acid and chalk.

(Eeichardt.)

Baking Powder, Berwick's German, is an
artificial fermentation powder, compounded
\vith coarse maize-flour. (Gadike.)

Baking Powder, Goodall's, is a compound of

2 parts of rice flour with 1 part of a mixture
of tartaric acid and bicarbonate of soda. (K.
Boschan.)

Baking Powder or Yeast Powder, Professor

Horsford's (Cambridge, U.S.). This is a pow-
der supplied in two packets. The one contains

an acid phosphate of lime and magnesia made
up with a certain quantity of flour, and the

other is bicarbonate of soda, with a little

chloride of potassium.

BAL'ANCE. As in the process of what is

termed gravimetric analysis the chemist has

to determine the weights of the different sub-

stances employed as well as found, it will be
self-evident that for his results to be trust-

worthy the balance he employs must be per-

fectly accurate and reliable.

The accompanying drawing, from Roscoe,

represents a common form of chemical
balance.

The apparatus consists of a perforated brass

beam (aa), vibrating about its centre, at which

lOL I] m 'M

is fixed a triangular knife-edge of agate (c)

;

this rests upon a liorizoutal agate plane at-

tached to tlie upright brass pillar. To each
end of the beam light brass pans (bb) are hung,
each pan being suspended by an agate plane,

upon an agate knife-edge fixed on the end of
the beam at DD. This arrangement is rendered
necessary iu order to reduce as much as pos-

sible the friction of the edges on their sup-
ports, which friction, if unchecked, would
seriously Impair the sensibility of the balance.

In order to prevent the agate edges being
worn away by constantly rubbing on the agate
planes, the beam and the ends (dd) are sup-

ported by the brass arm (ee), when the balance
is not in use, so that the agate surfaces are not
in contact. The beam and pans are released

when required by turning the handle (f). The
movement of the brass arm (ee) is accom-
panied by means of a rod descending through
the upright brass pillar, and resting on a
simple eccentric, by the tui-ning of which by
the handle (e) it may be gradually raised or

lowered. The substance to be weighed (held

by a tube, watch glass, &c.) is placed in

one of the pans, and weights added one
by one in the other, until the beam is in

equilibrium : this is ascertained by the long
pointer (e) oscillating to an equal distance on
each side of the central mark or index, this

latter being subdivided into equal spaces, so

that the oscillations can be measured. A spirit

level is also a necessary appendage to the in-

strument, since it enables the operator to

place the beam on an exactly horizontal level.

The beam of the balance is generally gra-

duated into decimals. This saves the trouble

of placing a weight on the scale, since it ena-

bles the operator to weigh the milligramme
and its fractions by suspending a centigramme
rider or hook on or between the indicated

points of a graduated line.

The balance is enclosed in a glass case,

whidi serves not only to protect

it from dust, but to allow of the
weighing being carried on away
from the outer air, in which the

prevalence of draughts proves a
source of considerable annoyance
to the weigher. The front of the

scale case generally consists of

three parts, viz. a fixed centre

piece and two lateral frames or

doors, all of course of glass. It

is of importance that the air in-

side the balance case should be
perfectly dry, since a humid atmo-
sphere would not only afi'ect the
weight of many hygroscopic sub-

stances when placed in the pans,

but likewise be liable to attack the
instrument itself. To guard
against these casualties a small
beaker containing oil of vitriol,

or chlotide of calcium, or freshly-

burnt lime, should be kept in the
~¥
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case. A balance capable of weighing 70 or 80

grammes in each scale will be found to meet
the needs of most chemists.

Fresenius says, " The accxtracy of a balance

depends upon the following conditions

:

" a. The fulcrum must be placed above the

centre of gravity of the beam.
" b. The suspension points of the scales must

be on an exact level with the fulcrum.
" c. The beam must be sufficiently strong and

inflexible to bear without bending the greatest

weight that the construction of the balance

admits of.

" d The arms of the balance must be of equal

length ; i. e. the points of suspension must be

equidistant from the fulcrum or point of

support.
" The SENSIBILITY or DELICACY of a balance

depends upon the following conditions :

" a. The friction of the edges upon their

supports must be as slight as possible.

" b. The centre of gravity must be as near

as possible to the fulcrum.
" c. The beam must be as light as possible."

The following are the tests given by the

same authority for the accuracy and sensi-

bility of a balance

:

" 1. The balance is in the first place accu-

rately adjusted, if necessary, either by the

regulating screws, or by means of tinfoil, and
a milligramme weight is then placed in one of

the scales. A good and practically useful

balance must turn distinctly with this weight

;

a delicate chemical balance should indicate

the one tenth of a milligramme witli perfect

distinctness.
" 2. Both scales are loaded with the maxi-

mum weight tlie construction of the balance

will admit of ; the balance is then accurately

adjusted, and a milligramme added to the

weight in one scale. This ought to cause the

balance to turn to the same extent as in 1.

In most balances, however, it shows somewhat
less on the index.

"3. The balance is accurately adjusted

should it be necessary to establish a perfect

equilibrium between the scales by loading the

one with a minute portion of tinfoil (this tin-

foil must be left remaining upon the scale

during the experiment) ; both scales are then

equally loaded, say with about fifty grammes
each, and if necessary the balance is again

adjusted (by the addition of small weights,

&c.). The load of the two scales is then in-

terchanged, so as to transfer that of the right

scale to the left, and vice versa. A balance

with perfectly equal arms must maintain its

absolute equilibrium upon the interchange of

the weights of the two scales.

"4. The balance is accurately adjusted; it

is then arrested, subsequently set in motion,

and again allowed to recover its equilibrium ;

the same process should be repeated several

times. A good baLincc must invariably re-

assume its original equilibrium.
" A balance of which the end edges afford

too much play to the hook resting upon them,
so as to allow the latter slightly to alter its

position, will show perceptible difi^orences in

different trials. This fault, howevei', is pos-

sible only with balances of defective con-

struction.
" A balance to be perfectly useful for the

purposes of quantitative analysis must stand
the first, second, and last of these tests. A
slight inequality of the arms is of no great

consequence, since this may be readily and
completely remedied by the manner of weigh-
ing." See WEiaHTS.

Balance, Hydrostat'ic. See Specific Gra-
vity.

Balance, Tor'sion. A delicate instrument,

invented by Coulomb, for measuring the inten-

sities of the electrical and magnetic forces.

BALD'NESS (bawld'-). Syn. Cal'vitas,

Calvi"tie3 (vish'-e-ez), L. j Calvitie, CnAtr-

VETE, Fr. ; Kahlheit, Kahleiopf, Kahlkop-
FI&HBIT, Ger. Primarily, absence or loss of

any natural covering ; appr., destitution or

loss of hair, more especially of that of the top

and fore-part of the head. In botany, absence

of beard or awn.
Grey hair and baldness dependent on old

age are natural consequences of man's infirm-

ity, and must be regarded as evidence of fail-

ing vigour, rather than in the light of a

disease. Premature loss of hair may be in-

duced by various causes. It is common after

severe fevers, and is frequently caused by
external pressure, friction, or violence, and by
such other local actions and conditions which,

when long continued, interrupt the normal
functions of the skin. Persons with a con-

sumptive, scorbutic, scrofulous, or syphilitic

taint, or of a general bad habit of body, fre-

quently lose their hair early. In these cases

it probably arises from debility or paralysis of

the cutaneous vessels, and the consequent in-

suificient nutrition of the hair-bulbs. When
it occurs in persons under the middle age, and
apparently enjoying good health, it may be

often traced to the pernicious practice of con-

stantly wearing a hard non-ventilating hat, or

to disordered stomach, habitual smoking or

hard drinking, irregular habits, or late hours.

Excessive anxiety or grief, and intense study

and thought fulness, also tend to promote the

eai'ly decay of the hair. The natural baldness

of the aged, and frequently the premature

baldness of earlier years, arises from the gra-

dual attenuationof the scalp, which ultimately

becomes too thin to afford room for the per-

formance of the functions of the hair-produc-

ing organs, and too scantily supplied with

blood for their due nutrition and support.^

1 lu such cases it will be found that, owing to tliis

attenuation, the scalp covers a larger portion of the skull

than previously ; and that its sides have somewhat receded

from the top of the head, so that the roots of the remaiu-

insc hair descend lower towards the forehead, temples, and

back of the neck, than when the parts were in vigorous

health. This may be perceived by applying the open hand

to the part, and iheu gently closing the fingers, when the

scalp may be drawn into its original position, and will
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Treatiu. The baldness of senility and that

ai'isiutf from the perinanenb injury or destruc-

tion of the hair-bulbs, admit of no cure, not-

withstanding the daily assurances of adver-

tising impostors to the contrary. Li other

cases, when a disposition to baldness exists,

shown by the hair falling off in large quanti-

ties, or ceasing to grow with its usual vigour

and rapidity, the frequent but gentle use of

the hair-brush, and of any bland stimulating

oil, pomade, or wash, if adopted in time, will

generally prove sufficient to arrest the progress

nf decay, and, very frequently, to restore the

hair to its pristine condition. The head may
be advantageously washed in cold water, at

least once a day ; or what is better, a shower
bath may be taken on rising in the morning.

Should this plan not succeed, the head, or the

upper part of it, may be shaved, and a wig, or

a scalp, adopted for a time. The effect of keep-

ing the hair closely cropped or shaved is to

make it grow thicker, stiffer, and stronger,

and this often when all other means fail.

Among more active and less common reme-

dies for baldness may be mentioned—mild

streaming electricity, stimulant fomentations,

cautharidised, ioduretted, phosphoretted, &c.,

oils and lotions, a night-cap that, without

pressing injuriously on the head, lifts, as it

were, the scalp into its natural position, &c.,

all of which are noticed elsewhere.

The celebrated John Wesley recommended
rubbing the part morning and evening with a

raw onion until it became red, and then ap-

plying a little honey. The vendors of Row-
laud's ' Macassar Oil ' recommend the head to

be rubbed with a towel (or hair-brush), until

somewhat red, each time before applying their

nostrum j and the advice is certainly good, as

independent of the stimulus thus given to the

skin, and the increased flow of blood through

the minute vessels of the scalp, it is rendered

more absorbent and sensitive to the action of

medicaments. At the same time the reader

must be cautioned against placing any reliance

on external applications, unless he assists their

action by due attention to diet, exercise, venti-

lation, and such other matters as tend to pro-

mote the general health and vigour of the body.

The substances usually employed to medi-

cate hair-cosmetics, the general management
of the hair, and the formulae for various appli-

cations to pronfote its growth, preservation,

and beauty, are noticed in the ai'ticles Hair,

Haie-cosmetics, Pomades, Oils, Washes,
&c., to which the reader is referred.

BALEEN' (-lene'). [Fr. baleine.'] The fisher's

name for whalebone.

BALL (bawl). [Eng., Ger., Swed.] Si/n.

Balle, Boule, Fr. ; Bal, Bol, Dan., ; Glob-tj-

LTJS, Pi'la, L. In commerce, veterinary/ medi-

cine, 'perfumery, &c., applied to various sub-

stances made up into a globular, spheroidal,

then appear loose and wrinkled over tlie occiput, &c. ; and

this in a manner very different to what occurs when the

top of the head is covered, or well-covered, with hair.

or even a cylindrical form, as ash-balls, horse-

balls, soap-balls, &c.

BALLOON' ("loon'). Syn. Ballon, Fr., Ger.

Any hollow spherical body of which the sides

are extremely thin or attenuated in comparison

with its diameter or bulk. In aerostatics, a

machine or apparatus for elevating and sus-

taining bodies in the air. In chemistry, a

globular glass-receiver, with either one or two
necks (= GROS recipient, Fr. ; aROSSB E.,

Gee.). In pyrotechny, a hollow case or ball

of pasteboard filled with fire-works or com-

bustibles, which explodes in the air on being

fired from a mortar.

Balloon. In aerostation, a bag or hollow

pear-shaped vessel, made of varnished silk

or other light material, and inflated with

some gas or vapour lighter than the air, as

hydrogen, carburetted hydrogen, heated air,

&c., so as to rise and float in the atmosphere.

When filled with gas it is called by way of

distinction an air-balloon [aerostat, &c., Fr.,

lufball, luft-schiff, &c., Ger.) ; when with

heated air, a eire-balloon or Montgolfier
B. (ballon afeu, &c., Pr.).

In the early days of aerostation, and indeed

for some years afterwards, balloons were in-

flated with hydrogen gas, obtained by the action

of sulphuric acid and water on iron filings or

small fragments of iron; but this method of

filling them ultimately gave place to the

cheaper and more convenient supply afforded

by the gas-light companies. Of late years,

the coal-gas furnished by the gas-works has

been generally, if not solely, used for the infla-

tion of balloons.

The principles of ballooning may be referred

to the well-known difference in the specific

gravity of bodies, and to the physical proper-

ties of the atmosphere. Pure hydrogen,

weighed at the level of the sea, is about 16

times lighter than common air ; but when pre-

pared on the large scale, and containing water,

and other impurities, it is only from 7 to 11

times lighter than the atmosphere. A globe of

atmospheric air of 1 foot in diameter, under

like circumstances, weighs -^-^ lb. ; a similar

globe of hydrogen (reckoning it only as 6 times

lighter than common air, will, therefore, have

an ascensional force of ^\j lb.). Now, the weight

of the body of air which a balloon displaces

must exceed the gross weight of the balloon

and all its appendages, in order for the latter

to ascend in the atmosphere. The difference

of the two weights expresses the ascensional

force. The aerostatic power of balloons is

proportional to their dimensions, in the ratio

of the cubes of their diameters. Thus, it

appea:rs that a balloon of 60 feet diameter filled

with common hydrogen will ascend with a

weight of nearly 7000 lbs., besides the gas case

;

whilst one of only 1-|- foot in diameter will

barely float, owing to the less proportionate

volume of gas to the weight of the case con-

taining it. In round numbers the buoyancy

of a balloon may be reckoned as equal to 1 oz.
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for every cubic foot of hydrogen it containsj

less the weight of the case aud appendages.
The cai'buretted hydrogen supplied by the gas-

works is much heavier than hydrogen gas,

and cousequently much less buoyant, for which
due allowance must be made. That which
possesses the least illuminating power is the

lightest, and consequently the best adapted
for aerostation.

The fabric of which the cases of air-bal-

loons are made is strong thin silk, covered with
an elastic varnish of drying oil or india-rubber,

or, what is better, a solution of India rubber
in either chloroform or bisulpliide of carbon ;

the netting is of strong light silk or flaxen

cord; and the car of basket-work. Fire-

balloons, on the small scale, are generally

made of silver-paper, and are inflated with the

fumes of burning spirit of wine, by means of

a sponge dipped in that liquid, and suspended
just within the mouth of the apparatus.

Owing to the increasing rarity of the atmo-
sphere as we ascend from the earth's surface,
balloon cases are made very much larger than
is required to contain the necessary quantity
of gas, to allow for its expansion as it rises

into a rarer medium. A cubical foot of gas
measured at the level of the sea occupies a

space of two feet at an elevation of 3^ miles.

The following Table will prove useful to the
amateur aeronaut or balloonist :

—

Table showing the relations between the dia-

meters, surfaces, and capacities of spheres.

Diameters. Surfaces. Cubical contents.

1 3-141 •523

2 12567 4-188

3 28-274 14137
4 50-265 33-51

5 78-54 65-45

10 314-159 523-6

15 706-9 17671
20 1256-6 4189-
25 1963-5 8181-

30 2827- 14137-

40 5026- 33510-

See Atmospheee, Gas, Htdeogen, Paea-
CHITTE, VaENISH, &C.

BALLOON'INGJ. ISyn. BAiLOON'EYf*- The
act, art, or practice of ascending or travelling

in balloons j aerostation. A bailoon'istJ is

an aeronaut (particularly an amateur or en-
thusiastic one).

BALLS. The application of this term in

commerce, perfumery, -veterinary medicine, &c.,

has been already noticed. (See Ball.) The
following may be inserted here :

—

Balls, Al'mond (ah'-miind). Syn. Boules
d'amande, Fr. Prep. 1. Spermaceti, 4 oz.

;

white wax (pure) 8 oz.; oil of almonds, 1
pint ; melt them together in a glazed earthen-
ware-vessel, by the heat of a water bath, and

when the mixture has cooled a little, add
essential oil of almonds, and expressed oil of

mace, of each 2 dr. ; stir assiduously until it

begins to cool, and then pour it into the

moulds, which may be ounce-gallipots with
smooth bottoms (very slightly warmed), when
it will form beautiful hemispherical cakes.

Very fine.

2. Hard clarified suet, 1j lb. ; white wax,

i lb. ; ess. oil of almonds, 1^ dr. ; oil of cloves

(or of pimento), J dr. ; as before.

Uses., Sfc. To soften the skin, and in

winter to prevent chaps and chilblains. Some-
times these balls are coloured, which is done
whilst the mixture is in the liquid state. A
rich pink or red may be given by a little

alkanet-root or dragon's blood ; a yellow, by
palm oil or annotta ; a blue, by a little finely

powdered indigo ; and a green, with spinage
(steeped in the oil before use), or a few grains
of verdigris. The most appropriate tint for

them is a pale yellow or amber.
Balls, Bareges (-razhe'). Syn. Boules db

Baeeges, Fr. Prep. 1. Extract of soap-wort,

3 oz. ; good glue or gelatin, IJ oz. ; water, 4
oz.; dissolve with heat, and add of sulphide of

calcium, 6 oz. ; common salt, 1 oz. (both in

powder) ; mix thoroughly, and form the mass
into balls weighing 2^ oz. each, adding a little

powdered gum, if required, to thicken it, and
using powdered starch to roll them in.

2. Gelatin, 8 oz. ; sulphide of calcium, 12 oz. ;

common salt, 2 oz. ; water, q. s. ; after solution

and admixture, add carbonate of soda and
Castile soap, of each (in powder), 2^ oz. One
ball is added to the water of a bath for an
adult, to be used as a substitute for that of

Bareges.

Balls, Bitter. Prep. 1. Powdered gentian,

2 lbs. ; extract of gentian, 1 lb. ; grains of pa-
radise (ground), J Z6.; syrup, q.s. ; mix with heat,

and divide into half-pound rolls. For alb.
2. To the above add of Spanish-juice, 1^ lb.

;

previously softened with a little boiling water
For POETEE and stottt. Both are used by
fraudulent brewers ; and by publicans in re-

ducing their beer.

Balls, Blacking. Prep. 1 (Bailey's)^ Gum-
tragacanth, 1 oz. ; water, 4 oz. ; dissolve, add
of sugar candy, 4 oz. j and afterwards, ivory-
black and Prussian blue (in very fine

powder, of each 2 oz. ; neat's foot oil, 2Jl. oz.;

thoroughly incorporate, and evaporate by a
gentle heat, constantly stirring, until of a proper
consistence, then pour it into oiled moulds.

2. Gum-arabic, moist sugar, and ivory-black,
of each ^ lb. ; lamp-black, 5 lb. ; glue (melted
with a little water), 2 oz. ; water, 1 quart, or

q. s. ; neat's foot oil, 5 pint ; as before.—Used
by the shoemakers, harness-makers, &c., to

blacken and polish leather. See Balls, Heel.
Balls, Breech'es. See Balls, Scotteing.
Balls, Bronze. See Balls, Copying.
Balls, Cam'phor. Syn. Cam'phoe-cakes

Chap'-ballsJ, Chil'blain b.J, &c. ; Glob'uli
oamphoba'ti, PLACEN'T.ffi camphoba't.s:, &C.,
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L. Prep. 1. Spermaceti and white wax, of

each 2 oz.; almond or olive oil, i pint; melt

together by a gentle heat, add of camphor
(in small pieces), 1 oz. ; when dissolved, stir

until partly cold, and then pour it into

moulds, as directed under almond-cakes
{above).

2. Clarified suet, 1 lb.; spermaceti and
white wax, of each, 3 oz. ; camphor, 2 oz. j as

before.

3. Spermaceti cerate (Ph. L.), 1 lb. ; sper-

maceti, 2 oz, ; camphor, Ig oz. ; as before.

4. To either of the above add of balsam of

Peru, \ to g oz. ; and, after solution, either

strain the mixture through muslin, or allow it

to settle, and decant the clear portion from
the dregs.

Use, ^c. A popular preventive of chapping
and chilblains. A little is well rubbed into

the skin, previously washed clean and wiped
dry. Some persons add colour and scent ; but
they are generally sold without either. The
only suitably colours are ambei", pink, or yellow.

The best perfumes are allspice, ambergris,

cassia, cloves, mush, nutmeg, rondoletia, vanilla,

and violets. See Balls, Almond {ante).

Balls, Clothes. See Balls, ScotrfiiNG-.

Balls, Contrayer'va. Syn. La'pis contea-
TEfi'v^, Glob'uli c, L. Compound contra-

yerva-powder made into balls with gum-water.
An obsolete preparation, once in great repute
as a stimulant, tonic, diaphoretic, and ab-

sorbent.

Balls, Cop'ying These have a similar com-
position to ' heel-balls' (see below). For black,
the best colouring matter is lamp-black or

plumbago with about half its weight of indigo

;

for aBEONZE-COLOTJE, bronze-powder is substi-

tuted ; and for a mellow beown, burnt terra

di Sienna. These should be all in very fine

powder. The semi-fluid mass is poured into

small flat cylindrical moulds—paper pill-boxes

answer the purpose well.—Used by artists and
amateurs to copy inscriptions, monumental
brasses, and other slightly raised or sunken
patterns; the ball being rubbed over the

paper previously laid flat on the design, and
held securely in its place. They are sometimes
rendered more permanent by damping the

wrong side with a sponge dipped in water,

strong spirit, or oil of turpentine; or by
passing the wrong side over a hot iron held

with the face upwards.
Balls, Cosmet'ic. See Savonettes, &c. (also

above).

Balls, Cream. See Savonettes, Soap Balls,
&c.

Balls, Dog. See Dogs.
Balls, Gas'coign's. Syn. Glob'uli Gas-

COIg'nii, L. Gascoign's powder made up
into small balls with thin mucilage. See
Pov?dees.

Balls, Heel. Frep. 1. (Ullathorne's.) Bees'

wax, 1 lb. ; suet, 4 oz. ; melt together, and stir

in of ivory-black (very finely powdered), 4 oz.

;

lamp-black (sifted), 3 oz. ; gum arable and

sugar-candy, of each (in very fine powder) 2
oz. ; and, when thoroughly mixed and partly

cold, pour the composition into tin or leaden

moulds.

2, To the last add of resin, 3 oz, ; oil of tur-

pentine, 2 oz.

3, Hard suet and bees' wax, of each 4 oz.

;

powdered gum, sugar candy, and Venice tur-

pentine, of each 1 oz. ; ivory-black and lamp-
black, of each 2 oz. ; as before.

4, Suet and bees' wax, of each 4oz. ; lamp-
black and brown sugar, of each 8 oz. ; common
size, 5 oz. ; melt together and stir until incor-

porated.

Uses, Sfc. Employed to black leather, and
more especially by shoemakers for the edges

of the soles; the ball being first rubbed on,

and the part afterwards smoothed over with a
burnisher or polished iron tool gently heated.

Also used by artists to copy inscriptions, basso

relievos, &c. To produce a good article, the

gum, colouring matter, and sugar, must be in

the state of extremely fine powder, and the

mixture very carefully made ; no lumps being
left. Some persons dissolve the gum in a little

water, and then stir the mixture over the fire

until it acquires the proper consistence for

moulding (as in No. 4, above) ; but the first is

accounted the best method.
Balls, Horse. See Veteeinaex Medicine,

&c.

Balls, Martial. Syn. Glob'uli maetia'les,
L. Prep. 1. Those of the P. Cod. consist of

tartarised iron mixed with aromatics, and made
up into small globular masses.

2. (Boules de Nancy.) Equal parts of

iron filings and red tartar, in fine powder, made
into balls with proof spirit or brandy. Both
are used as chalybeate tonics, either in the

form of pills or dissolved in hot water. Seldom
employed in England.

Balls, Physic. (Vet. Med.) See Masses.
Balls, Poultry. See Poultet.
Balls, Scent. See Pastils (Toilet), Pee-

FUMBET, POMAMBEA, SCENTS, &C.

Balls, Scouring. Syn. Beeech'es balls,

Clothesb., Caepbt B.,&c. Prep.l. Curdsoap
(sliced), 1 lb. ; water, 2 oz. ; melt in a water
bath, or a glue-pot, and when cooled a little,

add ox-gall and oil of turpentine, of each,

5J oz. ; mix well and roll or mould the mass
into balls or cakes.

2. Puller's earth, 2 lbs.; curd-soap, 1 lb.;

beat to a stiff paste with ox-gall, q. s.

3. Soft soap and fuller's earth, equal parts,

beat up with a little oil of turpentine, and
either with or without a little essence of

lemons.— Obs. The above are used to remove
paint, grease, and dirt from cloth, carpets, &c.

The spot, first moistened with hot water, is

rubbed with the cake, and allowed to soak a

few minutes, or to become nearly dry, when
it is well rubbed with a little warm water and
a brush or piece of woollen cloth, and after-

wards rinsed in clean water, and finally rubbed
dry and smoothed ofl" with a piece of dry
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cloth or a dry brush. The last formula pro-

duces the composition so commonly vended

about the streets of London in penny cakes.

4. Whiting and pipe-clay, equal parts

;

water, q. s. Used for soldiers' belts, trousers,

&c.

5. Pipe-clay, 2 lbs.; fuller's earth, 1 lb.;

whiting, ^ lb. ; water, q. s.

6. Bath brick, 1 lb. ; pipe-clay, 2 lbs, ; soft

soap, i lb.; ox-gall, i pint.

7. To the last add of pumice-stone, in very

fine powdei", 6 oz.— Obs. The last four are used

for cloth and leather, especially for drab and
light-coloured coats, trousers, leather breeches,

belts, and gloves. Rose pink, yellow ochre,

umber, Irish slate, or other like colouring

matter, may be added to produce any desired

tint. White pepper, cloves, &c., are also occa-

sionally added to drive away moths and in-

sects; and orris root, or essence of bergamot
or of lemon grass, as perfume.

Balls, Sweet. See 13alls. Scent (ante).

Balls, Tan. The muddy sediment of tan-

pits made into balls or lumps.—Used by the

poor for summer fuel.

Balls, Wash. See Satonbttes, Soap, &c.

BALM (bahm). Syn,. Bal'samtim, L. ;

Baume, Fr. ; Balsam, Ger. Primarily, bal-

sam (of which it is a contraction) ; formerly

and still popularly applied to anything assumed
to be soothing, healing, or genial in its action,

particularly if also aromatic or fragrant ; but

chiefly to medicines and liqueurs, supposed to

possess these properties. See Balsams, Li-

queurs, Quack Mebicines, &c.

Balm. Si/n. Com'mon balm, Gae'den b. ;

Melis'sa, L.; Baume, Melisse, Fr. The
melis'sa offichia'lis (Linn.), an aromatic peren-

nial herb, a native of the south of Europe,

but commonly cultivated in our gardens. It is

reputed to be diaphoretic, diuretic, emmena-
gogue, exhilarating, nervine, and stomachic

;

and under the form of infusion (balm-tea) has

long been a popular remedy in hypochon-

driacal, hysterical, and nervous affections, and
in amenorrhoea and chlorosis. It is still some-

times ordered as a drink in fevers and in

hypochondriasis.

Balm of a Thousand Flowers. Chandler
says this is a thick yellow emulsion, free from
injurious metallic ingredients.

Balm of White Lilies, for preserving and
beautifying the skin (H. A. Hoadley, New
York). This, also according to Chandler, is a

red-coloured water containing a large quantity

of chalk in suspension, but with no injurious

metallic ingredient.

BAL'SAM (bawl'-sam ; -sumj§—Knowles,
Walker). [Eng., Ger.] Syn. Bal'samum
(bal'-), L. ; BaUME, Fr. Originally, any
strong-scented oleo-resinous vegetable juice or

exudation, of about the fliiidity of treacle, and
supposed to possess medicinal virtues. In
modern chemistry and pha?'maci/, any vegetable
production which is either semi-liquid, or

which naturally becomes concrete, and which

contains either benzoic acid, or cinnamic acid,

combined with resin and aromatic essential oil.

Several of the substances popularly termed
balsams contain no benzoic acid, and are con-

sequently now classed with the turpentines.

This distinction, however, is far from being

universally adopted, and a late high authority

defines balsams to be "Exudations from plants,

which are liquid or soft solid, and consist of a

substance resembling a resin, either combined
with benzoic acid, or with an essential oil, or

both." (Brande.)

The leading properties of the true natural

balsams are—Insolubility in water, almost

entire solubility in alcohol, and partial solu-

bility in ether and in the volatile and fixed

oils ; the possession of a powerful, and gene-

rally, an agreeable odour, a hot, resinous or

terebinthinate taste, and the usual stimulant

and tonic properties of the milder turpentines.

Distilled with water, ethereal oil and some
acid pass over, and the residuum consists chiefly

or entirely of acid-resin.

The TEUE balsams, as those of benzoin

Peru, styrax, and tolu, and the celebrated

Chinese varnish-balsam, contain either benzoic

or cinnamic acid. Among those falsely termed
balsams, are copaiba, opobalsam, Japan lac-

varnish, and some of the turpentines.

The following list includes most of the sub-

stances, natural and artificial, which pass, or

have passed, under the name of balsams :i

—

Balsam, Acous'tic. See Deops.
Balsam, Amer'icanf. Balsam of Peru.

Balsam, An'odyne. St/n. Sooth'ing bal-
sam; Bal'samum ano'dynum (-dm-), B.

teanquil'lans, L. ; Baume anodin, B. tean-
QUILLE, B. TEANQUILLISANT, &C., Fr. Prep. 1.

(Bate's.) See Patent Mebicines.
2. (Guy's.) A vulnerary balsam invented

by Guy, of Caliac, once in great repute, but

now obsolete. It consisted of aloes, amber,

ammoniacum, balsam of Peru, bdellium, ca-

ranna, castor, galbanum, labdanum, myrrh,
olibanum, storax, tacamahaca, and Venice tur-

pentine, digested in alcohol.

3. (b. teanquillans, p. Cod.) Fresh leaves

of belladonna, henbane, night-shade tobacco,

poppy, stramonium, of each two ounces ;

dried leaves of costermary, rosemary, rue, and
sage, of each half an ounce; dried tops of

wormwood, hyssop, sweet marjoram, pepper-

mint, buckbean, and thyme, of each half an

ounce ; flowers of lavender and elder, of each

half an ounce ; olive oil, fifty ounces. Heat
the green plants in the oil gently until all

their water is dissipated ; keep on the fire until

the oil becomes of a green colour,and whilst still

hot, mix in the other plants, carefully dried,

and cut up. Digest for twelve hours on a

water bath, strain, and filter.

4. (Baume teanquille db Chomel.) Hen-
bane, hound's tongue, and tobacco, of each

1 For articles aud preparations often called ' balsams,'

and not found under this head, see Elixirs, Oils, Patent
MeDICINJSS, PEBiUlUiKX, TiNCIUKES, &C. 8M!.
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1 lb. J white wine, 3 pints ; boil down to a

quart ; press, strain, and add to the hot

'strained liquor' of olive oil, 1 quart, and
again boil.

Balsam, Ap'oplexy, Syn. Bal'samum apo-
pleo'tictjm, B. ab apopleo'ticos (Ph. E.

1744), L. Frep. 1. Aniber, civet, musk, Pe-

ruvian balsam, and some volatile oils, made
into a balsam.

2. (Ph. E. 1744.) Expressed oil of nutmeg,
1 oz. J liquefy by a gentle beat, and stir in of

the oils of cloves, lavender, and rosemaiy, of

each, ^ dr. ; oil of amber, 10 drops ; balsam of

Peru, 1 dr. Both were formerly used to

anoint the head and nostrils of apoplectic

patients, and were believed to be of great

efficacy.

Balsam, Asiat'icf. Balm of Gilead.

Balsam, Bate's. See Baxsam, Anodyne.
Balsam, Berlin, for burns, cuts, bruises,

and wounds of every kind, sores and ulcers,

frost-bites, &c. Chloride of lime with impure
glycerine.

Balsam Bilfinger, for rheumatism and gout.

Black soap, 25 grms. ; water, 40 grms. j spirit

of wine, 10 grms. ; camphorated spirit, 10
grms.

J liquor ammonise caustic, 20 grms.

;

tinct. capsici, 5 grms. (Schadler.)

Balsam, Brazilian. Balsam of copaiba.

Balsam, Calaba'. Si/n. Tacamaha'ca. A
fragrant resinous substance produced by calo-

fhyVlum cal'aha, or Santa Maria tree.

Balsam, Cam'phor. Syn. Cam'phorated
balsam j Bal'samum camphoea'tum, &e., L.

Prep. 1. As camphor-liniment. Ph. L.

2. (B. ace'tictjm c, Sanchez's Gout-b. :

—

Pelletier.) Curd-soap and camphor, of each

5 drs. ; oil ofthyme, 2 scru.j acetic ether, 5 oz.

;

digest together in a stoppered bottle until the

solids are dissolved. Recommended as an
efficacious anodyne liniment in certain forms

of rheumatism and gout.

Balsam, Can'ada. See Turpentines.
Balsam, Cana'ry. A volatile oleaginous sub-

stance obtained by distillation from draco-

ceph'alum Moldavi'cum.
Balsam, Carpa'thian. Riga Balsam.
Balsam, Cephal'ic. (Saxon.) Syn. Bal'sa-

mum OEPHALi'cuM Saxon'icum, L. A liquid

preparation obtained from the essential oils of

amber, lavender, marjoram, nutmeg, penny-
royal, rue, sage, &c., distilled together. Once
in high repute ; but long disused in England.

Balsam, Chil'blain. See Liniments.
Balsam, Chi'na Varnish. The aromatic

varnish-like exudation of au'gia sinen'sis, used
by the Chinese as a varnish or lacquer, for

which purpose it is, perhaps, unequalled. It

is highly fragrant, and abounds in benzoic

acid.

Balsam, Command'er'sf. Compound tincture

of benzoin.

Balsam, Copalm'. Liquid-ambar.
Balsam Egyp'tian. Balm of Mecca.
Balsam, Eye, Augsburg. Red oxide of mer-

cury, '75 grm. ; extract of belladonna, "5

grm. ; tincture of opium, -5 grm. ; fatty
substance, 7 grms. (Hager.)

Balsam, Eye (Miillcr, Berlin). Red oxide of

mercury, 5 parts ; opium, 3 parts ; unsalted
butter, 100 parts.

Balsam, Eye, (Miiller's Widow, Berlin). Red
oxide of mercury, '2 grm. ; unsalted, un-
usually rancid, butter, 10 grms.

Balsam, Fe'male. Syn. Bal'samum embeto'-
NUM, A'qua e., L. An obsolete preparation
made by digesting misletoe, civet, musk, and
several other aromatics, in a mixture of wine
and various medicated waters, and submitting
the whole to distillation. Formerly taken
both internally and externally, as a tonic for
both foetus and mother ; and particularly to

prevent abortion, &c.

Balsam, Fri'ar's. Compound tincture of

benzoin.

Balsam, Gen'oa. Locatelle's balsam.

Balsam, Glyc'erin (glis'-). Syn. Bal'samum
GLyceei'n^, L. Prep. To white wax and
spermaceti, of each, 1 oz. ; almond oil, ^ lb.

;

melted together, add of glycerin, 2 oz. ; bal-

sam of Peru, i oz. ; and stir or agitate until

nearly cold. 12 or 15 drops of otto of roses

may be substituted for the balsam.—Used to

soften and whiten the skin, and to prevent
chaps and chilblains.

Balsam, God'bold's Vegetable. See Patent
Medicines.

Balsam, Goulard's'. Syn. Bal'samum Gou-
lae'dii, B. satue'ni, L. ; Baume de Goulaed,
Fr. Prep. (Van Mons.) Acetate of lead (in

fine powder, and quite dry) is triturated, for

some time, witli hot oil of turpentine, in a
heated mortar, or until no more will dissolve

;

after repose, and whilst still hot, the clear

portion is decanted. Recommended as a use-

ful application to foul and painful ulcers, and
to scalds and burns.

Balsam, Green. Syn. Bal'samum vie'ide,

&c., L. ; Baume yeet, Fr. Prep. 1. Linseed-

oil, 6 lbs. ;
gum-elemi, 1 lb. ; heat them to-

gether; add of powdered verdigris, 3 oz., or

q. s. to impart a rich green colour, and, after

repose, decant the clear portion.

2. Linseed oil strongly coloured with verdi-

gris. Both were formerly much used by sur-

geons as detergents. ' Green-oil ' or ' oil of

elder-leaves' is now commonly sold for it.

A natural balsam, brought from Peru, and
produced by cJdorox'ylon veriioilla'tum, is

also popularly called GEEen BALSAM (of

Peru).

Balsam, Guaiacum. (Ph. Lond. 1745.)

Guaiac, 1 lb. ; balsam of Peru, 3 dr. ; rect.

spirit, 2 pints.

Balsam, Gurgun' (-goon') Syn. Guegi'na
BALSAM, Wood-oil (of India). From diptero-

car^pus tri'nervis, and other species, by apply-

ing a slow fire to a notch or wound made in

the trunk. Has a mixed smell of copaiba and
naphtha. Properties and dose similar to those

of balsam of copaiba. Sp. gr. -962 to •964,

See Copaiba and Wood-oil.
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Balsam, Hill's, of Honey. See Patent
Medicines.
Balsam, Htrngarian. Syn. BAii'SAMrM

Htjngak'icum, L. a terebinthinate exuda-

laon from the extremities of the branches of

pi'nus pumil'io (Willd.) or mountain-pine. It

is also obtained by pressure from the ' cones'

of the same tree.

Balsam, loduretted. See Liniments.
Balsam, Japan Varnish. Syn. Japan

lacq'uee. Exudes from incisions made in the

trunk of melanorrhoe'a usitatis'sima, accord-

ing to Wallich ; or stagmaf'ria averniciflua

according to Lindley. It constitutes the cele-

brated lac-varnish of the Japanese. It differs

from that of China, and from the true bal-

sams, in not containing benzoic acid. It is

extremely acrid and irritant ^ and even its

fumes affect the eyes and respiration.

Balsamt, Jews'. Balm of Gilead.

Balsam of Life, Professor Cook's. Recom-
mended especially for toothache and skin dis-

eases. Borax, 20 parts; boiling water, 250
parts ; camphor, \\ part. (Hager.)

Balsam, LocateUe's'. 8yn. Locatel'li's
BALSAM ; Bal'samum Locatel'li, B. Luca-
tel'ii, B. Ital'icxjm, B. Gbnofe'v^, &c., L.

var. Prep. 1. (Original Formula.) Olive oil,

6 oz. ; yellow wax, 4 oz. ; sherry wine, 5 fl. oz.

;

red Sanders (in very fine powder), 4 dr. ; sim-

mer them together until the moisture is nearly

evaporated, then add of Strasburgh turpentine,

6 oz. ; balsam of Peru, 2 dr. ; strain through
linen, and stir until nearly cold.

2. (Ph. E. 1744.) Olive oil, 24 fl.oz.; yellow

wax, 1 lb. ; melt, and add of Venice turpentine,

1^ lb. ; and, when cooled a little, further add,

powdered dragon's blood, 1 oz.; balsam of Peru,

2 oz. ; and stir until cold.

3. (Ph. L. 1746.) Olive oil, 16 fl. oz.

;

Venice turpentine and yellow wax, of each ^
lb. ; red sanders, 6 dr.

Uses, Sfc. A once highly esteemed pectoral,

and still occasionally used, by the lower

classes, in phthisis and chronic coughs (mixed
with an equal weight of conserve of roses),

and as a mild stimulating ointment.

—

Dose,

^ dr. or more.

Balsam, Mercu"rialt. Ointment of nitrate

of mercury.

Balsam, Metz's. Syn. Bal'samum vir'ide
Meten'sipm, L. ; Batime veet de Metz, Pr.

Prep. (Guibourt.) Linseed oil and olive oil,

of each 6 oz. ; oil of laui-el-berries, 1 oz.

;

common turpentine, 2 oz. ; melt by a gentle

heat, and add of verdigris 3 dr. ; aloes, 2

dr. ; sulphate of zinc, 1^ dr. (all in pow-
der) ; mix well, strain or pour the liquid into

a bottle, and add oil of juniper, 4 dr. ; oil of

cloves, 1 dr. Used on the Continent as a

common detergent dressing to wounds and
ulcers.

Balsam, Mex'icanf. Balsam of Peru.

Balsam, Nat'uralf. That which exudes
from plants, as opposed to those formed by art.

Bakam, Ner'vine. See Ointments.

Balsam, Odontalgic. See Deops.
Balsam, Opodel'doc. See Opodeldoo

(French).

Balsam, Pec'toral. Syn. Bal'samum pec-
toea'le, L. ; Baume pectoeal, Fr. Prep.

1. Tincture of tolu and compound tincture of

benzoin, of each, 2 oz. ; rectified spirit, 4 oz.

;

mix. Dose, J to 1 teaspoonful, night and
morning ; in chronic coughs, hoarseness, &c.

2, 3. See Balsam of Honey, B. op Hoee-
HOUND, &c.

Balsam, Persianf- Friar's Balsam.
Balsam, Peru"vian. See Balsam op Peeit.

Balsam, Poly'chrest. Syn. Elixie Poly-
OHEESTON. (E. 1745.) Guaiacum, 6 oz.

;

balsam of Peru, i oz. ; rectified spirit, 32 oz.

Digest in a sand bath for 4 days, and add oil

of sassafras, 2 dr.

Balsam, Poser's (E. Gross, Breslau), for

chronic and local rheumatism. A yellow

liquid, composed of:—Oil of rosemary, 4

grms. ; camphor, 10 grms. ; tincture of ants,

15 grms. ; tincture of cantharides, 5 grms.

;

spirit of wine, 90 grms. ; tincture of saffron,

10 drops. (Hager.)

Balsam, Potsdam (aromatic balsamic per-

fume). Liquid storax, 4 grms. ; cloves, 2
grms. ; oil of cloves, 3 grms. ; oil of cassia, 1

grm. ; oils of bergamot, lemon, and lavender,

aa, 2 grms. ; oil of curled mint, \ grm. ; recti-

fied spirit, 200 grms.; macerate and filter.

(Hager.)

Balsam, Riga. (re'-). Syn. Caepa'thina
BALSAM; Bal'samum caepath'icum, B.

lib'ani, &c., L. ; Baume de Carpathes, Fr.

A pellucid white fluid obtained by careful

distillation from the young shoots of pi'nus

eem'bra (Linn.) or Siberian stone-pine. It

much resembles oil of juniper; and, like that

article, is powerfully diuretic. It is regarded

as vulnerary, and is highly esteemed by some
in spraius and bruises. The bottoms of oil of

juniper are commonly sold for it in the shops.

The spirit distilled from pine-tops (spiritus

turionum pini) is also frequently, although in-

correctly, called BIGA BALSAM.
Balsam, Sanchez's Gout. See Balsam,

Camphoeated.
Balsam, Sooth'ing See Balsam, Anodyne.
Balsam, St Genevieve. Thick turpentine, 5

parts ; olive oil, 30 parts ; bees' wax, 25 parts ;

spermaceti, 5 parts ; camphor, 1 part ; red

sanders, 4 parts.

Balsam, St John long's (liniment), used for

application to the chest in cases of phthisis, is

a thick emulsion composed of :—Turpentine,

25 parts ;
yolk of eggs, 50 parts ; concen-

trated vinegar, 5 parts; rose water, 15 parts;

and a few drops of essence of lemon.

Balsam, Stomach'ic (-mak'-). Syn. Bal'-

samum stomach'icum, L. ; Baume sto-

machique, Fr. Prep. (Ph. Slesv.-Hols. 1831.)

Oils of cloves, mace, wormwood, and pepper-

mint, of each 1 dr. ; balsam of Peru, 2 dr.

;

oil of nutmeg, 2 oz. ; mix. 1 to 5 or 6 drops,

on sugar, or dissolved in spirit.
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Balsam, Syrian. Balsam of Mecca.
Balsam, Thibaut's. See Patent Medi-

cines.

Balsam, Tooth'aclie. See Drops, &c.

Balsam, Traumatic. Compound tincture of

benzoin.

Balsam, Tur'key. Syn. Titr'key balm.
The distilled oil of the dracocephalum molda-
vicum.

Balsam, Tnr'lington's. See Patent Medi-
cines.

Balsam, TJniver'sal. Syn. Bal'samum uni-

veesa'le, L. Prep. (Ph. Slesv.-Hols. 1831.)

Rape oil (recent), 1^ lb. ; yellow wax, i lb.

;

acetate of lead (in fine powder), 3 oz. ; pow-
dered camphor, ^ oz.; melted together; ob-

serving to triturate the acetate with a small

portion of the oil before adding it to the

mixture, and not to add the camphor until

the heat is reduced a little.

—

Ohs. This

name has also been given to ' compound ce-

rate of lead,' and even to ' cerate of acetate

of lead.'

Balsam, Vervain'sf. Compound tincture of

benzoin.

Balsam, Woand. Several vulnerary prepa-

rations have been so called ; but feiae's bal-
sam (comp. tinct. of benzoin ) is that usually

intended.

Balsam of Acou'chi. A yellowish aromatic
liquid, of a terebinthinous nature and consist-

ence, obtained from the wounded branches and
shoots of the icioa heterophylla (DC). It is

highly esteemed as vulnerary by the Caribs of

Guiana. (Lindley.)

Balsam of Alpi'nus. Balm of Gilead ; be-

cause Prosper Alpinus wrote a learned (?)

treatise on it.

Balsam of Am'ber. Syn. Bal'samum sfc-

CINI, L. ; Battme d'ambee, Fr. The article

to which this term is usually applied has been
already noticed. Oil of amber was also for-

merly so called; and the same name has
been given to the following and other like

preparations by their inventors :—
1. (Radius.) Oil of amber, 4 fl. oz. ; oil of

myrrh, 2 fl. oz ; oil of turpentine, 1 fl. oz.

;

mix with a gentle heat.

2. (Bate.) See Balsam Anodyne. They
are all stimulant and antispasmodic, and are

used either internally or as a friction, like oil

of amber.

Balsam of Arcse'us. Syn. Bal'samum Ar-
c^'i, L. ; Baume d'Arc^its, Fr. A digestive

ointment formerly in great repute, and still

much employed on the Continent. It is now
superseded in England by the comp. elemi
ointment of the Pharmacopoeias. In the ori-

ginal formula, boiling water, 4 parts, were
ordered to be stirred in.

Balsam of Can'ada. See Tuepentines.

Balsam of Cloves. Syn. Aeomat'ic balsam
OP CLOVES; Bal'samum caeyophtl'li, L.

Frep. (Bories.) Oil of cloves and oil of nutmeg.

of each ^ dr. ; spirit of juniper berries, 3 oz,

;

mix. Rubefacient and diuretic.—Used chiefly

as a stimulating friction. Internally, ^ to 1

teaspoonful.

Balsam of Copai'ba. See Copaiba.

Balsam of Fern. Oil of male fern.

Balsam of Fiovaren'ti. Syn. Bal'samum
Fiovaeen'ti, L. Prep. (P. Cod.) Venice tur-

pentine, 16 oz.; amber, elemi, galbanum, myrrh,
styrax, and tacamahaca, of each 3 oz. ; aloes,

1 oz. ; bay-berries, 4 oz. ; cinnamon, cloves,

galangal, ginger, nutmegs, and zedoary, of each
1^ oz. ; dittany of Crete, 1 oz. ; rectified spirit,

8 lbs. ; macerate a week and distil off 7 lbs.

The distilled spirit constitutes this notable

preparation of, professedly, many virtues. It

is reputed aromatic, diuretic, antispasmodic,

and stimulant. One of its applications is as a

collyrium— a drop or two being rubbed on the

palm of the hands, which are then held to

the eyes, so as to cover, without touching
them—in chronic ophthalmia, conjunctivitis,

&c.

Balsam of Gil'ead. See Balsam of Mecca.

Balsam of Gua'iacum (gwa-ya-). Syn. Bal'-

samum g-uai'aci, B. g-uaiaci'num, L. Prep.
(Ph. L. 1745.) Gum-guaiacum, 1 lb. ; balsam
of Peru, 3 dr.; rectified spirit, 1 quart; digest

10 days and filter. Diaphoretic, arthrodynic,

and anodyne.

—

Dose, 30 to 60 drops, in milk
or water; in agues, rheumatism, &c. JExter-

nally, reputed also anti-suppurative.

Balsam of Honey. Syn. Pec'toeal
balsam, p. b. of honey ; Bal'samum
MEL'lIS, B. PECTOEA'lE, B. p. MteLLIS, L.

;

Baume de miel, &c., Fr. Prep. 1. Bal-

sam of tolu, 1 lb. ; honey (finest), '2>\ lbs. ; rec-

tified spirit, 1 gall. ; turmeric, 1 oz. ; make a

tincture.

2. To the last, before maceration, add of

powdered opium, 2 oz.

3. (Hill's.) See Patent Medicines,
TJses, S(c. A good pectoral in colds, tickling

chronic coughs, hoarseness, &c., when unac-

companied with fever.

—

Dose. For an adult, ^
to 1 teaspoonful, twice or thrice a day ; an oc-

casional dose of some mild aperient being also

taken. Tincture of balsam of tolu, or a mix-
ture of the tinctures of tolu and benzoin, is

frequently sold in the shops under the name of
' balsam of honey.' See Pectoeal Balsam,
&c.

Balsam of Hore'hound. Syn. Bal'samum
MAERU'bii, L. Prep. 1. Extracts of hore-

hound and liquorice, of each 2 oz. ; hot water,

5 pint ; dissolve, and when cold, add of pare-

goric, f pint; oxymel of squills, 6 oz. ; tinc-

ture of benzoin, 2 oz. ; honey, 10 oz.; and,

after thorough admixture, strain through

flannel.

2. (Ford's.) See Patent Medicines.
Uses, ^c. A popular pectoral. — i>o*e, i^c,

same as of balsam of honey {above).

Balsam of Houmi"ri. [Nat.] From humir'ia

balsamif'era, or the houmiri-tree of Guiana.
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It resembles ' balsam of umir'i ' produced by
another tree of the same genus. (See ieloio.)

Balsam of Lead. See Balsam, Goitlaed's.

Balsam of Life. Syn. Balm of life ; Bal'-

SAMTJM VI't^, L.; BAUME DE VIE, ElIx'lR
DE TIE, &c., Fr. Several compound medicines

have been called by this name. Those of

Gabius, HofPman, and Turlington, are noticed

under Patent Medicines (which see). The
following are distinct preparations :

—

1. Baume DE VIE EXTEENE :—Soap lini-

ment, 2 parts; oil of turpentine, 1 part; mix.

Stimulant and rubefacient. Used with fric-

tion.

2. Batjme DE VIE PT7E&ATIF J EHxir de vie

:

— a. (Briett.) Socotrine aloes and saffron, of

each, 2 drs. ; rhubarb, 6 drs. ; liquorice-root, 1

oz.
;
proof spirit or brandy, ^ pint ; digest a

week, and filter.

b, (Original Swedish formula.) Aloes, 9
drs.; agaric, gentian, rhubarb, saffron, the-

riaca, and zedoary, of each 1 dr.; proof spirit

or brandy, 1 quart. A mild stomachic purge.—Dose. 1 to 6 drs. Tincture of rhubarb-and-

aloes (Ph. E.) is commonly substituted for it.

See Elixibs.
Balsam of Liq'uorice. See Patent Medi-

cines.

Balsam of Mec'ca. Syn. Balm of Gil'ead,

B. OF Mec'ca, Opobal'sam (-bawl'-), Jews'
BALSAMt> Oil of B.f, &c., Eng. ; Bal'samtjm
(bal'-) gileaden'se, B. e Mec'ca, Opobal'sa-
mum (-bal'-), &c., L. ; Baume de la Mecqtte,

B. de Mecca*, B. de Judge, Opobalsamum,
&C., Fr.; Bal'SAMUM ^GTPTl'ACUMf, B. Al-

Pl'Nlfj B. ANTIQU0"bUM GENUl'NUMf, B.

ASIAT'lCUMf, B. SYEl'ACUMf, O'lEUM BAL'-

SAMif, &c., L. A fragrant oleo-resinous sub-

stance, obtained from halsamoden'dron gilea-

den'se (Kunth. ; amp'ris gileaden'sis, Linn.; a.

opobal'samum, Forsk), a middle-sized tree of

the nat. ord. Terebinthacse (DC), growing
in Arabia Felix, Asia Minor, and Egypt. It

is the BALM of the Old Testament, and the

^aXaa/iov of Theophrastus and Dioscorides.

It is chemically classed with the turpen-

tines.

Prop., (Sfc. When fresh it is turbid and
whitish, but becomes by degrees transparent,

of a rich goldeu colour, and slightly thicker

;

and by exposure, eventually solid. It pos-

sesses a penetrating and delicate fragrance

;

tastes sharp, bitter, spicy, and somewhat
astringent; is not entirely soluble in rectified

spirit, but dissolves more or less completely

in both the fixed and volatile oils, which then

assume the fragrance of the balsam. A drop
let fall on hot water spreads itself over the

whole surface, like a film of oil, and again

contracts on the water cooling. This, with its

fragrance, is the common test of its genuine-

ness in Turkey. The inferior qualities, or those

of commerce, are generally opaque and thick,

rapidly resinifying and turning of a dull

yellow by age. When applied to the skin it

causes redness and swelling. It was formerly

regarded as possessing the most varied and
exalted virtues, particularly as an antiseptic,

stimulant, vulnerary, and nervine; and its

fumes were supposed to prevent barrenness.

It is still highly prized in the East as a cos-

metic and perfume ; and is said to be un-

equalled for giving a healthy glow to tha
complexion and promoting the growth of the

hair. Its medicinal qualities are intermediate

to those of the aromatic turpentines and
balsam of tolu.

—

Dose, From 3 to 6, or even
10 or 12 drops.

Obs. According to Bruce, and others, the

best balm of Gilead is a spontaneous exudation

from the tree ; a second quality is obtained by
cutting the bark with an axe, and receiving

the juice which exudes in a small earthen

bottle. A large branch is said to.produce not

more than 3 or 4 drops a day ; and even the

most resinous trees seldom yield more than 60
drops daily. Hence its scarcity and costliness.

Both varieties are held in such high estima-

tion by the Turks and Egyptians, that none of

them are exported as an article of commerce.
That which is sent to England is obtained by
boiling the leaves and young twigs of the

balsam tree in water, and is rejected by the

Orientals as worthless. Most of that sold in

the shops of England is entirely spurious (see

below).

The cosmetics recently so much advertised

as 'BALM OF Mecca' do not contain even a

trace of this article; nor do we believe that

there is a single drop of the genuine balm to

be purchased in London.
The following formulae are current in the

trade for Fac"titious Balm of Mecca :

—

1. Gum-benzoin (bright, coarsely powdered),

4 oz.; liquid styrax (finest), 3 oz.; balsam of

tolu, 2 oz. ; Canadian balsam, 1| pint ; are

mixed together in a flask, and exposed (closed)

to the heat of a water bath, with frequent

agitation, until the liquid is saturated ; when
cold, the clear portion is decanted, and a

sufficient quantity of the oils of lemon, cassia,

rosemary, nutmeg, and vanilla, added to give

it a strong aromatic odour.

2. From gum-benzoin and balsam of Pern,

of each 1 oz. ; vanilla and nutmeg, of each

(cut small) 1 dr. ; Canadian balsam, | pint

;

digested as before, and some essential oils

added to the decanted liquid.

Balsam of Nut'meg. Syn. Bal'samum my-
eis'tic^, B. NUCis'TiE, L. Prep. (Ph. Bor.

1847.) Expressed oil of nutmeg (—? mace),

3 oz. ; olive oil, 1 oz. ; yellow wax, \ oz ; melt

them together by a gentle heat, pour the

mixture into paper moulds, and, when cold,

cut the mass up into cakes.

Balsam of Peru' (roo'). Syn. Peeu'vian
balsam ; Bal'samum Peeuvia'num (Ph. L.,

E., and D.), L. ; Baume du Perou, B. Peeu-
viEN, Fr. ; Peruvianischer balsam, Ger.

A balsam obtained from Myroxylon Pereirce

(Myrospermum of Sonsonate). It exudes from

the trunk of the tree after it has been scorched
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and removed. From Salvador, in Central

America. B. P.

Prop., Sfc. A chocolate-coloured or a reddisli-

brown liquid, of tlio consistence of treacle,

possessing a bitterish, rather pungent taste,

and an agreeable aromatic odour somewhat
similar to that of a mixture of vaiailla and
benzoin. It is reputed stimulant, tonic, and
expectoriint, and has long been a popular I'e-

meily in chronic asthma, catarrh, and other

pulmonary affections, debility, &c. It is now,
however, principally used as an ingredient in

pomades, hair-oils, lip-salves, and other cos-

metics, in which it is only inferior to 'balm of

Mecca ;' and in compound perfumery. It is

also used to scent lozenges, pastils, and choco-

late and liqueurs; for these last, chiefly as a
substitute for ' vanilla ' when it is scarce and
dear.

—

Dose, 10 or 12 to 30 gr. (even 1 dr. is

sometimes given), either on sugar, or made
into a bolus with liquorice powder, or into an
emulsion with honey, mucilage, or yelk of egg.

Pur., Tests, Sfc.— 1. The sp. gr. should not

be lower than 1*15 ; nor higher than 1-16 :

—

2. Ether dissolves it readily and completely :

—3. Soluble in 5 parts of rectified spirit :

—

4. It should undergo no diminution in volume
when agitated with water:—5. 100 gr., by
its benzoic or cinnamic acid, should satu-

rate not less than 71 gr. of pure crystallised

carbonate of soda :—6. Sulphuric acid con-

verts it into resin, artificial tannin, or char-

coal, according to the quantity employed ; if,

on adding water, a brittle resin is not formed,
some fixed oil (probably castor oil) is present

:

— 7. 'J'reated with nitric acid, some hydro-
cyanic acid is formed, benzoic acid sublimes,

and the residual matter is artificial tannin :

—

8. The alkalies and their carbonates form
with it a thickish semi-crystalline mass, which,

on being treated with sulphuric acid, deposits

a peculiar resinous matter, with crystals of

benzoic and cinnamic acid :— 9. If a few drops
are distilled, and, when iodine is added to the

distillate, an explosion results, it has been adul-

terated with ' copaiba ' :—10. The genuine
balsam contains about 6i§ of benzoic (cin-

namic) acid :—11. (Hager). If two or three
cubic centimetres of balsam of Pe:u be
shaken with five or six cubic centimetres of

petroleum spirit, the mixture separates upon
being allowed to stand into a black-brown layer,

and a limpid and colourless or slightly yellowish

layer, and is easily decanted. If the balsam
be adulterated, this latter layer is turbid and
coloured, while the viscous residue which sepa-

rates is more fluid, which renders deeantation
more difficult. Sometimes the brown residue

is pulverulent.

Ohs. Balsam of Peru was formerly very
generally adulterated, and often entirely fac-

titious ; but, owing to its present reduced
price, this is now only confined to a few of the

most unprincipled venders. The following

formulae for this purpose are still extant in

the trade :

—

VOX,. I.

Balsam of Peru, Facti"tious :—From gum-
benzoin (in coarse powder), 3 lbs. ; dissolved iii

the least possible quantity of reotified spirit,

and then mixed with balsam of tolu, 1 Ih.

;

and liquid styrax, 2 oz. ; subsequently adding
of rectified sjiirit, q. s.

Balsam, Eedviced Peruvian :—1. Balsam of

Peru, 3 lbs. ; balsam of tolu, 2 lbs.; rectified

spirit, q. s. to reduce it to a proper consist-

ence :—2. Balsam of Peru,3W5.; gum-benzoin
(dissolved in a little rectified spirit), 1 lb. ; as

before. It is occasionally met with largely adul-

terated with liquid styrax.

Balsam of Rackasi'ri. Syn. Balsam of
Rakasi'ea ; Bal'samxjm Rackasibi, B. Racaz-
zi'e^, B. Rhadasi'ri. A species of balsamic

turjDentine, said to be obtained from the bur-

sera balsamifera (Pers.), an Indian tree of

the natural order Terebinthaceaj. It has a
slightly bitter taste, adheres to the teeth when
chewed, and, when heated, smells like balsam
of tolu. It has been extolled as possessing the

virtues of copaiba in an exalted degree. The
nostrum vended under the name of balm of
EACKASIEI by certain quacks, simply consists

of English gin, coloured, sweetened, and aro-

matised.

Balsam, Saturnine. (Bate.) Acetate of

lead 40 oz. ; oil of turpentine 12 oz. Digest

for some days.

Balsam of Soap. Soap-liniment.

Balsam of Soap (Ethe"real). Syn. Bal'sa-

MUM SAPO'nIS iETHE"EETJM, L. Prep. (Cottc-

reau.) Castile soap (powdered) and camphor,
of each 1 dr. ; oil of thyme, 10 drops ; acetic

ether, 1 oz. ; dissolve in a close vessel with the

aid of a gentle heat, and decant the clear

portion. Used as an embrocation or liniment

in gout, rheumatism, &c.

Balsam of St. John's Wort. See Oils.

Balsam of Sto"rax. Liquid-ambar or styrax.

Balsam of Sul'phur. See Oils.

Ealsam of Sul'phur, Auisated. (Ph. Edin.

1722). Originally made by digesting one
part of sulphur ; three of turpentine ; and
four of oil of aniseed. A mixture of one
part of oil of aniseed with three or four of

loalsam of sulphur is usually sold for it.

Balsam of Sul'phur with Turpentine. Digest

one part of sulphur with three of oil of tur-

pentine till dissolved. Similar compounds
were formerly made with sulphur and Barba-

does tar, and with the empyreumatic oils of

amber, benzoin, &c.

Balsam of Syri'acum. See Balsam of Mecca.
Balsam of Tolu' (-I'oo'). Syn. Tolu' bal'-

SAM* ; Bal'samum tolttta'num (Ph. L., E.,

& D.), B. DE To'lu, L. ; Baume de Tolu, Pr.

;

TOLUTANISCHEE BALSAM, B. VON TOLU, &C.,

Ger. Balsam flowing from the incised trunk

of " myrosper'mum toluiferum." (B. P.) The
tree wliich produces it is a native of the

mountains of Tolu, Turbaco, &c., in South
America.

Prop., Uses, 8fc. When first brought over

it is soft and tenacious, but by age and careless

16
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keeping becomes hard, and even brittle, some-
]

what similar to resin. It is perfectly soluble

in alcohol and in ether, and gives out its acid

(benzoic or cinnamic) to water. Its odour is

fragrant, though less powerful than that of

either styrax or balsam of Peru ; and it has a

pleasant sweetish taste. It softens under the

teeth, melts readily, and burns with an agree-

able odour. As a medicine it is a stimulating

expectorant, and, as such, is employed in

chronic bronchial affections unaccompanied
with inflammatory action . It has long been

a popular pectoral. Syrup of Tolu is an agree-

able and common adjunct to pectoral mixtures,

and, with Tolu lozenges, is often serviceable in

tickling coughs. It is also used by confec-

tioners, perfumers, &c., and in fumigating
pastils.

—

Dose, 5 to 20, or even 30 gr., dis-

solved in spirit, or made into an emulsion.

JPur. This is shown by its perfect solubility

in rectified spirit, forming a transparent tinc-

ture, and by its odour. When adulterated it

has a weaker smell, is only partially soluble in

alcohol, and the tincture formed with that fluid

is opaque. The presence of colophony (or

lac), according to Ulex, may be detected by
the balsam, instead of dissolving in sulphuric

acid, swelling up, blackening, and disengag-
ing sulphurous fumes.' Castor oil may be
detected in the way noticed under Balsam op
Peett.

Balsam of Tolu, a Factitious, was formerly
met with in trade, made of equal parts of

orange-lac and white sugar, reduced to a

proper consistence with rectified spirit, and
' brought up' with some tincture of benzoin,

and a few drops of the oils of cassia and nut-

meg dissolved in a little essence of vanilla.

Balsam of Tur'pentine (-tine). Si/n. Bai'-
SAMUM teeebin'thin^s;, L. a name formerly

given to Strasburgh, Venice, and other like

turpentines.

Balsam of Tur'pentine (EmoUient). St/n.

B. teeebinthina'tum, L. Frep. Olive oil,

6 oz. ; oil of turpentine, 2 oz. j yellow wax,
1 oz. ; balsam of Peru, oil of nutmeg, and cam-
phor, of each 2 dr. A stimulant emollient;

in contusions, ulcerations, engorgements,
nephritic pains, &c.

Balsam of Umi"ri. [Nat.] By incision, from
the humir'iafioribun'dum (Mart.), or the umiri-

flant of Para. It is fragrant, limpid, of a
palish-yellow colour, and in its medicinal pro-

perties is said to combine those of the balsams
of copaiba and Peru.

BALSAMIC (bal-). Syn. Balsam'icus, Bal-
sa'meus, Baxsam'inu3, L. ; Balsamique, Fr.;

Balsamisch, Ger. Of the nature of balsam,

or containing or resembling it ; bland, soothing,

healing; balmy.

BAMBOO' (-boo'), [Nat.] Syn. Bambtt'sa,
L, ; Bambon, Fr. ; Bambus, Bambusrohe,
Indianischee rohe, Ger. The name of

several species of the genus ' bamhusa,' but

' ' A-i'chiv der Pharm.,' 1855.

appr. of b. anmdina'cea or ' common bamboo'
See Bambusa.

Bamboo'-habit (-hah-). A species of 'life-

preserver,' or ' float,' used in China and the

Indian Archipelago, consisting of four pieces of

bamboo tied together so as to form a square.

BAMBU'SA. [Endl.] The bamboo. In

botany, a genus of magnificent arborescent

grasses, of the nat. order Graminese (DC),
having hoUow jointed stems, of a hard woody
texture, externally coated with siliceous matter,

and sometimes secreting a similar siliceous

substance (tabasheer') in their internal cavi-

ties. They are all of rapid growth, and vary

in height from 6 to 150 feet.

There, is, perhaps, scarcely any other plant

besides the palm which serves for so many
purposes useful to man, as the various species

of bamboo. Its grain is used for bread ; the

young shoots are eaten like asparagus, and
are also pickled ; the smaller stalks are made
into walking canes, umbrella and parasol

sticks, flutes, &c. ; whilst its fibres are manu-
factured into cloth, and even paper. It is

employed extensively in the construction of

houses, bridges, masts for boats, domestic fur-

niture, boxes, mats, baskets, utensils of various

kinds, fences, water pipes and vessels, quick-

silver bottles, &c., and for numerous other

purposes connected with everyday life. In

localities where ordinary surgical appliances

are not at hand, splints, of any required length

or size, can be made with very little delay,

from the stems of the bamboo. The older and
drier stems are to be preferred for this pur-

pose. The genus is confined to the East and

West Indies and tropical America. See Cane,

Pickles, Tabashees, &c.

BANA'NA (na'- or -nab'-). [Nat.] The
mu'sa sapien'twm (Linn.), a species of plantain ;

also its fruit. The Banana contains about 27

per cent, of solid matter, and has nearly the

same nutritive value as rice. It is largely

consumed in the tropics, where the common
allowance for a labourer is 6^ lbs. of the fresh

fruit or 2 lbs. of the dry meal, with a quarter

of a pound of salt meat or fish. It is some-

times fried in slices and often made into

preserves.

Composition of the Pulp of Ripe Bananas

(Coeenwindee) .

Nitrogenous matter. . . . 4'820

Sugar, pectose, organic acid, and

traces of starch . . .
19'657

Fatty matter . . . .0-632
Cellulose 0-200

Saline matter .... 0-791

Water 73-900

100-000

See Plantain-.

BANCOUL, NUTS OP. This nut is the seed

of a tree belonging to the EuphorbiacicB, of

which two or three species occur in Ceylon,

Cochin- China, New Caledonia, Bourbon, &c.
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It ia composed of a hard and woody endo-

carp, aud of an oily kernel, containing :

—

Water . 5-000

Oil . 62-175

Nitrogenous matter . . 22-653

Non-nitrogenous matter . 6-827

Mineral matter . . 3-345

100-000

Nitrogen . . . . . 3-625^

This cake, after expression of the oil, con-

tains 9 per cent, of niti-ogen, and 4 per cent.

of phosphoric acid, and is consequently of

high value as a manm-e. The expressed oil is

purgative, but as a lamp-oil it is superior to

colza. Unfortunately the kernel forms only

33 per cent, of the entire weight of the nut.

Hence, before it can become an article of com-
merce, it must be decorticated at the place of

its birth. (Corenwinder.)

BAND'AGE (aje). Syn. DsLiaA'Tio, Fas"-
CIA, LiGA'MEN, LiGATU"eA, VlNCTir"EA, L.

;

Bajsda&e, Bande, Fr. ; BiNDE, Veeband, Ger.

In surgery, the fillet, roller, or cloths, used to

support parts, to exert pressure on them, or to

retain dressings in their proper places.

Bandages are usually formed of long narrow
slips of calico or linen, and, occasionally, of

flannel, which are generally made into a roll

(eoliee) of moderate size, so as to be the

more conveniently handled and applied. They
are either simple, as the cir'cular, the spiral,

or the unit'ing bandage ; or compound, as the

T-bandage, suspen'sory b., &c.

The application of bandages, as in the dress-

ing of wounds, ulcers, &c., though of such
frequent occurrence, is often very carelessly

and badly done. The form and nature of the

part, and the object in view, should always
receive consideration ; as should also the con-

dition of the patient after their application

—

whether of repose, exercise, or labour. Ordi-

nary ingenuity will supply the rest. The
safest, simplest, and most effective means of

fastening them is, in most cases, furnished by
a common needle and thread or cotton.

Bandage, Mus'tard. A woollen roller soaked
in a mixture of the best flour of mustard and
warm water, of the consistence of fresh cream,
the excess of moisture being expelled by gentle

pressure.—Used to envelope the body, or a
limb, by repeatedly folding it round the part

;

in the cold stages of cholera, and in other
cases requiring an energetic stimulant. Other
medicaments, particuhirly those of a stimu-
lating and anodyne character, are sometimes
applied in the same manner. See Embeoca-
TiONS, Lotions, Poultices, &c.

BANDAN'A. [Ind.] Syn. Bandan'na. A
handkerchief, originally from the East Indies,

having white spots on a red, blue, or other

dark ground. In calico-printing, a ' discharge
style' in imitation of the Indian bandanas.
The fabric, many folds thick, is placed between
leaden plates having the pattern cut out of

them
J hydraulic pressure is then applied, and

a clear solution of chloride of lime forced

througli, followed by a stream of pure water.

BAND'OLINE (-lin; -lencj). See FiXA-
TUEE.
BANE. Poison ; anything deleterious or

destructive ; a word often found joined to

another, in the popular and vulgar names of

plants and disease, to denote their character ;

as bane'-beeey, the herb Christopher; banb'-
WOET, deadly-nightshade ; sheep's bane, the

rot; &c.

BANG, Bangue (bang'). [Nat.] See Hemp,
Indian.
BAN'IAN (ban'-yan). The ji'cus In'dicus

(Linn.), or Indian fig. The fruit and young
branches yield one species of gum-lac ; and
both the juice and bark are used medicinally.

Among sailors, banian' days are those on
which butcher's meat is not served up at

dinner.

BANN'OCK (-iik). In Scotland and the

northern counties of England, a flat round
cake made of oat, rye, or barley meal, baked
on an iron plate over the fire, or on the hot

hearth.

BAEBS. Syn. Lampas, Skew. This occurs

in horses from two to four years old, and
arises from a little inflammation of the ridges

that pass along the palate, above and behind

the incisor teeth, occasionally preventing the

animal from eating and setting up slight fever.

The best treatment is to scarify the enlarged

ridges freely with a lancet or penknife, and
to give for a time bran mashes, soaked grain,

and other soft food.

BAE'BEEEY. Syn. Pep'peeidge-bushJ,
Thoeny box'-teee* ; Bee'beeis, B. vulga".
Eis (Linn.), L.; Epine-tinette, Vinettiee,
Fr. ; Beebeeitzb, Ger. A perennial bush or

shrub common in woods and hedges. Berries

(bae'beeeies, pep'peeidges), gratefully acid,

cooling, and astringent ; used in pastry, but
require, according to their degree of ripeness,

from one half their weight to an equal weight

of sugar. Both bark and berries were for-

merly esteemed in jaundice, biliary flukes, &c.

The crushed berries with water form a re-

freshing fever-drink. The root dyes a fugitive

yellow. See Beebeeine, Jams, Peeseeves,
&c.

BAEEGE (barege, bar-razhe'). [Fr.] A
light woollen fabric so named from having

been first made in the valley of Bareges.

Of late years Paris has become celebrated for

its bareges; but these are generally woven
with the ' warp' of silk, and the ' woof of

wool. In the common imitations of the

shops, the ' warp' is generally of cotton.

BAEEGINE (baregine). See Glaieine.

BAEIL'LA. [Eug., Ger., L., Sp.] Syn.

So'd^ cae'bonas vena'le, L. ; Baeig"lia,
Baeil'loe, Sp., Lev. ; Baeille, Soude, Fr.

The alkaline residuum of the combustion

of salsola, salicornia, chenojiodium. and other

species of the order Chenopodiacese. These
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plants, which are cultivated on the sea-coast

for the purpose, are cut down when ripe,

dried, and burned in heaps, on iron bars laid

across pits dug in the earth. The alkali and

saline matter contained in them is thus fused,

and flows into the cavity below, forming, when
cold, a hard grey or bluish porous mass which
is BABIILA.

Comp. Carbonate, sulphate, chloride, and
sulphide of sodium, carbonate and sulphate of

calcium, alumina, silica, oxide of iron, and im-

perfectly consumed carbonaceous matter, with

a little iodine and bromine. The proportion

of soda varies in different varieties :

—

Alicant' barilla ; obtained chiefly from
several species of salso'la and from chenojpo'-

dium setig'erum (-tij'-), &c. ; contains from

25^ to 40^ of carbonate of soda. (Gui-

bourt.)

Cana"et b, ; from salso'la ka'li. (Loudon.)

French barillas :
—

a. Naebonne' b., SALICOK ; from salicor'nia

ann'ua or herha'cea ; contains 14^ to 15^ of

carbonate of soda.

h. B. OP AiaUEMOETES, BLANQUETTE ; from
mixed plants ; contains 3^ to 8^ of carbonate

of soda. (Guibourt.)

c. Noe'mandy b., N. SODA; from fuci.
Sic'iLY BARILLA (sis'-). Principally from

salso'la sati'va; furnishes 55^ of carbonate

of soda. (Fee.)

Good barilla, on the average, contains about

20^ of real or available alkali, chiefly under
the form of carbonate, besides sulphates, mu-
riates, &c.

Assay. See Alkalimetry.
Uses, Sfc. Barilla is chiefly used in the

maimfacture of soap and glass; but the gross

quantity imported, though annually increasing,

only reached 54,608 cwf. in 1856; whilst the

exports of soda in the same year reached to

about 1,500,000 cwt., and in 1859 to above
2,000,000 cmt. This enormous quantity was
chiefly furnished by our home manufactories.

Barilla is chiefly imported from Spain, Sicily,

Teneriffe, and the Levant ; but since the in-

troduction of Le Blanc's process for obtaining

soda from common salt, its importance and
value has considerably lessened. See Kelp,
Soda, &c.

BARIUM. Ba. A metallic radical or ele-

ment, of which baryta is the chief oxide, and
somewhat extensively distributed. First ob-

tained in 1808 by Sir H. Davy. Prepared
from baryta by strongly heating it in an iron

tube, through which the vapour of potassium
is conveyed ; the reduced barium being sub-

sequently extracted from the mixed residuum
by quicksilver, which is afterwards driven off

in a small green-glass retort, in a vapour of
mineral naphtha.

Frop., Sfc. Greyish- white, approaching silver

in colour and lustre ; decomposes water, and
gradually oxidises in the air, with the forma-
tion of the ordinary oxide (baryta). It is

malleable, fusible under a red heat ; burns in

contact with air with a deep red light, and has
the sp. gr. 4-70.

Salts. Barium forms numerous salts, which
are all either colourless or white, except a few,
whose acids are coloured, as the chromate,
manganate, &c. Some of them are soluble in

water ; one or two only are soluble in alcohol,

and that very sparingly ; and (with the excep-

tion of the sulphate) they are all extremely
poisonous. They may be prepared by satu-

rating solutions of the acids with either baryta-

water, or carbonate of barium ; and some
of them may be prepared by double decom-
position.

The various soluble barium salts are known
by the following reactions, and they are all

(except the sulphate) soluble either in water or

in dilute hydrochloric acid, except the nitrate

and chloride, which are not soluble in aqueous
solutions of their respective acids. Their solu-

tions give an immediate heavy white precipitate

with dilute sulphuric acid, and with solutions of

the sulphates, which is insoluble in dilute acids

and solutions of the alkalies and of the salts

of ammonia, that with a solution of sulphate

of lime being very sensitive, and character-

istic :—Hydrofluosilicic acid gives a very cha-

racteristic colourless crystalline and quickly

subsiding precipitate, only slightly soluble in

hydrochloric acid and nitric acid ; alcohol, in

equal volume, being added, so hastens and com-
pletes the reaction, that the filtrate is unaf-

fected by sulphuric acid :—Chromate of po-

tassium gives a bright yellow precipitate in

neutral solutions, soluble in hydrochloric acid

and in nitric acid, but insoluble in acetic acid :

—Caustic potassa or soda (when quite free

from carbonate), and caustic ammonia, cause

no precipitate, except in highly concentrated

solutions :—Alkaline carbonates give a heavy
white precipitate with baryta-water or a solu-

tion of baryta, and which is all but insohible

in water, and freely soluble in dilute hydro-
chloric acid :—Heated with proof spirit,

or pyroxilic spirit, the barium salts give a

greenish-yellow tinge to the flame :—The
barium salts, and particularly the chloride,

when exposed on a platinum wire to the

inner flame of the blowpipe, colour the outer

flame yellowish-green :—Insoluble sulphate of

barium may be mixed with powdered charcoal,

and exposed for a short time to a full red heat,

whensulphideof barium will be formed, which
is freely soluble in water, and which, after

being neutralised with hydrochloric acid, or

acetic acid, will yield a solution suitable to the

application of the usual tests. The carbonate,

and the salts of barium with the organic acids,

are all convertible into pure baryta by ex-

posure to a bright red heat.

Baryta is distinguished from lime and from
magnesia by its great solubility in hot water,

and by the entire insolubility of its sulphate

;

from strontia, by being precipitated by hydro-

fluosilicic acid, and by not giving a red colour

to the flame of alcohol ; from alumina, by its
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ciiustieity nnd alkaline reaction, and by not

being precipitated from its solution in water

by ammonium sulphydrate.

Fois,, (Sfc. The sulphate, owing to its inso-

lubility, is the only salt of barium which is

not poisonous.

—

St/mp. Nausea, vomiting,

pains in the head, ringing in the ears, ver-

tigo, and intermitting cramps and convul-

sions; the respiration is frequently suspended
for several moments, and the pupil is gene-

rally dilated. The symptoms, however, often

vary, and are not very distinctive.

—

Treatm.,

Ant., Sfc. Vomiting, followed by copious

draughts of water soured with sulphuric acid,

or sulphate of soda (Glauber-salt) or sulphate of

magnesia (Epsom-salt), dissolved in a large

quantity of water. When carbonate of barium
has been swallowed, a mixture of one of the

above sulphates and weak vinegar should be

taken after the vomiting, in order that a

soluble bai'ium salt may be first formed, on
which the alkaline sulphate will act more
readily. Subsequent irritation may be soothed
by opium or morphia, and antiphlogistics.

Barium, Ac'etate of. 'Ba.{C2S-30^. 8yn.
Bary't^ ace'tas, L. Prep. From dilute

sulphuric acid, neutralised with carbonate of

biirium, and the solution evaporated and crys-

tallised. Very soluble in water; insoluble, or

nearly so, in rectified spirit.— Uses, Dose, Sfc.

Same as the chloride. It is seldom employed.
Barium, Arse"niate of. Ba3(P04)2. Syn.

Baet't^ AESE"jsriAS, L. Prep. A solution

of chloride of barium is added to another of
arseuiate of potassium or sodium, and the
precipitate collected, washed, and dried. By
dissolving this salt in a solution of arsenic

acid, and crystallising, 3INAESe"niate oe
BAEITTM is obtained. Has been recommended
in certain skin diseases, and in phthisis com-
plicated with scrofula.

—

Dose, ^^ to \ gr.

Barium, Ar'senite of. Ba(As02)2. Syn.
Baey't^ ae'senis, L. Very slightly soluble.— Use, Sfc. As the last.

Barium, Bromide of. BaBro. Syn. Ba"eii
beomi'dum, L.; Beomuee de baeyum,&c., Fr.

Prep. Boil a solution of protobromide of iron

with moist carbonate ofbarium,in slight excess;

filter, evaporate to dryness, and heat the resi-

duum to redness. By careful evaporation of
its aqueous solution it may be obtained in

crystals. It is soluble in \tot\\ alcohol and
water, and its physiological properties resemble
those of iodide of barium.

Barium, Carbonate of. BaCOg. Syn. Cae-
BONATE OF BaEY'TA; BAEY't^ CAE'bONAS, L.

;

Caebonate de baeyte, &c., Fr. ; Kohlen-
SAUEES, BAEYT, &c., Gcr. A heavy white mass
or powder, very nearly insoluble in water, and
decomposed by nearly all the acids. It is found
in the crude state abundantly in nature,
but can only be obtained absolutely pure by
adding an alkaline carbonate to a solution

of chloride of barium, or by saturating the
hydrate with carbonic anhydride, and in either

case washing and drying the precipitate.

Native carbonate of barium (jwitherlte) is

ordered in the pharmacopoeias, and is suffic-

ciently pure for making the barium salts, the
only purpose to which it is therein applied.

Uses. In pharmacy, &c., chiefly to prepare
barium salts. In chemistry, to separate certain

metallic oxides when occurring together in so-

lutions. In the arts, as a base for certain de-

licate colours, as an ingredient in plate-glass,

in the manufacture of beet sugar, &c. It is not
used in medicine. It is extremely poisonous.

Barium, Bisulphide. This substance may
be obtained as a fine yellow-coloured product
by shaking a solution of barium chloride with
a mixture of ammonium sulphide and carbon
disulphide. It is insoluble in alcohol, soluble

in water, and rapidly dissolved by slightly

acidulated water.

Barium, Chloride of. BaClj . 2Aq. Syn.
ChLOEIDE OE BAEITJM ; BaEII CHIOEIDTJM. L. J

Chioeuee de baeyum, Chloehydeate de
BAEYTE, &c., Fr. ; Saizsauee schweeeede,
Chloebaeium, Ger. Neutralise a hot dilute

solution of hydrochloric acid with carbonate
of barium, evaporate down, and ci'ystallise.

Sulphide of barium can be substituted for the

carbonate. If required chemically pure,

gaseous hydrochloric acid is transmitted
through a concentrated solution of common
or impure chloride of barium, as long as a

precipitate forms; the resulting crystalline

powder, which is nearly the whole of the

chloride of barium present, is collected on a

filter, and, after draining, is washed repeatedly

with small quantities of pure hydrochloric acid,

until the washings, diluted with water, and
precipitated with sulphuric acid, give a filtrate

which, upon evaporation in a platinum capsule

or a watch-glass, leaves no residue; the last

traces of acid having been removed by a little

alcohol applied in a like manner, the powder
is at once dried, and then carefully preserved

from the air.—Used in analysis.

Prop., (fo, Crj'stals, flat, four-sided tables,

colourless and transparent ; sometimes double

eight-sided pyramids ; slightly efflorescent in

dry warm air, but otherwise permanent; de-

crepitate when heated, and lose their water of

cr^'stallisation ; fuse at a red heat; volatilise

at a white heat ; insoluble in hydrochloric acid

and in alcohol, slightly soluble in rectified

sj)irit, and very soluble in water ; water at

60° dissolves 43i§ of the crystals, and nearly

37^ of the dry salt; and when boiling 75^
of the former, and about 66° of the latter

;

a saturated boiling solution (223°Fahr.) con-

tains 100 parts of water, and 78 parts of the

ci'ystallised salt.

The crystals contain 2 atoms of water j and
a formula of BaCIa + 2Aq.

Uses, Phys. eff., i^c. In chemistry, it is em-
ployed as a test for sulphuric acid and the so-

luble sulphates. In medicine, it has been

employed, both internally aud externally, as an

alterative, resolvent, and deobstruent, in scro-

fula, glandular swellings, and enlargements.
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scirrhous cancer, skiu diseases, &c. ; and more

particularly in the first with marked benefit.

In large doses it is poisonous. According to

Sir B. Brodie, its action on animals is analo-

gous to that of arsenic. Locally, it acts as an

irritant. A very weak solution, used as a

lotion, often proves serviceable in herpetic

eruptions, and as a collyrium in scrofulous oph-

thalmia. Dose, ^ gr. thrice a day, in water,

gradually increased to 2 or 3 gr.

Barium, Chlorate of. Ba(C103)2. S^n.

Chloeate of baey'ta; Bary't^ chlo"-

EAS, L. Prep. From a solution of chloric

acid neutralised with freshly precipitated

carbonate of barium; the resulting solution,

after filtration, being crystallised by evapora-

tion.

By passing chlorine through strong milk

of hydrate or of carbonate of barium, in

the same way as in making chlorate of

potassium.

Frop., S^c. Soluble in 4 parts of cold

water. Used in pyrotechny, and to make
chloric acid.

Barium, Ferrocy'anide of. BajFeCgNg. Syn.

Ba"eii feeeocyani'dum, L. From pui-e fer-

rocyanide of iron digested in baryta water.

By careful evaporation, efflorescent prismatic

crystals may be obtained, soluble in 4^ parts of

water.

Barium, Fluoride of. BaFa. Syn. BA"En
elxtoei'dum, &c., L. a white powder, formed

by digesting freshly precipitated carbonate of

barium in hydrofluoric acid, in excess.

Barium, Hydrate of. Ba(H0)2. Syn. Hy-
DEATE OF BARYTA; BAEYTiE HYDEAS, L.

Prep. By digesting caustic baryta, or barium

oxide, with a little water, or igniting gently

the crystallised hydrate. It can be obtained

crystallised as follows

:

1. From a concentrated solution of either

nitrate or chloride of barium, precipitated

with a rather strong solution of pure potassa,

or of pure soda, perfectly free from carbonic

»cid.

2. A strong solution of sulphide of barium

is boiled with successive poi'tions of black oxide

of copper, until it ceases to give a black pre-

cipitate with a salt of lead ; the liquid, after

filtration, yields crystals of the hydrate on

cooling.

Prop., Uses, Sfo. Forms a bulky white

powder, containing 10|-^ of water of hydra-

tion, which it retains even after ignition. In

this state it is soluble in 20 parts of cold

water, and in 2 parts of boiling water. The
hot saturated solution, as it cools, deposits

abundantly columnar crsytals (ceys'taliised

HYDEATE OF B.), which contain 51 ^§ of water,

of which they lose, by drying and ignition,

88|^ ( = 4f^ of their weight), being reduced

to the state of the common or amorphous hy-

drate. Of all the bases it has the strongest

affinity for both sulphuric and carbonic acid,

and hence its solution (baey'ta-watee) and
•ihose of its neutral salts (nitrate or chloride)

form our most sensitive tests for these sub-

stances. Sp. gr. 4-3 to 4'7. The crystallised

hydrate is converted into the ordinary hydrate

at a gentle heat, and this last fuses at a low
red heat without losing its water of hydration,

which it only slowly and with difficulty begins

to part with at higher temperatures. In che-

mistry, its uses are, for the most part, similar

to those of Baeium, Oxide of.

Barium, Iodide of. Bajl. Syn. Ba"eii
IODI'dUM, L. ; lODTJEE DE BAEYUM, &C., Fr.

Prep. 1. Dissolve sulphide of barium in

water, and add iodine (gradually in excess

;

after the reaction is complete, filter, and either

evaporate to dryness, or crystallise.

2. Digest freshly precipitated carbonate of

barium, in excess, in a hot solution of protiodide

of iron ; filter and evaporate to dryness ; then
re-dissolve and crystallise.

3. By satm-ating hydriodic acid with oxide

or carbonate of barium.

Prop., Sfc. A white or greyish-white mass,

or acicular crystals (according to the mode of

its preparation) ; very soluble in water and in

alcohol ; and decomposed by exposure to the

air. It has been highly recommended as an

alterative, resolvent, and liquefacient, particu-

larly in scrofula, glandular swellings, chronic

inflammations, and the other affections in which
chloride of barium and iodine are given.

—

Dose, T;\th to |-th gr. gradually and cautiously

increased to 1 gr.), in distilled water, 2 or 3

times a day. Externally, as an ointment (3 or

4 gr., to lard, 1 oz.), as an application to scro-

fulous swellings. (Biett.) It possesses all the

irritant, corrosive, and poisonous properties

of the chloride, but in a much more violent

degree.

Barium, Nitrate of. Ba(N03)2. Syn. Ni-

TEATE OF BAEYTA; BAEY't^ KI'tEAS, L.

Prep. As the acetate or chloride of barium,

substituting pure nitric acid for acetic or hy-

drochloric acid.

Prop., cfc. Transparent, colourless octahe-

drons, which are anhydrous, insoluble in alco-

hol, and require about 8 parts of cold water,

and about 3 parts of boiling water, for

solution.

Uses. In chemistry, to prepare baryta, and
as a test for sulphuric acid and the soluble

sulphates ; and in pyrotechny, to give a green

tinge to flame.

Barium, Oxalate of. BaC204. Syn Ox'Ai-

ATE OF BAEYTA ; BAEY't^E OX'aLAS, L.

Prep. By precipitating a barium salt with

oxalate of ammonium. Vei-y nearly insoluble.

Barium, Oxide of. BaO. Syn. Baeyta,
Bary'tes, Cau'stic baeyta*, Ox'ide of ba"-

EiuM, Peotox'ide of b., Heav'y earth ;

Barytb, Oxide de baeixjm, teeee PESANTEf,

&c., Fr. ; Baryt, Baeyteede, Schweeerdb,
&c., Ger. One of the earths discovered by

Scheele in 17V4.

Sources. Sulphate and carbonate of barium

are abundant minerals, forming the ' vein-

stone' of many lead mines. It is from the
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latter that baryta and the barium salts are

almost exclusively obtained.

Prep. 1. A mixture of carbonate of barium
and charcoal (both in fine powder and moist-

ened) is strongly ignited, for some time, in a

porcelain, Hessian, or black-lead crucible, and
then allowed to cool out of contact with the

air, from which it must also be subsequently

carefully preserved.

2. (Pure.) Crystallised nitrate of barium
is calcined in a capacious covered porcelain or

Hessian crucible, at a bright red heat, until

red (nitrous) vapours are no longer disengaged,

even on raising the temperature ; and the re-

siduum, as soon as the temperature has fallen

sufficiently, but whilst still warm, is at once
transferred to a bottle, as before.

3. M. Rosenthiel's process is founded upon
the decomposition of sulphide of barium dis-

solved in boiling water by oxide of zinc.

Caustic baryta and sulphate o£ zinc are

formed.
Prop. A greyish-white, spongy, earthy-

looking mass, fusible only before the oxyby-
drogen blowpipe; highly caustic, corrosive,

and alkaline, and slaking, like quick-lime, on
the addition of water, but with the evolution

of more heat.

Barium, Peroxide of. Ba02. Syn. Deftox'-
IDE OF BABIUM ; Ba"eII BINOX'YDTTM, &C. L. ;

BiNOXiDE DE BAEYTTM, &c., Fr. Prep. Pure
baryta is heated to full redness in a porcelain

tube, and a stream of pure dry oxygen passed

over it as long as the gas is absorbed.

Baryta, 4 parts, is heated as above in a

platinum crucible, and chlorate of potassium,

1 part, gradually added to it ; the chloride of

potassium formed along with the binoxide

being afterwards washed away with cold

water.

Prop., 8^0. Grey or greyish-white; with

water it forms a hydrate, which is slightly so-

luble in water, and undecomposed by it in the

cold. It is interesting chiefly in its relations

with peroxide of hydrogen and the oxygenised

acids of M. Thenard.
Barium, Phosphate of. Ba(P04)2. Prep.

In a similar manner to the oxalate, which it

resembles in being an almost insoluble white

powder.

Barium, Sulphate of. BaS04. Syn. Sul-

phate OE BARYTA, HEAT'Y SPAE, B0L0"GNIAN
S., Cawk (mi) ; Baey't^ sul'phas (Ph. E. &
D.), Spa'thium pondeeo'sum:, &c., L. ; Sul-
fate DE BAEYTE, SPATH PESANT, &C., Fr.

;

Schweeelsauees baeyt, Schweespath, &C.,

Ger. This salt is found native, often in beau-

tiful tabular crystals, but more frequently in

white or reddish-white masses. It is also

occasionally prepared artificially, as a pigment
and chemical, by decomposing a solution of

chloride of barium with dilute sulphuric acid,

or with a solution of sulphate of sodium ; the

resulting precipitate being collected, well

washed, and dried.

Prop., Sfc. When pure, or free from iron.

its powder is white. It is insoluble in water,

and nearly insoluble in all other menstrua

;

before the blowpipe it decrepitates, fuses with
great difficulty (by which it is distinguished

from the sulphates of strontium and calcium),

and ultimately melts into a hard, white ena-

mel. Mixed with charcoal, and heated to red-

ness in a covered crucible, it is reduced to

sulphide of barium. It is readily decomposed
by fusion with alkaline carbonates ; also very
slightly so by their cold solutions ; but ulti-

mately completely, though slowly, by their

boiling solutions. Sp. gr. 4<"3 to 4!'75.

Uses. Chiefly as a pigment (per'maneitt
white), and to adulterate white-lead; for

which purposes the native sulphate is com-
monly well washed, first in very dilute sul-

phuric acid, and afterwards in pure water, to

remove any iron which may contaminate it,

and impair its whiteness. It is also used to

form sulphide of barium; and, in pyrotechny,

instead of the more expensive nitrate.

Barium, Sulphide of. BaS. Syn. Sul'-

PHIDE OF BAEIUM, Sui'PHUEET OF BAEYTA

;

Ba"eII SULPHUEE'tUM, &C., L. ; SULFUBE DE
BARYUM, &c., Fr. Prep. Sulphate of barium,

well dried and in fine powder, 3 parts ; pow-
dered chai'coal or powdered coal, 1 part; the

mixture is pressed tightly into an earthen

crucible, and the cover being fitted on, it is

exposed for li to 2 hours, to a bright red

heat ; after it has cooled, the black mass thus

obtained is powdered, and boiled in water, and
the resulting solution allowed to crystallise.

Some authorities recommend forming the

mixed powders into a stiff paste with oil, or

oil of turpentine, before calcination ; but this

is not at all necessary.

Prop., Uses, Sfc. Crystals, thin and nearly

colourless plates, containing combined water;

very soluble in hot water, less so in cold water

;

and rapidly decomposed by exposure to the

air. It is principally used to form the ba-

EIUM SALTS, and in organic analysis. Care

should be taken in its preparation to expose

the solution to the air as little as possible.

Sulphides of a higher grade may be formed

by boiling this compound with sulphur ; but

they possess little practical interest.

Barium, Sulphite of. BaSOg. Syn. Sul'-

phite OF BARYTA, Prep. By testing a so-

luble barium salt with sodium sulphite, and

washing the precipitate. Insoluble.

Barium, Tartrate of. BaC4H406. Syn. Tab'-

TEATE OF BAEYTA. Prep. Like that of oxa-

late of barium. White powder. Slightly

soluble.

BAEK. [Eng., Dan.] Syn. Coe'tex, L.;

EcoECE, Fr. ; Baumeindb, Rinde, Ger. The

rind or exterior covering of vegetables, corre-

sponding to the skin of animals. It consists

of the—cu'tlcle or epiderm'is—cellular sub-

stance, containing colouring matter, &c., and

—li'ber, the inner or true bark. The last_ is

formed of woody fibre in great quantity, in-

termixed with cellular tissue. At the com*
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mencement of the annual growth of a tree,

the bark sep:irates spontaneously from the

wood, in order to make room for the new
matter forming beneath. It thus increases

by yearly layers, and gradually perishes on the

outside, owing to distension, from the growth
of the interior portion. Its physiological uses

are numerous and important. It is the de-

pository of many of the secretions of plants,

and it acts as a living filter, separating secre-

tions from each other, and allowing a part of

them to pass off horizontally through the

medullary processes on their way to the centre

of the tree. But its principal offices appear to

be to act as a protection to the tender wood,

and as a channel for the sap in its descent

from the leaves. " True bark only exists in

exogens and gymnosperms; in endogens its

place is supplied by cortical integuments, which
cannot be separated from the adjacent wood,

without violence." (Lindley.)

According to Liebig, the chai-acteristic in-

gredients found in bark are excrementitious

—

" substances evidently expelled by the living

organism." True wood yields only '25^ to

2§ of ash ; whilst the bark of some trees give

6, 10, to 15 times more ; and these, like the
organic constituents, differ materially in their

composition and characters.

The uses of different species of bark in me-
dicine and the arts are well known. Cinchona-
BARK is invaluable in fevers ; oak-bakk fur-

nishes the tanner with one of the most im-

portant materials of his trade ; and the tena-

cious fibres of other varieties are manufactured
into cordage and textile fabrics.

Barks should be collected at that season in

which they can be most easily separated from
the wood, which, with a few exceptions, is late

in the spring ; because at this time the active

principles deposited in their cells arc most
abundant. Oak-baek, collected in spring,

contains four times as much astringent matter

as that collected in winter.

Bark. (In medicine.) See Cinchona.
Bark. (In fanning.) See Oak.
Bark, Jes'uit's. Cinchona-bark.

Bark, Salt of (Essential). See Extracts
and Saits.

BAR'LEY. Si/n. Hor'beum, L. ; OrGe, Fr. ;

Geeste, Ger., Anglo-S. A well-known grain,

the produce of several species of the genus
hordeum.

Var., Cult., &)'C. Those principally cultivated

in England are

—

two'-rowed, long'-eared,
or comm'on barley {hor'deum dis'ticJion,

Linn.) ; spring'-barley, squarb'-b., or bere
Qi. vulga"re,'L\\\\i.); and six'-rowed barley,
winter b., Scotch BERE or BIGG {h. hexas'-

tichon, Linn,). Put'ney, sprat, or batt'le-
DORE B. {h. zeocriton, Linn.), is another species

less frequently met with. Of each of the
above there are several varieties. In Spain
and Sicily, two crops of barley are obtained in

a year J but, in countries so far north as

Britain, it produces only one, and is a delicate

species of grain. In England it is generally

adopted as a succession crop on light lauds,

following turnips or green crops. (Loudon.)

The 'yield' per acre varies from 28 to 64
bushels, and is usually from 28 to 40 bushels.

The average weight per bushel is 50 to 51 lbs.;

but the best Norfolk and Essex samples weigh
53 to 54 lbs. per bushel.

Comp. The leading constituents of barley are

nearly similar to those of wheat, but it is

scarcely so rich in nitrogenised matter. Ac-

cording to Einhof, the ripe seeds or GRAINS
are composed of

—

Meal 7005
Husk 18-75

Moisture .... 11.20

100-

According to Johnston, average fine barlby-
MEAL contains

—

Starch 68'

Albumen, gluten, &c 14"

Fatty matter 2-

Ash or saline matter .... 2'

Water 14-

100-

According to Payen, dried barley possesses

the following composition

—

Nitrogenous matter . . . 12'96

Starch 63-43

Dextrin 10-00

Fatty matter 2-76

Cellulose 4-75

Mineral matter 3-10

10000

According to Dr Ure, the sp. gr. of English
BARLEY is 1-25 to 1-33 (average, 1-235), and
the weight of the husk is about l-6th ; that

of bigg, 1-227 to 1-265, and weight of husk,

2-9ths.

The analyses of the following varieties of

barley, gave as the composition of the ashes of

the grains :

—

Chevalier From Chevalier

Barley. Moldavia Barley.

Potash 21-14 20-77 37-55 7-70

Soda .
4-56 1-06 0-36

Lime

.

1-65 1-48 1-21 10-36

Magnesia . 7-26 7-45 10-17 1-26

Sesquioxide

of iron . 2-13 0-51 1-02 1-46

Sulphuric

acid 1-91 0-79 0-27 2-99

Silica 30-68 32-73 24-56 70-77

Phosphoric
acid 28-53 31-69 38-64 1-99

Chloride of

Sodium . 1-10 ... 1-47 1-10
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In the 'Journal of the Agricultural Society'

for 1873 is a report by Messrs Lavves and Gil-

bert of twenty years' experiments with barley.

The soil of a Held at Kothampstead, in which
the barley had been grown for twenty years,

consisted of heavy loam, with a subsoil of clay

resting on chalk, and was previous to the
barley being planted almost exhausted by
cropping. The produce was found to be
greatest during the absence of drought and
sudden alterations of temperature, the rather
cool but uniform season of 1854 giving the
heaviest crops. The yield from farm-yard

manure and nitrate of soda was found in dry

seasons to be rather larger than that from
ammonia salts. Barley manured with phos-

phates was found to ripen one to two weeks

earlier than when the phosphate was omitted.

The average produce per acre of a few of

the principal plots is given below. The " am-
monium salts" are stated to be a mixture of

equal parts of sulphate and chloride; the
" alkali salts" consist of the sulphates of po-

tassium, sodium, and magnesium ; the " cine-

rials" consist of alkali salts, plus superphos-

phate :

Weight per Produce of

Manures per Acre. Dressed Straw and Total Corn to Busliel second lOyrs.

Coru. Chaff. Produce. 100 Straw. of Dressed over or under
Corn. first 10 yrs.

bushels. cwts. lbs. lbs. per cwt.

Unmanured .... 20 llf 2454 86-6 523 -23-6

Mixed cinerials 27i 14f 3162 96-4 534 -20-2

Ammonium salts, 200 lbs. 32i 181 3919 89-2 52-1 - 9-7

Ammonium salts, 200 lbs., and
alkali salts 35 20i 4317 86-3 52-8 - 5-3

Ammonium salts, 200 lbs., and
superphosphate

.

47 271 5760 86-8 53-5 + 2-7

Ammonium salts, 200 lbs., and
cinerials .... 46i 28i 5817 83-2 540 - -3

Rape cake (mean 1300 lbs.) . 45i 26f 5571 87-3 53-8

Farmyard manure, 14 tons . 48i 28i 5933 88-5 54-3 + 148

The authors direct attention to the results

obtained by using the cinerial manure alone,

as illustrating the unsoundness of the old
" mineral theory," according to which plants

were supposed to possess a sufficient source of

nitrogen in the atmosphere. They found a

greater crop yielded by barley than wheat,

when no manures were employed, as well as

when cinerials were employed, a fact which
they attribute to barley being better able

than wheat to supply itself with nitrogen,

notwithstanding the deeper roots of the latter.

They state that with both wheat and barley

the produce is slowly falling off under these

circumstances. With ammonium salts alone,

and with nitrate of sodium alone, there is

much less falling off than when no nitrogenous

manure is used. The falling off was least with
the nitrate. The nitrate gives a rather larger

crop for the same amount of nitrogen supplied,

and they found this to hold when both nitrate

and ammonia are applied with cinerials. The
addition of superphosphate to ammonium salts

or sodium nitrate greatly increases the pro-

duce ; the further addition of potassium,

sodium, and magnesium salts they found
almost without effect.

The inference was that the barley had ob-

tained an ample supply of potash from the

natural soil, but an insufficient supply of

phosphoric acid.

When ammonium salts are used alone, and
the quantity of ammonia does not exceed 50

lbs. per acie, 368 lbs. of ammonia will yield

an average increase of 1 bushel of corn and 63

lbs. of straw—total, 115 lbs.; the extremes in

20 years were 2-25— 18'05 lbs. When ammo-
nium salts are applied with superphosphate,

2-21 lbs. of ammonia will produce the same

result; the extremes were 1'47—5'36 lbs.

Silicate of sodium had been applied for

eight years and a half to half the barley plots

receiving ammonia; no increase has resulted

where ammonia and superphosphate are em-

ployed; but on the other three plots an in-

crease had taken place, which, in the case of

the plot receivuag only ammonia and alkali

salts, is very considerable.

The authors think this irregular reaction

seems to show that the silicate has not pro-

duced its effect by furnishing silica to the

crop, but by some reaction upon the plant-

food of the soil. The rape cake supplied much
more nitrogen than the ammonium salts, and

also some phosphates and potash. Rape cake

alone gives a. better return than either ammo-
nium salts or sodium nitrate applied alone;

but when the three manures are mixed with

superphosphate, the results for equal amounts

of nitrogen show the rape cake to be decidedly

inferior. From the above experiments it is

inferred that a supply of carbonaceous matter

does not increase the crop of barley.

A farm-yard manure containing about 0'64

per cent, of nitrogen supplied far more plant

food than any of the other manures. On an
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average of twenty years it was found that

about 8 lbs. of ammonia in the form of dung
would produce a bushel of barley, with its

equivalent of straw.

In all cases which were comparable it was
found that barley appropriates more of the

nitrogenous manure than wheat, save with
farmyard manure. A large amount of nitrogen

applied by manure is not taken up by the

crop. Experiments in the barley field proved
that large residues from ammonium salts and
sodium nitrate show a small but distinct effect

upon succeeding crops, the influence extending

over many years. From an examination of

the drainage waters from lands dressed with

the nitrates of ammonium and sodium, the

authors conclude that ammonium salts, as well

as sodium nitrate, will be more economically

applied in the spring than in the winter.

Manures containing organic nitrogen are

clearly not so liable to loss from drainage.

Experiments were made on the growth of

barley after turnips, and also in an ordinary

four-course rotation. After growing turnips

ten years consecutively with purely cinerial

manures, and carting off the produce, the

yield of barley was much smaller than in the

experimental field, where barley was grown
after barley. The turnips, though very small

crops, had exhausted the soil of nitrogen to a
greater extent than corn crops would have
done. On one plot where rape cake had been
applied to the turnips, the produce of barley

was 8i bushels more than when none had been
used. In the rotation experiments barley was
grown after turnips (carted off), and was fol-

lowed by beans and wheat. In one series all

the crops were unmanured ; in another the
turnips received superphosphate; in a third

the turnips received an abundant cinerial and
nitrogenous manure.
The mean produce of the six crops of barley

obtained in twenty-four years of rotation was
as follows

:

Character of Rotation.

Unmanured continuously

Superphosphate for tur-

nips only .

Mixed manure for tur-

nips only .

Mean produce of unma-
nured barley in barley

field during the same
season

Dressed
Corn.

busliels.

381

291

441

2H

phosphate only, the available nitrogen of the
soil in this case being exhausted by the
turnips.

In the last series the residue of the abundant
manure applied to the turnip crop suffices to
produce a good crop of barley.

QuaL, Uses, Sfc. Its employment and value
as food, and in the manufacture of malt, are
well known. It forms good wholesome bread
well adapted for persons who live luxuriously;
but which, for the abstemious and the delicate,

is inferior to that made of wheat, as it is rather
less nutritious, and less easy of digestion, and
commonly proves laxative to those unaccus-
tomed to its use. Barley-flour and barley-meal
are alsomoreperishable than wheat-flour; being
very apt to acquire a hot nauseous taste, which
even the heat of the oven does not remove.
In a medical point of view, barley is regarded
as the mUdest and least irritating of the
cereals. It has always been in high estima-
tion as a demulcent and emollient. The de-
coction (bae'ley-watee), made with pearl
barley, is a common and useful drink in in-

flammatory diseases, particularly in those of
the chest and urinary organs. Among the
Ancients, decoctions of barley (/cpaSi}) were the
principal aliments and medicines employed in
acute diseases. '

Barley was extensively cultivated by the
Romans and many other nations of antiquity,

as well as by the ancient inhabitants of Gaul.
The Greeks are said to have trained their
athletes on it.

The best tests of the genuineness of barley
are its colour, freedom from dust, grit, and
insects. The microscope will lead to the de-
tection of any cheaper grains if mixed with it.

It is rarely adulterated, although it is said to

be extensively used for the purpose of sophis-

ticating wheat, annatto, and roll liquorice.

The unmanured turnips were so very small
in quantity, that the barley in the first series

was practically grown after a fallow ; this

barley, however, was a much larger crop than
that grown after turnips manured with super-

Barley Starch.

Barley, Cau'stic. Sabadilla.

Barley, Pat'ent. Syn. Faei'na hoe'dei, L.

Pearl barley reduced to fine powder by grind-

ing in a mill.

Barley, Pearl, Syn. Peael'ed baeley* ;

Hoe'dettm decoeticatum (B.P.), L.; Oege
PEELE, Fr. ; Peelengeaupen, Ger. The seeds

of hordeum distichon deprived of the husks.
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That of commerce is usually made by steaming
spriug-barley, to soften the skin, then di'ying

it, and grinding- it in a mill with the stones

set wide apart, so as to round and polish the

grains, and to separate the whole of the nusk
except that left in the furrow of the seed.

SCOTOR PBAEL-BAELEY and FeENCH BAELEY
resemble the last, but are smaller, being gene-

rally made from winter-barley or bigg. Paeo
DE Oezo is another variety made from sprat-

barley. See Baeley (above).

Barley, Scotch. Si/n. Hulled baeleyJ,
POT-B.J ; Hob'dBTJM MUNDA'tUM, L. ; OeGE
MONDE, Fr. ; Geestengeaupen, Geaupen,
Ger. The grains deprived of the husk by a

mill, as noticed above, but less completely, and
without rounding them.

BAR'lEY SUGAR. See CoNrECTiONBEY,
and SuGAE.

2. 3. 4,

BARM. See Yeast.
BAROM'ETER (haros, weight ; metron, mea-

sure). Si/n. Wbathee-glassJ; Baeom'e-
TEUM, L. ; Baeometee, Fr. ; Baeometeb,
Wetteeglas, Ger. An instrument for mea-
suring the weight or pressure of the atmo-
sphere. It was invented by Torricelli, of
Florence, a.d. 1643.

The bai'ometer is made of several forms, but
the principle of its construction, with the ex-
ception of the aneroid barometer, is the same
in each, and essentially consists of a column of
fluid (usually mercury) supported in vacuo, in
a glass tube, by the pressure of the atmo-
sphere on its surface. The annexed figures ex-
hibit the principal varieties at present known

;

several of which have been proposed with the
view of improving the original instrument,
either by increasing its range, or its porba-

mi
1. Torricelli's cistern barometer.
3. „ syphon „
3. Huygen's barometer.
4. „ modified.

5. Wheel barometer.
6. Bernoulli's syphon barometer.
7. Aminton's conical „
8. Gay Lussac's „
9. „ „ modified by M. Bunten.

bility. None, however, equal in simplicity,

cheapness, and usefulness, the old forms pro-

posed by Torricelli, and represented by the figs.

1 & 2. To avoid confusion, the graduated scales

and cases of the instruments are not shown.
The construction of a barometer requires the

utmost skill and care of a practised artist, and
will therefore be seldom undertaken by the

amateur or experimentalist— a fact which
renders it unnecessai-y for us to enter into the

details here. In the choice of his instrument
the pm'chaser must greatly depend on the

known experience and integrity of the manu-
facturer ; as nothing but lengthened use, and
frequent comparisons with other instruments,

can possibly prove its excellence. An ordinary
barometer, however carefully made, is found
to suffer gradual deterioration, from the exter-

nal air insinuating itself between the mercury
and the glass tube, by which the perfection of

the vacuum is destroyed. Various plans have
been proposed to remedy this inconvenience

and source of error. Prof. Daniell forms the

bottom part of the tube, to the extent of about

Jrd of an inch, of solid platinum, welded to

a, Tube containing a column of mercury.
b, Mercurial cistern.

c, A column of mercury supporting another of
water, d,

e, e, Weights, one of which floats on the surface
of the mercury, and by means of the cord/
moves the index g.

h. Graduated dial.

k, Capillary hole drilled laterally to admit air.

the glass. This plan has proved completely
satisfactory. Dr Ure proposes the use of
platinum-foil for the same purpose. Before
purchasing an instrument it is as well to ascer-

tain that this has been done. In those called
' STANDAED BAEOMETBEs' the scale is movable
and adjustable by a delicate screw, so as to

enable the observer to bring the lower point
or zero (0) of the scale coincident with the
surface of the mercury in the cistern. Exact
contact is readily effected by making the
point, and its image as seen by reflection

from the surface of the mercury, to coincide.

In this case the cistern is made of glass. Pro-
vided the ivory scale be connected with the

zero- point with a strip of brass, correction as

to temperature is very nearly eflfected by this

simple adjustment. The wheel-baeometeb
is chiefly serviceable as a domestic or land
weather-glass.

Of the many forms of mercurial baro-

meter, that perhaps known as Fortin's is the
best. In this instrument the cistern and the
lower portion of the tubes is shown in the an-
nexed figure.
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"The cistern is made of boxwood, with a

movable leather bottom b b, and a glass cylin-

der, b, is inserted into it above, all except the

glass being encased in brass. In the bottom

of the brass box a screw, c, works on the upper
end of which the leather rests, so that by
elevating or depressing this screw, the bottom
of the cistern, and with it the cistern level of

the mercury, can also be raised or depressed

at pleasure. A small ivory pin, p, ending
in a point is fixed to the upper frame of

the cistern, and when an observation is made,
the surface of the mercury is made to coin-

cide with the point of the pin

as the standard level from which
the barometric column is to be
measured. The tube of the baro-

meter, the upper part of which
is shown in the lower figure, is

enclosed in one of brass, which
has two directly opposite slits in

it for showing the height of the
•^ column, and on the sides of these

the graduation is marked. A
•" brass collar, d, d, slides upon the

tube with a vernier, v v, marked
on it for reading the height with
the greatest exactness and in

which two oblong holes are cut,

a little wider than the slits in the

brass tube. When a reading is

taken the collar is so placed
that the last streak of light is

cut ofE by the two upper edges
of the holes or until they form
a tangent to the convex mer-

curial curve. By this means the observer is

sure that hia eye is on a level with the top

of the column and that the reading is taken
exactly for this point. Fortin's barometer
is generally arranged so as to be portable,

in which case the screw, c, is sent in until

the mercury fills the whole cistern, by which
the air is kept from entering the tube during
transport, the leather yielding sufficiently at

the same time to allow for expansion for in-

crease of temperature. It packs in a case

which serves as a tripod when the instrument
is mounted for use. On this tripod it is sus-

pended about the middle, swinging upon two
axles at right angles to each other, so that the
cistern may act the part of a plummet, in

keeping the tube vertical—the position essen-

tial to all measurements."

'

Sow to Manage a Barometer.—It is of

the first importance to have the instrument
hung perfectly perpendicular. This is best

efl^ected by means of a plummet line. It

should be placed in a good light, but pro-

tected from direct sunlight and also from
rain. If air should accidentally find its way
into a common cistern barometer, it may be
got rid of by first fixing the ivory piston,

so as to prevent the escape of the mercury,
then by means of the screw raising the
mercurial column nearly to the top of the tube,

then by slowly inverting the instrument and
tapping the cistern gently, the air may then
perhaps ascend to the cistern and thus escape.

In transporting a barometer from place to

place it is best to carry it by hand ; and if

packed it is almost needless to say that the

float must be firmly fixed and the mercurial

column raised by means of the screw, so as to

prevent any escape of the metal.

Reading the Barometer.—The mercury in the

cistern must first be brought by means of the

screw to the ' zei'O,' and then the vernier must
be screwed up so that its horizontal edge forms
a tangent to the mercurial curve. The vernier

is an instrument for reading ofE the graduated
scale of the barometer correctly to y^th or

^-g„th of an inch.

Buchan gives the following description of

the vernier and of the method of using it:

" It consists (see figures a and b) of a piece

similar to the scale of the barometer along

which it slides. It will be observed from figure

a that ten divisions of the vernier are exactly

equal to eleven divisions of the scale, that is,

to eleven tenths of an inch. Hence each divi-

sion of the vernier is equal to a tenth of an
inch, together with a tenth of a tenth, or a

hundredth, or to ten hundredths, and one hun-

dredth, that is, to eleven hundredths of an inch.

Similarly two divisions of the vernier ar«

equal to twenty-two hundredths of an inch,

which expressed as a decimal fraction is 0*22

inch, three divisions of the vernier is 0'33

inch, &c. Suppose the vernier set as previously

described—that is, having the zero line of the

vernier a tangent to the convex curve of the

1 Chambers's ' Encyelopsedia.'
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mercury in the column. If the vernier and
scale occupy the relative positions as in figure

a, then the height of the barometer is 30'00

inches, but if they stand as in figure b, we
set about reading it in this way : (1) The
zero of the vernier being between 29 and 30,

the reading is more than 29 inches, but less

than 30 inches, and we obtain the first figure

29 inches. (2) Counting the tenths of an inch

from 29 upwards we find that the vernier indi-

cates more than seven tenths and less than
eight tenths, giving the second figure seven

tenths or 0"7 inch. (3) Casting the eye down
the scale to see the point at which a division

of the scale and a division of the vernier lie

in one and the same straight line, we observe

this to take place at line 9 of the vernier ; this

gives this last figure nine hundredths or 0*09

inch, and placing all these figures in one line

we find that the height of the barometer is

29'79 inches. This sort of vernier gives read-

ings true to the hundredth of an inch. If the

inch be divided into half tenths or twentieths,

30

£9

— —
n -in

2 —
4 — -

6 _-
— '

— 6 -

29
10

— '

and twenty-five divisions of the vernier equal

twenty-four divisions of the scale, it follows

that the difierence of these divisions is two
thousandths of an inch."

A still more divided vernier is always used
with the best barometers, and though a little

troublesome to read at first, yet if the method
of reading the simpler one just described be

understood, the difficulty will be easily over-

come.

Uses, See, The barometer is employed for

ascertaining the amount of atmospherical re-

fraction in astronomical calculations, for

measuring altitudes, and in prognosticating
the weather. For the last purpose, on land,

it sometimes proves a false prophet; but at

sea, its monitions are highly trustworthy. As
a mere weather-glass, the indications, as read
off from the scale of the instrument, are gene-
rally sufficiently accurate ; but in all observa-

tions connected with meteorology, altitudes,

astronomy, &c., certain corrections must be
made; the height of the mercury being in-

fluenced both by the size of the tube and by
the temperature of the air by which it is sur-

rounded, as well as by variations in the

weight or pressure of the atmosphere. (See

below.)

Barometrical Corrections

:

—
1. As to OAPILLAEITT :—This applies to all

cistern-barometers formed of tubes of very

small diameters, owing to the mercury as-

suming a convex surface in the tube. As the

tube increases in diameter, so the depression

of the mercury lessens. Hence, the " interior

diameter" of a barometer "should, in every

case, exceed one-fourth of an inch," (Brande.)

Syphon barometers that have each of their

legs of equal size, require no correction, as the

depression is equal at both ends,

TabIiB of Barometrical Corrections for
CAPiLLAEITT,/!roMi the ' Encycl. Brit.'

Diam. of Tube.

•10 inch.

•15 „
•20 „
•25 „
•30 „
•35 „
•40 „
•45 „
•50 „
•60 „
•70 „
•80 „

Depression.

•1403 inch. +
•0863

•0581

0407
•0292

•0211

•0153

0112
•0083

•0044

•0023

•0012

2. As to TEMPEEATtTEE :—These depend on
the expansion of the mercury, and of the

scale on which the divisions are marked. The
rule for reducing an observed height to the

corresponding height at the freezing-point, or
32° Pahr., the usual standard temperature, is

—

Subtract l^lOOOOth part of the observed height

of the barometer for every degree of Fahr.

above 32° at the time of the observation. Or

—

(obs, t.—32) X obs, h. x •OOOl = corr. req.

Measurement of Heights by the Barometer.

—When a barometer is at the foot of a moun-
tain, the pressure it sustains is greater than

that to which it is subjected at the top, by the

weight of the column of air intervening be-

tween the top and the bottom.

The height can be obtained from the following

table by calculating the number of feet which
must have been ascended to cause the observed

fall ; and then making a correction for tempe-

rature by multiplying the number obtained

from the table, which may be called A, by the

following formula : t is the temperature of the

lower and t' of the upper station :

—

1 X
^ + !!' - 64

^900
X A.
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To lower the barometer

BAROMETER

om 31 in to 30 = 857 feet must be ascended

» 30 , 29 = 886 jj }J

„ 29 , 28 = 918 i> J>

„ 28 , 27 = 951 9> J>

„ 27 , 26 = 986 3J

„ 26 , 25 = 1025 jj sy

„ 25 , 24 = 1068 ^^ i9

» 24 , 23 = 1113
^j 99

„ 23 , 22 = 1161 yy M
„ 22 , 21 = 1216 y>

>, 21 , 20 = 1276 99 99

» 20 , 19 -= 1341 S9 99

„ 19 , 18 = 1413 99

A very complex formula is given by mathe-

maticians for finding very nearly the true

height of a mountain from barometrical and
thermometrical observations made at its base

and summit. The following rule by Mr
Ellis will be found to give very nearly the

same results :—Multiply the difference of the

barometric readings by 52,400, and divide by
the sum of the barometric readings. If the

result be 1000, 2000, 3000, 4000, or 5000, add

0, 0"2, 6, 14, respectively. Subtract 2srd times

the difference of the temperature of the mer-
cury. Multiply the remainder by a number
obtained by adding 836 to the sum of the

temperatures of the air and dividing by 900.

A correction must also be given for latitude,

which can be done by the annexed table.

Latitude. Factor. Latitude. Factor.

80 0-99751 35 1-00090

75 0-99770 30 1-00265

70 0-99797 25 1-00170

65 0-99830 20 1-00203

60 0-99868 15 1-00230

55 0-99910 10 1-00249

50 0-99954 5 1-00261

45 1-00000 1-00265

40 1-00046

Fortin's and Gay-Lussac's barometers are

employed for measuring heights. The aneroid

can be used for altitudes reaching to 5000 feet.

A delicate instrument will register for as small

an ascent as 4 feet.

The Barometer as a Weather-glass.—Gene-
rally speaking when the mercurial column in

the barometer falls, ' rain ' is indicated, and
' fair weather ' when it rises. When it conti-

nues steady, a continuance of the weather at

the time is regarded as the forecast ; when low,

the weather is generally broken or bad;
and when high, it is fair and settled, A
storm is usually preceded by a sudden fall in

the mercurial column, the violence of the

storm being in proportion to the suddenness
of the fall. An unsteady barometer indicates an
unsettled condition of weather, whilst a gradual
change in it indicates the approach ofsome per-

manent condition of it. The state and direction

of the wind has ;ilao to be taken into consi-

deration when studying the changes of the

barometer, and forms an important element in

the calculations of the meteorologist, each
different wind indicating variations of weather.

The connection between changes of weather
and the pressure of the atmosphere does not

seem to have been satisfactorily established.

One of the reasons assigned for the mer-
curial column in the barometer being lower in

wet than in fine weather is that so long as

aqueous matter remains in the air in the form
of elastic vapour, its tension assists in support-

ing the barometric column, but that when
this aqueous vapour is precipitated in the form
of rain, this tension is lost or removed, and the

column therefore falls.

The correspondence between wet and fine

weather and an elevation and depression of

the barometer seems, however, equally, if not
more, dependent on the nature of the winds
than on the preceding cause. " In western
Europe, the south and south-western winds,

which are the rain-bringing winds, are

warm winds. Now, a column of warm air

to be of the same weight as one of cold air

must necessarily be higher, but this cannot well

be the case in the atmosphere, for no sooner

does the warm column rise by its lightness

above the surroundinglevel of the upper surface

of the aerial ocean, than it flows over and be-

comes nearly of the same height as the cold

air around it. The interchange taking place

less interruptedly, and consequently less slowly,

in the higher strata than in those near the

ground, it is some time before the equilibrium,

thus disturbed, is restored ; and meanwhile
the barometer keeps low under the pressure

of a rarer atmospheric column. On the other

hand, the northerly and easterly winds, being

comparatively cold and dry, are accompanied
by fair weather and a high barometer. It is

thus to the warmth, and not to the moisture

of these winds, that the pressure is to be
ascribed." ^

Barometer, An'eroid. An instrument in-

vented, or at least perfected, by M, Vidi, of

Paris, in which the pressure of the atmosphere

is measured without the employment of a fluid,

as in the ordinary barometer.'' Externally, it

1 Cliambers's ' Encyclopiiedia.'
2 Au instrument founded on the same principle, and of

nearly similar construction was described by M. Cont6, in

1798, in the 'Bull, des Sci. Nat.,' t. i, No. xiii, p. 106.
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somewhat resembles iu appearance a carriage

clock or a ship's chronometer; internally, it

L-r-O"

consists of a small air-tight cylindrical box,

formed of thin corrugated copper-plates, and
partially exhausted of air, the sides of which
yield to the pressure of the atmosphere; the

effect being r<^gul;ited by a spring, multipliwi
by a system of levers, and ultimately recorded

by the index on a graduated dial. Compensa-
tion for changes of temperature are self-

effected, with almost perfect accuracy, by the

elastic force of the spring being so adjusted to

that of the air iu the cylinder, that the loss of

force in the one and the increased expansive
forco of the other shall, independently of

changes of atmospheric pressure, preserve the
lever in equilibrio.

The indications of the aneroid barometer
closely correspond to those of the mercurial
barometer at ordinary ranges; the differences

never exceeding '01 of an inch. It is so ex-

tremely sensitive that an ascent or descent of

only a few feet is distinctly indicated by it

;

whilst its portability adapts it for service in

situations for which an ordinary barometer is

unfitted. On the other hand, it is liable to
move by jerks, and the elasticity of the spring,

and consequently the zero-point of the scale,

has been found to be sometimes affected by
time and a rough journey. On this account it

is necessary to compare it occasionally with
some standard mercurial barometer, to deter-

mine its amount or rate of variation, if any.

Barometer, Phi'al. This amusing philoso-

phic toy is made by cutting off the rim and
part of the neck of a

common glass-phial with
a file. The phial is then
nearly filled with water,

either pure or tinged blue

or red ; and the finger

being placed on its mouth,
it is inverted, and sus-

pended in a vertical po-

sition by means of a piece

of twine or wire,when the
finger is withdrawn. (See
engr.) In dry weather the

under surface of the water
remains level with the
neck of the bottle, or even
concave; in damp wea-
ther, on the contrary, a
drop appears at the mouth

and continues enlarging until it falls, and is

then followed by another in the same way.
Barometer, Fitzroy. This, which is a

very cheap instrument, is made on the syphon
principle, but the cistern is formed by the
lower limit, which is blown into a bulb.

Barometer, Port'able. The most accurate are

those of Gay-Lussac and Bunten, and after

them the aneroid. They should be set on uni-

versal joints, and well balanced. The common
instrument made with a box and leather cis-

tern seldom continues long correct.

Barometer, Wheel. The common form of

the instrument having a dial-face and hands.
[For further information in connection with

the above subject the reader is referred to

the 'articles' Aneeoid, Atmospheee, Gas,
Heights, Steam, Stoem-giass, Vapotte,

BAR'OSCOPiat (-skope). [Eng., Fr.] Syn.

Baeosco'pium, L. a barometer; sometimes
applied to the wheel-barometer of Hooke.
BAE'RAS. The concrete resinous exuda-

tion from the bark of fir-trees. That from
pi'nus marit'ima is called G-AilPOT.

BARSE. [Provincial.] The common perch.

BAR'WOOD. A red dye-wood imported from
Angola and other parts of Africa. It closely

resembles cam-wood and sanders-wood in its

colouring matter being of a resinous nature,

and scarcely soluble in water. In dyeing this

difiiculty is obviated by taking advantage of

the strong affinity existing between it and the

proto-salts of tin and iron. Thus, by strongly

impregnating the goods with protochloride

of tin, either with or without the addition of

sumach, according to the shade of red desired,

and then putting them into a boiling bath
containing the rasped wood, the colour is ra-

pidly given out and taken up, until the whole
of the tin in the fibres of the cloth is satu-

rated, and the goods become of a rich bright
hue. In like manner the dark red of ban-
dana handkerchiefs is commonly given by a
mordant of acetate of iron followed by a boil-

ing bath of this dye-stufl". See Dyeing,
MOEDANTS, &c.

BASALT' (ba-solf). [Eng., Ger.] Syn.
Basal'tes (-sal'-tez), L. ; Basalte ; Fr. In
geology, &c., a species of trap-rock, essentially

composed of the minerals felspar and augite.

It is of a fine compact texture, of a dark-

green, grey, or black colour, and usually

occurs in regular columns, of which the Giants'

Causeway and the Island of Staffa furnish

magnificent examples. It is fusible ; and when
rapidly cooled forms a dark brittle glass; but
when slowly cooled retains its original beauty

and hardness almost unimpaired. Messrs
Chance, Brothers, of Birmingham, have availed

themselves of this property to apply it to

decorative and ornamental purposes. Their

process is to melt the material i in a rever-

1 Rowley-rag is used by the Messrs C. ; as beside
ordinary basalt, greenstone, whinstone, and other similar

minerals, possess the same property.
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beratory furnace, and, when sufficiently fluid,

to pour it into red-hot moulds of sand encased

in iron boxes. The corresponding adj. is

basalt'ic (-solf- ; basal'Tictrs, -sal'-, L.

;

BASALTIQTTE, Fr.).

BASE. [Eng., Fr.] Syn. Ba'sis (pi., ba'ses),

L., Gr. ; Grtjnd, Getindt'lache, Ger. In
chemistry it was formerly, and is now occa-

sionally, applied to metallic oxides which pos-

sess the property of forming salts with acids.

The alkaloids are also designated organic

bases. In pharmacy, the characteristic or

principal ingredient in any medicine or com-
pound preparation ; or that on which its quali-

ties or efficacy depends.

BAS'IL (-baz'-). Syn. Sweet bas'iI;, Cit'eon
B. ; BasIl'icttm, L. ; BASILIC, Fr. ; Basii-

IKTTM, Ger. The oc'ymum (os'-) hasil'icum

(Linn.), an annual aromatic herbaceous plant,

of the nat. ord. Labiatse (DC). It is a native

of India, but is largely cultivated in every

part of Europe as a pot-herb. Leaves strong-

scented j popularly reputed emmenagogue;
much used to flavour salads, soups, &c., espe-

cially in French cookery. Mock-turtle soup

derives its peculiar flavour from this herb ; as

also did the original Fetter-lane sausages,

once so highly esteemed by cockney gour-

mands. In India it is commonly employed as

an anodyne in childbirth.

Bas'il (baz'-). Syn. Bas'an; Basanb, Fr.

A sheep-skin, tanned; particularly one dressed

on the grain side, for book-binding.

BASIL'ICON. See Cerates and Ointments.

BAS'KET (bas'-). Syn. Coph'inus (kof-),

L. J Paniee, Coebeille, &c., Fr. ; Koeb, Ger.

Baskets are generally stained or coioueed
with the simple liquid dyes used for straw or

wood; and that, for variegated work, the

twigs, after being carefully peeled, washed,

and wiped dry or slightly air-dried, are stained

before being woven. See OsiEES, &c.

BASSJ. [Provin.] The linden-tree; also a

hassock or mat made of its inner bark. See

Bast.

Bassia butyracea. A tree growing in the

sub-tropical Himalayas. The seeds yield by
expression a concrete oil, known by the name
of Fulioa Butter, which does not become
rancid by keeping. It is held in high esteem
in India as an external application in rheu-

matic and other painful maladies.

BAS'SORIN (-rin). Syn. Bassoei'na^ L.
A substance first noticed, by Vauquelin, in

Bas'sora-gum. See Gum, Insoluble, Teaga-
canthine, &c.

BAST (bast). Syn. BaSS (which see). The
inner bark of the linden tree or tiel tree ; also

matting, &c., made of it.

BAS'TARDS (-tardz). Syn. Bas'taed Sug'ar
(shoog'-). Pieces, &c. In sugar-refining, im-
pure or damaged sugar resulting from the
heat and chemicals used in the process of

manufacture, an<' 'vhich will not pay for
purifying.

BA"SYL (base'-H). In chemistry, any simple

or compound body, acting as a basic radical.

BATATA [^Convolvulus hatatas, or Sweet
Potato]. This is a native of the East Indies,

but is now cultivated in all tropical and sub-

tropical countries for the sake of its tubers,

which are highly esteemed as an article of

food. They are eaten either roasted or boiled,

and are sweet, wholesome, and nutritious,

although somewhat laxative.

In some parts of America the Batata, next
to maize, forms the principal diet of the poorer
classes. The plant was introduced into England
by Sir Francis Drake and Sir John Hawkins

;

but they do not bear the cold of our winters,

and if grown here are raised in hot-houses,

where they may be obtained without difficulty

varying from 1 lb. to 2 lbs. in weight. They
thrive better in the south of Europe. The
tubers contain about 32 per cent, of solid

matter, 16 of which is starch, 10 sugar, 1*5

albumen, I'l gum, 0'3 fat, 2*9 mineral matter.

The leaves are used as a boiled vegetable.

BATH (bahth). Syn. Bal'neum, L. ; Bain,
Fr. ; Bad, Ger., Sax. A place for bathing;
a vessel or receptacle, natural or artificial, con-

taining or adapted to contain water, and used
to bathe in. In architecture and hygiene, a

building fitted up for and appropriated to

bathing.

Constr., Sfc. Here one of the flrst subjects

which must engage our attention is the selec-

tion of the material of which the bath is to be
formed. For fixed baths polished white
marble has always been in favour, owing to its

cleanliness and beauty. For this purpose,

slabs of sufficient thickness and free from
flaws or cracks should be chosen ; and they
should be securely and properly bedded in good
water-tight cement, in a weU-seasoned wooden
case. The objections to marble, independent
of its costliness, are, that it is apt to get yellow

or discoloured, and to lose its polish, by fre-

quent and careless use ; and that the restora-

tion of its surface to its original purity, is a

matter of considerable expense and difficulty.

It is also only fitted to contain water with, at

the most, soap, weak alkalies or alkaline car-

bonates, aromatics, or neutral organic prin-

ciples; and cannot be employed with water
medicated, however slightly, with acids, sul-

phurets, iodine, chlorine, salines (others than

those just named), or calorific substances. As
a cheaper material thick slabs of Welsh slate

are often substituted for marble ; but even

this substance is attacked by chemicals, though
much more slowlj'. A. lining of large Dutch
tiles is sometimes used : but here the joints

are very apt to leak. For baths adapted to all

the requirements of health and disease, and
which are at the same time durable and com-

paratively inexpensive, we must, therefore

seek further. Porcelain, glass, and hard

glazed stone-ware have been proposed, and are

even sometimes used for baths ; but they pos-

sess the disadvantages of being fragile, and
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Tcry liable to crack when filled with hot water
in cold weather. Wedgewood-ware is very
beautiful and durable ; but is expensive, and
baths formed of it can only be obtained on
special order. Stourbridge-ware, as produced
of late years, is the only product of the potter's

art that appears entirely to meet the case

;

but even this yields in durability to enamelled
iron as a material for baths adapted to all

liquids and temperatures, and to rough or

careless usage. (See engr, 1.) The better

1.

qualities of poet'abie baths (see engr. 2) are
generally made of copper. Stout tinned or

galvanised iron, and even stout block-tin

thickly covered with waterproof paint or

japan, are also employed; but though less ex-

pensive than copper, they have the disadvan-
tage of being much less durable. All these

substances are, however, readily acted on by
chemicals. A durable and cheap portable bath,

adapted to all purposes, must, therefore, like

a fixed one, be made of one or other of the
materials already noticed. For med'icated
BATHS large wooden troughs are frequently

employed, particularly for acidulated, iodu-

retted, and sulphuretted baths.

The arrangements for supplying cold and
hot water must necessarily greatly depend on
circumstances, and the quantity required. For
a single fixed bath, or even for two or three of
them, the common circulating water-heater or

boiler, placed in some apartment on a rather
lower level than the bath, is, perhaps, the
most convenient ; but where this is not attain-

able the water may be run, by means of a pipe,

from a boiler situated on a somewhat higher
level. In either case a supply of cold water
must also be at hand, and conveyed in a like

manner, to enable the bath to be reduced to
any required temperature. On the large scale,

as in our public baths, where numerous baths
are in constant use during the day, the hot
water is best supplied from a large cistern

somewhere above the level of the bath-rooms,
and which is heated by a coil of pipe supplied
with high-pressure steam from a boiler situ-

ated on a lower level, as the ground floor or

VOL. I.

basement. The hot and the cold water, con-
veyed by separate pipes of about 1^ inch dia-
meter, unite in a two-way cock close to the
bath, so as to enter it together, by which only
one aperture in the end of the bath is required
for the purpose. The bath is emptied, and
excess of water removed, by a grated aperture
in the bottom, also stopped by a cock which,
like the former, has handles or keys so placed
as to be accessible to the attendant outside
the bath-room, as well as to the bather, whilst
the danger of overflowing is obviated by a two-
inch waste-pipe, opening into the bath at about
two inches from the top.

For heating portable baths, so many plans
are in use, and have been suggested, and even
patented, that the reader cannot possibly be
at a loss for one to suit his particular case. A
small grate for burning charcoal is the one
most commonly adopted ; but where attainable,
a ring or cross of small inflamed gas-jets, is

more cleanly and manageable..
When the bsith consists of a wooden tub, or

any other deep vessel, a simple and inexpen-
sive apparatus brought out in America, under
the title of the • Ital'ian bath'-wabmee'

a, Bath-tub.
h. The larger arm of the warming-tube by which the

charcoal is introduced, and by which the fumes fly off.

c, The smaller arm to admit air to support the com-
bustion.

d, The fire grate, to support the burning charcoal.

(see engr. 3), and made of thin sheet-iron, will

occasionally be found useful.^

This situation and the minor details con-
nected with the comfort and convenience of
the bath, must greatly depend on the charac-

ter of the building, and the sum to be devoted
to the purpose. When possible, the bath-room
should always be on the same floor as the bed-
rooms, of easy access to them, and so situated

and arranged, that a plentiful and constant
supply of pure water can be ensured, anel the

waste water removed without trouble or incon-

venience. The basement story should always
be avoided ; for, as observed by Dr Ure, there

is a coldness and dampness belonging to it, in

1 A small east-iron ' liorse' with three legs (not shown
in the engr.) to support the 'warmer' about 2 inches
above the bottom of the bath-tub, and to keep it steady
and upright, is usually sold witli it.

17
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almost all weathers, which is neither agreeable

nor salubrious.

The ranges o£ the temperature of water
appropriate to the respective baths, according

to the common nomenclatui-e, are shown in

the following Table :

—

Name.

Cold bx.r 1 .

Temperate bath
Tepid bath
Warm bath
Hot bath .

Temperature. Pahr.

33° to 75°

75
82
90
98

„ 82
» 90
» 98
„ 112

Concluding RemarJcs. The importance, and
indeed the absolute necessity of frequent per-

sonal ablution, has been already insisted on
and explained. But however important and
beneficial the use of water in this way may be,

the effects arising from the immersion of the
body in that liquid, as in the practice of bath-
ing, are far more extensive and complete.
What the one does usefully but not completely,
the other accomplishes readily, satisfactorily,

and perfectly. There is no absolute succeda-
neum for the entire bath. Its physiological

effects are peculiar to itself, and of the utmost
importance in pathology and hygiene. The
practice of wearing flannel, the daily use of

clean linen, the mere washing of the more ex-

posed parts of the body, are but poor attempts
at cleanliness, without the occasional, if not
frequent, entire submersion of the body in

water. Nor should the action of judicious

bathing in the promotion of personal comfort
and personal beauty be forgotten. Intellectual

and moral vigour are also gradually, but materi-
ally, influenced and promoted by the beneficial

action of bathing on the system ; for mind
and conscience being linked to matter in the
' house we live in/ become perturbed, or le-

thargic, in almost exact accordance with the
fluctuations of our physical health. The
neglect of bathing in this country is, to us,

an absolute enigma. We are always talking

about health, and continually professing to be
seeking it; but the practical applications of

the principles which we advocate, and the
doctrines which we teach, are, unfortunately,
the exceptions and not the rule.

Our recommendation of bathing applies

chiefly to the warm bath and the tepid bath,
which are alike adapted to the delicate and
the robust, and to every condition of climate
and season. Cold bathing, in this climate, is

only suited to the most healthy and vigorous,

and can only be safely practised during the
warmer months of the year, and in a mass of
water sufficient to permit of the heat of the
body being maintained by swimming or other
active exercise. The plunge and shower baths
are partial exceptions to these remarks;
whilst sea-bathing, for the reasons given else-

where, comes under another category. This

last, "on account of its stimulative and pene-

trating power, may be placed at the head of
those means which regard the care of the skin

;

and it certainly supplies one of the first

wants of the present generation, by opening
the pores, and thereby re-invigorating the
whole nervous system." " Besides its great
power in cases of disease, it may be employed
by those who are perfectly well, as the means
most agreeable to nature for strengthening
the body and preserving the health." Another
important advantage which sea-bathing has
over bathing in fresh water is, that persons
seldom take cold from indulging in it.

For old people, or those of middle age, the
cold bath is not to be recommended, or if

taken, considerable caution is required in

using it. By such persons, also, bathing in

very hot weather, or in the sea, should likewise

be prudently practised. For these, the warm
or tepid sponge-bath will be found the much
safer method.

It sometimes happens that, both with the

old and young, the cold bath gives rise to

headache, palpitation, shortness of breath, loss

of appetite, or great languor. Whenever any
of these effects are produced, the bath should

be at once given up.

The best time for taking a cold bath or for

swimming is in the morning, not too early,

but when the sun is well up. Immersion is

best practised after a light meal, but not
immediately following one. After breakfast,

from 10 a.m. to noon, are the preferable hours.

Should the bather be unable to swim, when
going into the sea or into a river, he should

keep briskly moving all the time his body is

immersed in the water. If in a room bodily

friction must be substituted for exercise. A
desirable glow may often be produced by
rubbing the body with either a rough towel,

a flesh-brush, or a pair of horsehair gloves.

The above remarks are meant to apply only

to persons in average health.

Weakly and delicate persons, even without
any disease about them, would always do well

to consult their medical adviser before taking

to cold bathing.

We may add, that for bathing to produce its

best effects the water should be soft and pure,

and good soap sparingly, but regularly, em-
ployed whenever the skin requires it. See
Ablution and Wash-houses.
The medical and hygienic properties of baths

are noticed below, under their respective

names :

—

Bath. In chemistry. Sec, a vessel or appa-

ratus containing some medium in which the

vessel holding the substance to be heated is im-

mersed, instead of being exposed to the direct

action of the fire; by which means a limited

and uniform temperature may be ensured.

The highest temperature that can be given

to any substance contained in a vessel placed

in another of boiling water, is about 205° or

206° Fahr. ; but by adding ^th part of common
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salt to tlie bath, a heat of fully 212° may be

obtained. Baths of fusible metal, saturated

solutions of salt, sand, and (on the large

scale) steam, are also used for the same pur-

pose. A bath of oil may be safely heated to

about 500° Fabr, without suffering decomposi-

tion, and will be found an exceedingly appro-

priate and convenient source of heat in many
processes. The simplest and most convenient

form of water bath is that afforded by raising

water to the boiling point in a copper basin

placed over a gas lamp, and supporting the

vessel to be heated over the basin, by means
of a circular hoop of copper resting on the top

of the basin. By this means the lower surface

of the dish or vessel to be heated is brought in

contact with the steam. Copper basins, fitted

with a series of concentric copper rings, so as

to render the basin capable of supporting
dishes of different sizes, are made for this

purpose.

For drying many substances an air bath is

required. The accompanying cut represents a

convenient form of air bath. It consists of a
cylindrical copper vessel (A), the cover of which
is moveable, and has two apertures, the middle
one (E) serving for the escape of vapour, and
the lateral one (C) for the insertion of a ther-

mometer. The vessel holding the substance
to be heated rests on a ring within the box,
supported on a tripod.

A larger air bath, by means of which several

small vessels can be heated at once, is seen

below.

Air-baths are sometimes surrounded with a
jacket, and may be converted into water or oil

baths, according as the jacket is filled with
either of the fluids. For a Table of Boiling-

points, see Ebullition'.

An air-bath of constant temperature be-

tween 100° and 200° C. has been contrived by
Sprengel. It consists of an ordinary hot-water
oven made of sheet-lead autogenously soldered,

and filled with dilute sulphuric acid boiling at

the required temperature.

In order that the temperature may remain
constant, the water which distils from the
dilute sulphuric acid is condensed and allowed

to flow buck again into the bath by means of

a worm of lead cooled by the atmosphere, or a

long vertical metal or glass tube.

Bath. In medicine, the medium in which
the body, or a part of it, is bathed or im-

mersed, for some object beyond that of mere
personal cleanliness or enjoyment; the compo-

sition, use, or temperature of the medium
being generally indicated by some epithet, as

in the instances below. When only the last is

pointed out, pure water is, of course, intended

to be used.

Baths are divided by medical writers into

classes, and even minor subdivisions, in a

manner which is more ingenious than useful.

They are said to be simple when water or its

vapour forms the bath ; and compound when
the water or vapour is medicated by the

addition of other substances (com'pound
BATHS ; bal'nea compos'ita, L.). The latter

class is also subdivided into theeapeu'tic
baths (MED'ICATED BATHS; BAL'nEA MEDI-
ca'ta, b. theeapetj'tica, L.) ; and NtrTBiT'ivE

BATHS (B. NUTEIEN'tIA, B. NTTTEI"tIA*, B.

nuteito"eia*, L.). Thus, besides the ordi-

nary water and vapour baths, the medical uses

of which are hereafter noticed, we have wine'-

BATHS, milk'-baths, soup'-baths, &e. (used

to convey nourishment, or to sustain the body,

as in occlusion of the oesophagus, certain dis-

eases of the stomach, &c.) ; chlo"eine baths,

sul'phueous b., MEECTr"EiAL B., &c, (used in

skin diseases, syphilis, &c.); aeomat'ic and

chaltb'eate baths (employed as tonics ; and

acid baths (sometimes used to remove the

eflfects of mercury).

On the Continent a variety of substances

are employed to medicate baths, which are

seldom or never so used in this country.

The quantity of any medicinal substance

used to medicate a bath, for an adult, may be,

in general, for each gallon of water employed,

about the same as that which is used to form
a half-pint lotion of medium or rather weak
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strength. Thus ; taking the quantity of bi-

chloride of mercury to form the lotion at 5

gr., and that of sulphurated potash at \ dr.,

the quantity required for a bath of 30 to 40
galls, will be about 2^ dr. of the first, and
about If oz. of the second of these substances.

Much, however, depends on the nature of the

case, the length of the immersion, the periods

of recurrence, and the intended number of

repetitions. In the case of very active re-

medies it will be safest and best to begin with
less than (say \ to 4) the quantity thus in-

dicated.

Medicated baths are, in nearly all cases,

taken warm or fully tepid.

*^* In the following baths the quantity of the

ingredients ordered, when not otherwise indi-

cated, is that proper for an ordinary full-sized

bath for an adult; viz., from 40 to 60 galls.

Those which do not contain volatile substances

may be used more than once ; and many of

them several times by adding a small quantity
of fresh ingredients to keep up their strength.

Bath, Acid (as'-). Syn. Bal'neum ac'idum
(as'-), L. See Htdeochloeic, Niteic, Niteo-
HYDEOCHLOEIC, and SULPHUEIC AciD Baths
(heloio). Enamelled, hard-glazed, or wooden
vessels must be used with all of them.

Bath, Air. Syn. Bal'neum pnettmat'icum,
L. :

—

a. (Cold.) Simple exposure of the body,
in a state of nudity, for a short time to the

atmosphere. Tonic, anodyne, and sedative ; in

febrile excitement, nervous irritability, and
restlessness accompanied by a quick or full

pulse, &c. Safe and often very effective. It

will frequently induce sleep when all other

means fail.

b. (Hot :

—

Assa, a. STJDa'tio, L.) An apart-

ment to which dry heated air is admitted.
Sometimes the arrangement is such that the
air is not inhaled. Stimulant ; sudorific ; more
so than even the vapour bath ; produces copious
perspiration, being, indeed, the most powerful
and certain diaphoretic known. It has been
advantageously employed in cholera (for which
its advocates state that it is almost a specific),

congestive fevers, chronic rheumatism, contrac-
tions, stifi" joints, paralysis, scaly skin-diseases,

dropsical swellings, and most of the cases in

which the vapour bath is usually employed.
The temperatures are—as a sudorific, 85° to
105° Fahr.; as a stimulant, 100° to 130°.

When not inhaled it may be often raised,

with advantage, 15° to 25° higher. See Bath,
TUEKISH.

e. (Compressed.) Recommended, by M.
Tarberie, in aphonia, &c. It has recently
been employed in asthma, phthisis, and some
other like diseases, with extraordinary success,
at Ben Rhydding.

d. (Rarefied.) Applied locally. Revulsive

;

resembles cupping-, dey (which see).

Bath, Al'kaline. Syn. Al'ealised bath;
Bal'neum alkali'num, B. alkaliza'tum, L.
Carbonate of potash (salt of tartar), -J lb.

In itch, prurigo and chronic skin diseases ac-

companied with dryness and Irritation, acute

gout, lithic gravel, scurvy, diai'rhcea, &c.
Scotch soda, 1 lb.. Is sometimes substituted for

the ' potash '; but is less effective, and is theo-

retically objectionable.

Bath, Al'um. Syn. Bal'neum alu'minis,
L. Alum (in powder, or previously dissolved

in hot water), f Ih. to IJ lb., or even 2 lbs. In
troublesome excoriations, extensive burns, ob-

stinate vesicular eruptions, diarrhoea, &c. ; also

in obstinate piles and prolapsus ani. See
Bath, Asteingent.

. Bath, Ammoni'acal. See Hydeochloeate
OF Ammonia Bath (below).

Bath, Animal. Syn. Bal'neum anima'le,
L. The skin or any part of an animal just

killed, wrapped round the body or a limb.

Once much esteemed; now, happily, disused

in this country.

Bath, Antimo"nial. Syn. Bal'neum anti-
monia'lb, L. Tartar-emetic, 1 to 2 oz. (Sou-
beiran.) In lumbago and certain skin dis-

eases ; also as a counter-irritant.

Bath, Aiitipso"ric. Syn. Bal'neum anti-
pso"eicum, L. See Bath, Sulphueetted
(also others).

Bath, Aromat'ic. Syn. Bal'neum aeomat'i-
CUM, L. Balm, chamomile, lavender, mint,
rosemary, sage, thyme, with any other like

aromatic herbs (at will), of each a handful,

mixed together and steeped in a (covered) pail

of boiling or very hot water, for an hour, and
then strained, with pressure. Into the bath.

Sometimes 2 or 3 oz. of sal-ammonia, a ^ lb. of

alum, or 1 lb. of common salt, is also added.
Occasionally used in cutaneous affections,

chronic rheumatism, diarrhoja, dyspepsia, stiff-

joints, &c. ; also in debility arising from loss

of blood, spermatorrhoea, suppressions, hys-
teria, hypochondriasis, &c.

The AEOMATio VAPOUE BATH Is made by
causing the vapour to pass through the herbs.

Baths, Aromatic Malt (J. Hoff, Berlin).

WIttstein says these consist of coarsely crushed
barley malt at six times its selling value.

Bath, Astrin'gent. Syn. Bal'neum astein'-
gens, L. Prep. (Most.) Alum (2 to) 4 lbs.

;

dissolve in boiling water ; and add, whey, 6 or

8 pailfuls, or q.s. In extensive burns, piles,

prolapsus ani, &c. See Bath, Alum, Bath,
Oakbaek, &c.

Bath, Balsamic. Syn. Bal'neum balsam'i-
NUM, L. Bordeaux turpentine and tar, of each
2 lbs. (or of tar alone, 3 to 4 lbs.) ; hot water,

6 or V galls. ; stir continuously until nearly

cold, then add the clear portion to water q. s.

to form a bath. In mumps, pruriginous dis-

eases of the skin, eczema, impetigo, &c.

Bath, Bareges (Factitious). Syn. Bal'neum
Baeetginen'se (Factitium), L. Prep. 1. Crys-

tallised sulphide of sodium, 3} oz. ; chloride

of sodium, 1-^ oz. ; gelatine (dissolved), 4 oz.

2. (Trousseau & Reveil.) Di-y sulpliide of

potassium, 4 oz. ; water, 16 oz. ; dissolve, and
add the solution to the bath ; then further add,

of sulphuric or hydrochloric acid,
-J

oz., pre-
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viously diluted with water, 8 oz. In itch,

moist skin diseases, chronic diarrhosa, chronic

rlieumatism, lead colic, &c. Sec Balls,
Waters, &c.

Bath, Benzole. Syn. Bal'neum benzo'i-
CUM, L. 1. Benzoin (in powder), i ih.; water
(at 90°) q. s. In irritations, hysteria, hypo-
chondriasis, &c. It is also reputed to he feebly
aphrodisiac. 2. A common warm bath, with a

little powdered benzoin laid on a heated plate

near the biither, so that the fumes may be in-

baled. Slightly soothing or anodyne ; in

chronic laryngitis, relaxed uvula, &c.
Bath, Bichlo"ride of Mer'cury. See Bath,

Meecurial.
Bath, Bran. Syn. Bal'neum: fur'fxjkis, L.

Bran, 5 to 7 Ihs. ; boiling waters, 2 or 3 galls. ;

digested together for an hour, or boiled for 15
minutes

J the strained liquid being added to

the bath. Emollient; in dry and scaly skin

disease, and to allay itching and surfacial irri-

tation ; also to promote suppuration, &c.

Bath, Bromine. The saline waters of Kreuz-
nach contain bromides. The salts derived from
the evaporation of these waters are imported
into this country, and are employed in baths.

Or the following substitute may be used :

—

Artificial sea-salt, 11 lbs. ; bromide of potas-

sium, 4 oz. ; mix, and let the above be added
to a bath containing sufiicient water for im-
mersion. The bromine bath is more especially

used for tumours of every kind. It requires

to be continued in for a long time. When
the patient does not possess the conveniences
for taking the bath, flannels dipped in a strong
solution of the salt and wrung out may be
applied wet to the abdomen for some hours
daily.

Bath, Cam'phor. Syn. Bal'neum cam'-
PHOE^, B. camphoratum, L. Camphor, 3
or 4 dr., coarsely powdered, and placed on a
plate heated by boiling water, in the bath-
room. Anodyne, anaphrodisiac, and diapho-
retic; in spasmodic asthma, chronic cough,
relaxation of the uvula, ardor urinae, nervous
irritability, &c.

Bath, Carbon'ic. Syn, Caebon'ic acid
BATH; Bal'neum caebon'icum, B. ac'idum
CAEBONICUM, L.

1. Carbonic acid gas applied, by means of

a suitable apparatus, to prevent its being
respired. Antiseptic, diaphoretic, and excitant

to the vascular system ; in amenorrhoea,
chlorosis, hysteria, scrofula, cancerous and
other ulcers (particularly foul ones), &c.

2. Water, at 50° Fahr., charged with the
gas. Powerfully antiseptic and sedative ; in

foul ulcers, gangrene, &c.

Bath, Chlo"ride of Ammo"nitim. Syn. Bal'-
neum ammo"nii chloei'di, B. ammo"nijE
hydeochlora'tis,L. Sal-ammoniac, 2 to 3 Ihs.^

or even 4 Ihs. In chronic inflammations, glan-

dular enlargements and indurations, chronic
rheumatism and affections of the joints, leu-

corrhoea, chilblains, frost'bites, &c.

Bath, Chlo"ride of Soda. Solution of chlori-

nated soda, li Ih.; water, SO gails.

Bath, Clilo"rine. Syn. Bal'neum chlo-
ein'ii, B. ohlobina'tum, L. Tepid water
to which a little chlorine has been added.
Antiseptic, stimulant, and subsequently seda-

tive and antiphlogistic ; in itch, foul and gan-
grenous ulcers, chronic liver afl'ectious, &c.

Chloride of lime is commonly substituted for

chlorine,

2. (Magendie; Wallace.) Chlorine gas (ob-

tained from salt, 1^ oz. ; oil of vitriol and
water, of each 1 oz. ; and black oxide of man-
ganese, g oz. to 1 oz.) diluted with air, at a
temperature of 104° to 150° Fahr., and applied,

by means of a suitable apparatus, for 10
minutes to ^ an hour; every possible precau-

tion being taken to prevent it being inhaled.

In chronic liver affections, gradually and cau-

tiously increasing the ingredients to three

times the above quantity, and decreasing the

dilution with air until the gas is used nearly

pure.'

Bath, Cold. Syn. Balneum feig'idum
(-frij'-), FEiaiDA"RiUM, L. ; Bain PEOID, Fr.

Watei", fresh, saline, or mineral, at a tem-
perature varying from 33° to about 75° ; but
usually understood to apply to water between
50° and 70° Fahr. When below 50° it is con-

sidered very cold. At a temperature ranging
from 60° to about 75° it is commonly used by
the healthy and vigorous as a luxury, and for

cleanliness.
" The immediate effects of the cold bath are

a sensation of cold (speedily followed by one
of warmth), contraction of the cutaneous

vessels, paleness of the skin, diminution of

perspiration, and reduction of the volume of

the body. Shivering, and, as the water rises

to the chest, a kind of convulsive sobbing, are

also experienced. Continued immersion renders

the pulse small, and ultimately imperceptible,

and the respiration difficult and irregular. A
feeling of inactivity succeeds ; the joints be-

come rigid and inflexible; pain in the head,

drowsiness, and cramps, come on; the tem-

perature of the body falls rapidly ; and faint-

ness, followed by death, ensues." " Its primary

effects constitute the shock—its secondary

eff'ects, the eeaction or glow."^ Hence it is

that immersion of the body in water below

about 65° Fahr. cannot be tolerated for any

length of time without such a loss of animal

heat as frequently to induce highly sedative

and depressing effects, from which the consti-

tution does not readily recover. Water at a

temperature of below about 50° Fahr. can only

be safely used as a plunge-bath. The sedative

effects of sea and mineral waters is much

1 A daiigerouB remedy in careless or unskilful hands;
and even with the experienced not always free from
danger. The writer of this article ouce nearly lost his

life from a single inspiration of the gas whicli accidentally

escaped its proper limits. Terrific spasms of the glottis

and a convulsive cough immediately came on, and lasted,

with more or less severity, for nearly 14 hours,
* Pereira, ' Mat. Med. and Therap,,' 4th ed., i, 29,
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than that of pure water, or of spring or river

water.

The cold bath, medically considered, is tonic,

stimulant, and restorative, when judiciously

taken, and when not too long continued or too

often repeated. When beneficial, the patient

feels a pleasant glow on the surface of the body

immediately following it. If a sensation of

coldness or shivering ensues, it acts injuriously,

and should not be repeated. The duration of

the immersion may vary from 2 to 15 minutes,

the precise time depending upon the tempera-

ture of the water and the feelings of the

bather ; the longer period being only proper

in fine weather, and when accompanied by
swimming or violent exercise.

As a remedial agent, the cold bath is princi-

pally recommended to increase the tone and
vigour of the system ; and is contra-indicated

when there is a tendency to apoplexy, or to

chronic affections, functional or organic, of

the heart, lungs, or kidneys. It should never

be taken when the person feels chilly, languid,

»r depressed ; or if drowsiness and shivering

follow it.

The temperature of the water of the rivers

and the coasts of England ranges, in summer,
from 55° to 70 or 72° Fahr.

Bath, Creosote. Creosote, 2 dr.; glycerin,

2 oz. ; boiling water, one gall. To be added
to 29 galls, of water.

Bath, Douche. See Bath, Showee, Dottche,

&c.

Bath, Dry. Syn. Bal'neum sicctjm, L.

The immersion of the body in any dry material,

as ashes, salt, sand, «&c. Eaeth-bathing, as

administered by the once notorious quack, Dr
Graham, was of this kind. In the sudatorium
or sweating room of the ancients the body
was immersed in heated sand.

Bath, Elec'tric. Syn. Bal'neum elec'-

TEICTJM, L. The patient, placed on an insu-

lated stool, is put in contact, by means of a
metallic wire, with the prime conductor of an
electrical machine in action. The surface of

the body is thus rendered electro-positive, and
the surrounding air, by induction, electro-

negative. It has been recommended in chronic

rheumatism, scirrhous tumours, &c.

Bath, Electro-chemical (of Dr Caplin). This
is founded on the supposition that all diseases

arise from the presence of mineral, or other

extraneous morbific matter, in some organ, or

the whole organism, and which is capable of

removal by electrolysis. The patient is placed

in an appropriately arranged voltaic bath, and
there "saturated with the electric fluid." This
" decomposes everything which is foreign to

the organism, the vital parts being protected
by the law of conservation belonging to every
organic production." These foreign substances
are said to be thus cari'ied out of the system
by the electric current, and to be " fixed and
plated on the copper in the same way, and
according to the same law and principle

(only reversed), as in the process of electa"

plating."!

Bath, Fec'ula. Syn. Bai'neum am'xli, B.
F^c'tiL^, L. Potato-starch or wheat;starcli,

1 to 4 lbs. ; boiling water q. s. to dissolve.

Resembles the bean-bath.
Bath, Ferru'ginous. Syn. Ohalyb'eate

BATH ; Bal'neum eeeeuguk'ettm, B. Chaly-
BEATUM, L. Green sulphate of iron, 1 to 2

lbs. A well-timaed copper, wooden, or japanned

bath may be used. In general debility when
chalybeates are indicated, and the stomach will

not bear iron j also in piles and prolapsus.

The stains on the towels used to wipe the pa-

tient may be removed by at once soaking them
in water acidulated with hydrochloric acid,

2. (loduretted.) See Bath of Iodide of
Ieon.

Bath, Foot. Syn. Pediltj'vium, L. Warm
(or hot). Revulsive, counter-irritant ; in colds,

menstrual and hemorrhoidal suppressions,

rheumatism, stifiriess of the ankles, tender

feet, &c. A little common salt, flour of mus-

tard, or sal-ammoniac, is often added to render

it more stimulant, to prevent 'taking cold,'

&c. See Feet, &c.

Bath, Gelat'inous. Syn. Bal'neum gelati-

No'sTJM, B. gelatin'ii, L. Gelatin or fine

Salisbury glue, 3 or 4 lbs, ; dissolved in boiling

water, 2 galls., or q. s. ; and added to a warm
bath. At the ' Hospital for Cutaneous Dis-

eases ' 8 lbs. of patent size are used for a bath

of 30 to 35 galls. Emollient j formerly, but

erroneously, considered nutritive. Used in

skin diseases; generally combined with sulphur.

See Bath, Baeeges.
Bath, Glyc'erine (glis')- Syn. Bal'neum

glyoeein'ii, B. g. compos'itum, L. Glyce-

rine, 2 lbs. ; gum arable (dissolved), 1 lb. Used
as a soothing emollient, in itching, dryness,

irritation, and hardness of the skin, &c. Where
expense is an object, 3 or 4 lbs. of good honey,

and 1 oz. of salt of tartar, form an excellent

substitute for the glycerine.

Bath, Hem'lock. Syn. Bal'neum co'nii, L.

1. Dried hemlock-leaves (or herb), 4 to 6 hand-
fuls ; water, 1 gall. ; infuse 2 hours, and strain.

The part to be immersed in, or bathed with,

the warm infusion, observing not to apply it

if the skin is unsound ; or it may be added to

the water of a bath in the usual manner. In
gout, cancer, chronic rheumatism, and certain

skin diseases.

2. (Cut. Hosp.) Extract of hemlock, 2 oz. ;

starch, 1 lb.; boiling water, 1 gall.; dissolve.

For a bath of about 30 galls. As the last.

Bath, Hip. Syn. Coxelu'vium, L. Usually

warm; sometimes fully warm, or somewhat
hot. In inflammatory, spasmodic, and chronic

afPections of the abdominal and pelvic viscera

;

in suppressed and painful menstruation, hae-

morrhoids, strangury, prolapsus, ischuria, &c.;

also as a substitute for a full bath, when this

last is contra-indicated by some affection of the

1 ' Hist. Records of the Electro-chem. Biith,' by Mons-
J, r. J. Caplin, M.D. Baillifere, 1860,
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lungs, heart, brain, or great vessels. Like full

baths, it may be often advantageously medi-
cated. See BiDBT.

Bath, Hot. Sfin. Bai'neum cal'idum, Cal-
da"jiium, L. j Bain chaud, Fr. Usual tem-
perature, 98° to 106° Fahr.
The hot bath has a remarkably trauquillising

effect upon the nervous system, producing a

strong tendency to quietude and sleep. It

also acts as a powerful antispasmodic, and by
determining the blood to the surface of the

body tends to relieve visceral inflammation
and congestion. In chronic affections arising

from the action of cold and damp and from
exhausted energy, in stiff joints, rheumatism,
neuralgia, diarrhoea, and numerous other affec-

tions, its effects are often rapid and remarkable.
At high temperatures it strongly stimulates

the arterial system, and arouses nervous energy
and vital action, producing excessive excite-

ment and turgescence, followed by copious

perspiration, which has been often found suc-

cessful in cholera, paralysis, &c. If the im-
mersion be too long continued, or the bath be
injudiciously employed, lassitude, debility, and
somnolency ensue, and the good effect of the

bath is more or less lost. In these cases

violent throbbing and painful distension of the
vessels of the head, with a distressing feeling

of suffocation and anxiety, are premonitory
symptoms of impending apoplexy, an accident

which sometimes, though seldom, follows its

improper use.

Bath, Hydrochlo"rate of Ammonia. See
Bath, Chloride of Ammonium.

Bath, Hydrochlo"ric Acid. 8yn. Miteiat'ic
acid bathj Bal'neum HTDEOCHI;0"eICUM,
B. acidum h., B. mueiat'icttm, &c., L. Com-
mercial hydrochloric acid, 1 to 3 lbs. (in chronic

liver affections) ; or 3 to 6 fl. oz. (in prurigo
and lichen).

Bath, Hydrosul'phuretted. Syn. Bal'neum
hydeosulphuee'tum, L.—1. A tepid sulphu-

retted bath, with the addition of hydrochloric

acid, 2 or 3 fl. dr., immediately before immer-
sion. In rheumatism, chronic skin diseases,

hooping-cough, and certain forms of paralysis :

—2. A tepid bath to which 3 to 6 fl. oz. of

(liquid) hydrosulphate of ammonia is added
immediately before use. Used as the last. It

often acts almost as a specific in hooping-cough
and certain breath ailments.

Bath, I'odine of Tron. Syn. Bal'neum
fee'ei iodi'di, L. Prep. (Pierquin.) Iodide

of iron, -^ oz. to 2 oz. In amenorrhoea, leu-

corrhoea, chlorosis, scrofula, &c. ; gradually in-

creasing the quantity of the iodide until 4 ox.,

or more, is used for n bath
Bath, Todine. Syn. Bal'neum iodin'ii, L. :—1. Iodine, 3 to 5 dr. ; dry siliceous sand, 2

oz. ; triturated together until reduced to fine

powder, and then agitated with the water of a
tepid bath for 10 or 15 minutes . 2. (Cutan.
Hosp.) Iodine, 4 dr.; liquor of potassa, 4
oz. ; water, 2 pints ; dissolve ; for a bath of

30 galls. In skin diseases complicated with
scrofula, glandular enlargements, amenor-
rho3a, &c.

Bath, lo'duretted. Syn. Io'dueated bath,
I'odised b.. Compound iodine-b., &c. ; Bal'-
neum ioduee'tum, B. ioduea'tum*, B. po-
TAs"sii supeeiodi'di, &c., L. Lugol, the
leading authority on this subject, employs this

bath of the different strengtlis, &c., shown in

the following tables :

—

a. Foe Adults :

—

Degree. Iodine.
Iodide of

Potassium.
Water for tlie

bath.

dr. dr. gal.

1 2to2J 4 to 5 50
2 2 „ 3 4 „ 6 60
3 3 „ 3J 6„ 7 75

b. Foe Childeen :

—

Age. Iodine.
Iodide of

Potassium.
Water.

gr- gr. gal.

4 to 7 30 to 36 60 to 72 9
7 „ 11 48 „ 72 96 „ 144 18

11 „ 14 72 „ 96 144 „ 192 31

*** The dry ingredients of the first Table
are to be dissolved in a pint of water, and of

the second, in i pint of water, before adding
them to the bath.

In sci'ofulous affections and the other cases

in which the external use of iodine or the
iodides is indicated. Enamelled ware, stone-

ware, or wooden vessels must be employed.
Bath, Lime. Syn. Bal'neum cum cal'ce,

L. Lime, 3 lbs.; slaked, and added to the

bath. In gout, lithic diathesis, itch, &c. See

Bath, Vapoue.
Bath, Mercu"rial. Syn. Antistphilit'ic

BATH ; Bal'neum meecueia'le, B. hydeae'-
GYEi bichloei'di, B. antisyphilit'icum,
&c., L. ; Bain meecueiel, B. antisyphi-
litique, &c., Fr. Bichloride of mercury, in

fine powder, 1 to 3 dr., hot water, 1 pint

;

agitate together until solution is complete,

before adding them to the bath, the ' water' of

which (contained in an enamelled or wooden
vessel) must be soft (rain) and pure. At the
'Cutan. Hosp.' hydrochloric acid (= -i^rd tho

weight of the chloride) is commonly added

;

and at the * Fr. hospitals,' an equal, or rather
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more than au equal weight, of sal-aminoniac.

These additions facilitate the solution of the

chloride, and retard its decomposition by any

slight impurity in the water forming the bath.

Uses, &^c. In syphilitic affections, either

with or without skin disease ; in chronic rheu-

matism, swelled joints, and chronic skin dis-

eases generally, where the use of mercury is

indicated, and the remedy is rejected by the

stomach J
especially in these affections in wo-

men and children (for the last, proportionately

reduced in strength and quantity). Also used

in it, and to destroy pediculi on the body.

Bath, Met'al. See Bath (in Chemistry),

Fusible Metal, &c.

Bath, Mud. Syn. Bal'neum lu'tettm, B.

lu'ti, L. Mud-bathing (illuta'tion) was
common among the ancients. The slime of

rivers, and the mud on the sea-shore, were
especially prized for this purpose. The Tartars

and Egyptians still employ baths of this de-

scription in hypochondriasis, scrofula, and
scurvy. At Franzenbad, in Germany, an acidu-

lous species of black bog-earth found there, is

beaten up with warm water to a semi-liquid

consistence, and used as a bath. This is said

to render the skin satin-like and soft ; and to

be useful in debility, and in paralytic affections

of a gouty origin. In France, hot dung (DUNa
bath) is occasionally used in rheumatism ; and
in Poland, in syphilis. The husk of grapes

and the refuse of olives, after undergoing a

partial fermentation, have been successfully

employed in France against acute rheumatism.^

Bath, Muriat'ic. See Bath, Hydeochloeic
Acid.

Bath, Mus'tard. Syn. Bal'neum sina'pis,

L. :—1. Flour of mustard, 2 Z65. j warm water, 1

gall.; make a thin soup; in fifteen minutes pour

it into a coarse linen bag or cloth, and press

out the liquid, which is to be stirred up with
the bath. In cholera, diarrhoea simulating

cholera, &c. ; also to cause reaction ; the

patient remaining in the bath until a some-

what painful sense of burning and irritation

is experienced :—2. Flour of mustard, 3 to 8

oz.; as before. Used as a gentle stimulant

to excite the skin, and promote its healthy

action, &c.

Bath, Ni'tro-hydrochlo"ric. Syn. Ac'id

bathJ (as'-), Niteo-muriat'ic b.*, N. a. b.* ;

Bal'neum niteo-htdeochlo"eicum. B.

Ac'iDi (as'-, B. A. niteo-hydeochlo"eici,
B. A. niteo-mueiat'ici*, &c., L. :—1. Water
slightly acidulated with the acid, so that its

sourness to the taste is about that of common
vinegar. According to Ainslie, 1 oz. of acid

is suflacient for 1 gall, of water.** Other for-

mulae in use are

—

2. (Cutan. Hosp.) Nitric acid, 1| lb. ; hydro-

chloric acid, 1 Ih. ; for a bath of 60 to 70 galls.

3. (Soubeiran.) Nitro-hydrochloric acid, 4
to 16 fl. oz. ; according to the case.

4. (Dr. Scott.) Nitric acid, 2 fl. oz. ; hydro-

1 M6rat and De Lena, ' Diet. Univ. de Mat. M6d.'
« ' Mat. Med. Indica/ ii, 340.

chloric acid, 3 fl. oz. j water, 5 fl. oz. ; mix.

1| to 2 fl. oz. to each gall, of water for a

general bath ; 3 fl. oz. to the gall, for a foot,

knee, or sponge bath.

Uses, Sfc. In its weaker forms, in skin-

diseases depending on disordered liver j in

others, chiefly in liver complaints, and to re-

lieve the pain on the passing of gall-stones.

It must be contained in an enamelled or wooden
vessel, and may be used as a hip, knee, or foot-

bath ; a knee-bath being the one generally

adopted in England. Dr Scott, of Bombay,
who first brought this bath into notice, once

plunged the Duke of Wellington up to his

chin in one, in India, and thus cured him of a

severe hepatic affection. In its stronger form
it causes tingling and pricking of the skin,

and a peculiar taste in the mouth, and affects

the gums and salivary glands, often producing

plentiful ptyalism, without which, indeed, its

advocates regard its action as incomplete.

Time of application, 15 to 20 minutes daily,

for a fortnight or three weeks; and after-

wards, every second or third day.

Bath, Oak-Bark. Syn. Bal'neum quee'cus
B. quee'ci, L. Oak-bark, 3 or 4 handfuls for

a child ; 10 to 15 for an adult ; made into a

decoction, and strained with pressure into the

bath. In hsemorrhoids, prolapsus, leucorrhcea,

hernia, diarrhoea, ill-conditioned and bleeding

ulcerations, &c. Drs Elaesser, Eberle, and
Fletcher have successfully employed it in the

intermittents of infancy and childhood, tabes

mesenterica or scrofula, &c. It has also proved

useful in phthisis.

Bath, Oil. Syn. Bal'neum oleo'sum, L.

Olive or other oil (hot), strongly aromatised

with the oils of cassia, cloves, nutmegs, cedron,

and juniper ; and digested for a week on am-
bergris and vanilla, of each (bruised), about

10 gr. to the gallon. Used, in the East, to

anoint the body, as a preservative against

the plague and other contagious diseases;

also as a full bath or hip-bath, the immersion
being for 15 to 30 minutes.

Bath, Pneumat'ic. See Bath, Aie.

Bath, Saline' (Gelatinous). Syn. Bal'neum
sali'no-gblatino'sum, L. ; Bain de Plom-
bieees, Fr. Frep. Common salt and Flan-

ders glue, of each 2 lbs. ; water, 1 gall. ; dis-

solve separately, and add the solutions to the

bath. In scrofula, &c.

Bath, Salt. See Bath, Saline, Bath, Sea,

&c.

Bath, Sand. Syn. Bal'neum aee'n.^, L. ;

Bain de sable, Pr. See Bath (in Chemistry),

Bath, Det, &c.

Bath, Sea. Syn. Bal'neum maei'num, L. ;

Bain maein, Fr. Immersion in the sea or

in recent sea water (temperate, tepid, warm,

or hot). Owing to the sahne matter which it

contains, it possesses stimulant, alterative, and

resolvent properties, superadded to those of

pure water at the corresponding temperature.

When taken, in summer, on our coasts, the

reaction and glow follow more speedily and



BATH 2B5

certainly thau after ;i common water bath ; and

it may be taken with greater safety, and for a

longer period. It often proves very service-

able in diseases accompanied with debility, in

phthisis, scrofula, ghindulur enlargement, &c.

A warm or hot sea-water bath is one of the

most restorative imaginable; often removing

the effects of fatigue and exposure — ex-

haustion, stiff joints, cramps, rheumatism, &e.

—like a charm. Unless under sanction of a

medical man, boys and girls should never be

allowed to bath in the sea after the end of

September. See Bath (above), Waters, &c.

Bath, Sea. (Factitious). Spi. . Bal'nbum
MAEi'ntjm FACTi"TitrM, L. Artificial sea-

water, or rather a substitute for sea-water,

for this purpose, is commonly prepared by
adding about 3§ of common salt to ordinary

water.* The following are, however, more

serviceable imitations :

—

1. As above, with the addition of 1 dr. of

iodide of potassium to every 3 or 4 galls, of

water.

2. (Cutan. Hosp.). Common salt, 8 Z5*.; sul-

phate of magnesia, 2 lbs. ; chloride of calcium,

1 lb. ; water, 50 to 60 galls.

3. Salt, a handful; water, a pailful; flour of

mustard, 1 oz. For a foot-bath.

Bath, Show'er. St/n. Im-
pltj"vium:,Bai'neum pen'-

siLE, &e., L ; Douche, Fr.

Similar in its effects to the

cold bath or plunge-bath ;

but without many of its

advantages. It is less

alarming to nervous per-

sons, and less liable to

produce cramp, than im-

mersion in cold water;

whilst the reaction or glow
follows more speedily and
certainly. It is considered

the best and safest mode of

cold bathing, and is often

highly serviceable in ner-

vous affections. A good plan is to allow the

water to remain in the bedroom all night, by
which any undue degree of coldness is re-

moved. Tepid water may be commenced with

;

and at first, in extreme cases, the patient may
stand in hot or warm water at the time of

taking the bath. The reaction following its

use is greatly promoted by friction of the sur-

face with dry rough towels.

Bath, Soap. St/n. Bai'neum sapo'nis, L.

White soap, 2 to 3 lbs. ; water, 3 quarts ; dis-

solve by heat, and add it to a warm bath. De-
tergent, lubricating, and discutient; in itch

and other skin diseases, &c.

Bath, Spon"ging (spiinje'-). This title ex-

plains itself. In the sponging bath exercise

' Or (say) for small quantities^-

IJ oz. to the quart

;

5 oz. to the gallon.

And for large quantities, as a full bath^=

2 lbs. to every 7 gallons.

and ablution are combined, and its employ-

ment by persons of sedentary habit is highly

advantageous.
Bath, Sulphur. Sj/it. Bal'nettm strL'piiu-

lUS, L. 1. Flowers of sulphur, ^ to 1 lb. ;

water, a pailful ; mix, agitate occasionally for

12 to 24 hours, and then add the whole to an

ordinary bath. Useful in various mild, but
obstinate, skin diseases. Its occasional em-
ployment, even in health, seldom fails to ren-

der the skin soft, smooth, and delicate. Soap
may be used witli it.

2. (Compound; B. s. compos'itdm, L.)—a.

(Cutan. Hosp.) Precipitated sulphur, 2 lbs.;

hyposulphite of soda, i lb. ; water, 1 gall. ; dis-

solve, and add of sulphuric acid, 1 dr. One
pint to evei-y 30 galls, of water. la various

skin diseases (see belotv).

b. See Bath, Sulphuretted.
Bath, Sul'phurous. Sgn. Sul'phurous acid

BATH; Bal'nEUM SULPHURO'SUM, B. SUL'-

PHURisJ, L. From sulphur, ^ oz., sprinkled

on a hot plate placed under or near the pa-

tient ; the proper precautions being taken as

directed under chlorine bath. In itch,

lepra, psoriasis, &c. Cleanly, but seldom used,

chiefly on account of the number of baths re-

quired to prove serviceable. See Bath, Sul-

phuretted.
Bath, Sul'phuretted. Sgn. Bal'neum sul-

phuret'um, B. sulphura'tum, B. sulphu"-
REUM, &c., L. ; Bain sulpure, &c., Fr. 1

Sulphurated potash, 1 oz. ; for every 10 or 12

galls, of water employed. Sometimes sul-

phurated soda, or (in the Ger. hosp.) suphu-

rated lime, is the sulphur-salt employed. ^ dr.

of sulphuric acid is also occasionally added to

the bath ; but this increases its foetor, without

adding much, if anything, to its curative

power ; whilst, without care, the evolved gas

may impede respiration.

2. (Gelatinous ; Gelat"iN0-SUL'phuR0US B. ;

B. s. aELATiNO'suM, L.) Flanders glue, 1^ to

2 lbs. ; dissolved and added to a ' sulphuretted

bath.' Kecommended, by Dupuytren, as a

substitute for the ' Bareges bath.'

Obs. The sulphur or sulphuretted bath,

under any of its forms, is a powerful remedy
in almost every description of skin disease.

Leprosy, the most obstinate of all, has been

completely cured by it; the common itch

requires only one or two applications to eradi-

cate it entirely ; all the scurfy and moist skin

affections, local irritation, pimples, inflamma-

tory patches, &c., speedily yield to its influence;

scrofula, and, indeed, all those affections in

which the warm or vapour bath is serviceable,

also derive powerful assistance from the sul-

phur bath.

Bath, Tem'perate. Sgn. Bal'neum tempe-
ra'tus*, L.

Bath, Tep'id. Sun. Bal'neum tep'idum,

B. egel'idum, Tepida"rium, L. ; Bain
TiEDE, &c., Fr. Approaches the warm bath in

its hygienic and medical properties ; and is, per-

hapSjthe one best adapted for the mere purposes
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of personal cleanliness. In the spacious public

tepid baths of Loudon, swimming may be

safely indulged in even in cold weather.

Bath, Tum'ble, An <^bsolete form of the

shower bath.

Bath, Turk'ish. Syn. Bal'neum tub'cicttm,

L. A hot vapour bath or sweating bath, with

massing or shampooing, ending with a warm
bath or warm ablutions and friction. The
Egyptian, Persian, and Russian baths are

essentially similar. In the Anglo-Tuekish
BATH, recently introduced to this country, hot

dry air wholly takes the place of vapour. See

Bath, Air {ante).

Bath, Turpentine. Syn. Bal'neitm teee-
binthina'tum, L. Prep. (Dr T. Smith.)

Camphine (rectified oil of turpentine), 5 to ^
pint; Scotch soda, 2 lbs. ; oil of rosemary, ^ dr.j

for an adult. It calms the pulse, softens the

skin, and renders the perspiration freer.

Bath, Va'pour. Syn. Devf'-bath*j Bal'-

neum va'poeis, B. Ro"Rist, As'sA suda'tio,

A. vapoea'tio, Vapoea"eium*, L. ; Bain db
vapeues, Fr. The vapour of hot water, either

pure or medicated.

The simplest form of vapour bath is, per-

haps, produced by placing some wet cloths, or

sprinkling a little water on two or three heated
bricks, laid under a chair on which the pa-

tient is seated; both the patient and whole
apparatus being covered with a sheet or

blanket, or, better stiU, a spacious waterproof

cloak, to keep in the heated vapour. A large

lump of quick-lime, set in a pan or an old iron

pot and sprinkled with a little water, or else

wrapped up in a thick coarse towel which has

been previously soaked in water, may be sub-

stituted for the hot bricks ; and often advan-

tageously so. The slaking of the lime and
the consequent evolution of vapour may be

kept up or renewed, when necessary, by sprink-

ling on a little more water. This forms the

"POOR man's vapour bath" of the French.

Dr Serres has suggested, as something appa-

rently original, that a lump of quick-lime,

wrapped in a wet cloth and covered with a

dry one, be placed on each side of the patient;^

I "In bed" (!), says the Dr; but surely one who could
ouly afford such ;v bath would fmd it difficult to obtaiu a
iresh, dry bed ; whilst it would be equally improper for
him to lie iu a wet or damp one.

and the whole being covered up allowed to

remain until copious perspiration is estab-

lished. It must, however, be recollected that

by none of these minor contrivances can the

temperature of the vapour, and its supply, be

regulated, as in a perfect bath, even a portable

one, such as is shown in the engraving.

The following are the temperatures, &c., of

this bath:*

—

'

Tepid vapour bath
Warm „ „
Hot

Temperature of Vapour, Fahr.

Breatlied.

90° to 100°

100 „ 110
110 „ 130

Not breathed.

96° to 106°

106 „ 120
120 „ 160

Uses, Sfc. It is one o£ the most powerful

diaphoretics known, and is almost specific in

nearly all those cases wherein warm or hot

bathing proves advantageous. It is one of

the most certain agents existing in cases of

chronic rheumatism, contracted muscles and
tendons, stiffness of joints, indurations, dysen-

tery, diarrhoea, suppressions, &c. Instances

are numerous in which the lame have thrown
aside their crutches and the bedridden have

again mixed with the world after a few appli-

cations of this bath. It is no uncommon
thing to hear a patient start and shriek with

agony before entering the bath, and to receive

his congratulations and thanks on his coming
out. They often exclaim—" It is wonderful.

I could not have believed it !
"^

Bath, Warm. Syn. Bal'necm cal'idum, B.

calid'ulum, B. Therma'ie, Theem'a, &c. L.,

Bain theemai, B. chaud, &c., Fr. A bath

at a temperature equal, or nearly equal, to that

of the human body.

The sensations attendant upon immersion in

a warm bath are most delicious. Its first effect

is to increase the circulation of the blood, and
to determine it to the skin. After a few mi-

nutes an agreeable and universal increase of

heat is experienced; the face and head are

generally soon bedewed with perspiration; a

pleasing and prevailing calm, both mental and
physical, follows; and after remaining in it

some 12 or 15 minutes the effect is of the

most refreshing and happy character.

The idea that the warm bath is relaxing is

erroneous. It is only so where persons remain

in it too long, or take it too frequently. Nor
are those who indulge in it more liable to take

cold than others. On the contrary, they are

less liable, unless they wilfully expose them-
selves, insufiiciently clad (particularly about

the neck and chest), to di'aughts of cold air.^

2 The temperatures of baths given here, and previously

are those now generally adopted in the profession. See
Dr Forbes's ' Cvcl. of Prac. Med.,' vol. i, 205 ; Pereira's
• Mat. Med.,' i, 17 ; &c.

3 Culverwell ' On Baths and Bathing.'
* We have been for many years accustomed to take

baths at 98° to 100° Fahr., "in" all weathers and seasons,

even during our severest winter, and on leaving the bath
have often been en^jaged, for liours, moving about in the
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As a remedial agent, the warm bath is adapted

to general torpor of the system, liver uud

bowel complaints, hypochondriasis, hysterical

affections, morbid suppressions, dryness ol' the

skin, nearly all cutaneous and nervous dis-

eases, chronic rheumatism, &c. As a tonic or

stimulant after excessive fatigue, great mental

excitement, or physical exertion, it is un-

equalled, and furnishes one of the most whole-

some, and at the same time luxurious sources

of refreshment we are acquainted with. " To
those who are past the meridian of life, who
have dry skins and begin to be emaciated, the

warm bath for half an hour, twice a week, I

believe to be eminently serviceable in retard-

ing the advances of age." (Darwin.) The
healthy longevity of the late Duke of Wel-
lington, after a period of exposure and trials

equal to the entire life of many individuals,

has been by some, and we think correctly,

mainly attributed to the free and constant use

of the warm bath. A warm bath frequently

gives great relief to infants suffering from
griping or flatulence. See Bath {ante), &c.

Bath, Wa'ter. Syn. Bal'neitm A'QUiE, B.

AQTTO'SUM, B. MA"eI^, B. MA"rIS, L. ; BaIN-
MAEIE, Fr. A water bath ; in chemistry and
cooJcery, applied to a bath of hot or boiling

water. See Bath (in chemistry), Bainmabie,
&c.

BATH'ING (bathe-). See Bath.
BATH METAL. A species of brass having

the following composition :

—

1, Zinc, 3 parts; copper, \Q 'parts; melted

together under charcoal.

2. Pine brass, 32 parts; spelter, Dwarfs.
See Beass and Alloys.
BATH PIPE. See Pipes.

BATH, VICHY (aetificial). Bicarbonate of

soda, 17 oz. ; water, 60 galls.

BATHS and WASH'HOUSES. See Bath.
BATTEE. Ingredients beaten together so

as to form a semi-fluid mass. In cookery, a
semi-fluid paste, which becomes hard in dress-

ing, formed of flour, and milk or water, or a

mixture of them, enriched and flavoured with
eggs, butter, and (frequently) spices, currants,

&c., at will. Used for frying vegetables, fil-

lets, &c., and as a material for fritters and
pancakes; also to form puddings, which are

either baked alone, or under meat; and to

cover various articles during the operation

of cooking them. Miss Acton gives the fol-

lowing formulse :—1. (For the Frying-pan.)

Butter, 2 oz. ; boiling water (nearly) 5 pint

;

mix, and stir in, gradually, of cold water,

f pint J when quite smooth, mix it by degrees,

very smoothly with fine dry flour, f lb. ; add-
ing (for fruit) a small pinch of salt (but more
for meat or vegetables); just before use, stir

in the whites of two eggs (or the white and
yelk of one), and fry until light and crisp.

In humble cookery the eggs may be omitted.

open air, even until midnigM, without ' catching cold,' or

the slightest inconvenience. However, we do not recom-
mend others to follow our practice without due care.

2. (For Puddings.) Eggs (yelk and white),

about 4 in no. ; flour, J- lb.; milk, q. s.

Ohs. When fruit, &c., are added, the batter

must be made thicker than when none is

used, to prevent it sinking. When suffi-

ciently dressed it should cut smoothly and
not stick to the knife. Eggs increase its

firmness.

BATT'EEY. Infrictional electricity, a series

of Leyden jars so arranged as to admit of

being charged and discharged together. See

Electeicitt, &c.

Battery. In electro-chemistry, galvanism,

&c., a pair, or series of pairs, of ' excited

'

metallic plates, so arranged as to act in unison,

producing an electrical current by chemical

decomposition.

BAUME (Baume). See Aeeometeb.
Baume Nerval. See Ointments.
BAUXITE. A ferruginous aluniinic hydrate

containing 55'4 per cent, of alumina and 44"5

of ferric oxide. It is met with in roundish

masses in the crystalline limestone of Baux
(hence its name) near Aries, in France. Bauxite

is one of the sources of alum.

BAY. See Sweet Bat.
BAY ESSENCE. Bat Rum. This com-

pound, which is largely employed as a perfume
in America, and is one of the articles of the

United States' Pharmacopoeia, is, when genu-

ine, imported from the West Indies, where it

is said to be prepared by distilling rum, with
the leaves of the bayberry tree. More than
three fourths, however, of the bay rum con-

sumed is undoubtedly an imitation of the

imported essence, and is a mechanical mixture
of the volatile oil of the bayberry tree, rum,
and spirit; sometimes with the addition of

aromatic spices and various colouring matters.

The volatile oil from which this last prepara-

tion is made is frequently adulterated to a
large extent.

Mr Bother, an American chemist, states

that in one sample alone he found about fifty

per cent, of fixed oil. The imported rum is

far superior in point of fragrance to the arti-

ficial. When mixed with water the genuine
essence remains clear, whilst the imitation

almost always becomes turbid or milky.

Mr Bother finds the following formula to

yield a satisfactory product, and one much
stronger in aroma than the imported perfume

:

Oil of bayberry tree . 1 fl. oz. and in. xx.

Jamaica rum . . 1 pint "1

Strong alcohol . . 4 pints > o.m.

Water . . . 3 „ J

Mix the rum, alcohol, and water, then add the

oil ; mix, and filter.

Bay Eum. One of the highly valued

American head-washes, pleasant in use, cool-

ing and cleansing, and promoting the growth
of the hair. It is prepared by distilling rum
from the leaves of Myrica acris (called " Bay-
berry" in America).

BDEL'LIUM (del'-yiim). The commercial
name of two gum-resins :

—
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Bdellium, African. Syn. Bdellitjm, Afbi-

CA'ntjm, L. From the heudola'tia africa'na

(Guillem.)' a terebiuthaceous tree, of Senegal.

Bdellium, In'dian. Syn. In'dian myeeh.
False m. ; Bdelliitm (of Scripture); Bdel-
lium in'dictjm:, L. From am'pris com-
mipli'ora (Roxb.), or balsamoden'dron Sox-
bur'gii, a terebiuthaceous tree of India.

Prop., Sfc. Once considered slightly deob-

struent; sometimes used as a pectoral and
emmenagogue, and, externally, as a stimulant

and snppm-ative. It is now seldom met with
in this country.

BDELLOM'ETEE (del-). Syn. Mechan'ical
LEECH; Bdellom'eteum, L.; Bdellometbe,
Fr. In surgery, a contrivance combining the

px'inciple of the cupping-glass, scarificator,

and exhausting-syringe in one small instru-

ment.

BEACH'S (Dr) Specific against Hemorrhoids
and Stomach Complaints of all kinds. A tin

box containing about 160 grammes of a fine

sulphur-yellow powder, and imbedded in it a

vial witn 40 grammes of a brown clear fluid.

The powder is a mixture of 7 parts of washed
flowers of sulphur, 2J parts cream of tartar,

^ part of an inferior kind of rhubarb, finely

powdered. The drops consist of a solution of

brown sugar in strong spirit, with traces of

various ethers. (Hager.)

BEAD (bede). Syn. Glob'ulus, sph^r'tjla,
&c., L. ; Geain (de collier), &c., Fr. ; Bethe,
Perle, &c., Ger. A little ball or spheroid

pierced for stringing; any very small globular

body:j; ; a bubble (J or tech.). A number of

the first mounted on a thread or ribbon form
a • string of beads ' or ' chaplet.'

Materials, Manufac, Sfc. Beads are often

formed of coral, gems, jet, pearls, porcelain,

rock-crystal, &c.; but much more frequently
of white and coloured glass. The mode in

which these last are produced is as follows:

—

Glass tubes, appropriately ornamented by co-

lour, reticulation, &c., are drawn out in various

sizes, and from 100 to 200 feet in length.

These tubes are cut into two-feet lengths,

and then, by means of a steel knife, divided

into pieces having, as nearly as possible, the
same length as diameter. The resulting small

fragments or cylinders are next well stirred

with a mixture of sand and wood ashes, in

order to prevent the closure of the perfo-

rations and their adhering together during the
subsequent part of the process. They are

then placed in a revolving cylinder and gra-

dually heated until they become sufficiently

spherical. They are next sifted from the sand
and ashes, sorted into sizes, first by means of

sieves, and afterwards by hand, and are lastly

either put up in weighed parcels or strung
by women and children for the market.
The manufacture of coral, gems, jet, and

minerals generally, into beads, belongs to the
lapidary.

Uses. Chiefly to form necklaces, bracelets,

and other articles of personal ornament ; by

miUiners to decorate head-dresses, &c. ; and for

other like purposes. They are also employed
among Catholic and Mohammedan nations

for devotional purposes; and among savage

tribes in lieu of money. They are still some-

times worn as amulets. See Btjgle, Cobal,
Glass, Paste, Peabls, &c.

Beads, Jum'ble (bedz). The dried seeds of

a'brus precator'ius (Linn.) or Jamaica wild

liquorice. Hard and indigestible ; accounted
cephalic and ophthalmic by the vulgar.

Beads, Lo'vi's. Syn. SPECiF'ic-aBAv'iTY
BEADS. Small hollow spheres of glass care-

fully adjusted and numbered, in sets, intended
to supersede the hydrometer in determining
the density of fluids. They are used by drop-

ping them into the liquid, in succession, until

one is found that exhibits indifPerence as to

buoyancy, and will float under the surface at

Liny point at which it may be placed. The
number on this ball indicates, in thousandths,

the sp. gr. sought. They are particularly

serviceable in the hurry of the commercial
laboratory, and have the advantage of being

applicable to very small quantities of liquid ;

but their use, of course, requires the same
precautions, and the results obtained the same
corrections for deviations from the normal
temperature, as with other instruments. See
Hydbometee, Specific Geatity, &c.

Bead. Syn. Bead'tn^J In architecture,

cabinet-work, &c., any small moulding or con-

tinued projection of which the vertical section

is semicircular.

Bead (of Liquors). [Tech.] The small bright

iridescent bubbles, possessing some slight

degree of permanence, which form on the sur-

face of alcoholic liquors of sufficient strength,

when agitated. See Alcoholometey, Peoop,
&c. (also below).

BEAD'INGr. In the liquor-trade, anything
added to commercial spirits to cause them to

carry a ' bead ' and to hang in pearly drops

about the sides of the glass or bottle when
poured out or shaken. The popuhir notion

being that spirit is strong in proportion as it

' beads,' the object is to impart this property

to weak spirit, so that it may appear to the

eye to be of the proper strength. Various

formulse are current among the 'knowing
ones ' of the trade, most of which are unscien-

tific, and many of them absolutely ineffective.

The following are those now usually em-
ployed :

—

Prep, 1. Oil of sweet almonds and oil of

vitriol, of each 1 oz, ; rub them together in a

glass, porcelain, or wedgewood-ware mortar or

basin, adding, by degrees, of crushed lump-

sugar, 1 oz. ; continue the trituration until the

mixture becomes pasty, then add, gradually,

sufficient rectified spirit (strongest) to render

the whole perfectly liquid; pour it into a

quart bottle, and wash out the mortar twice,

or oftener, with a little fresh spirit, until about

1 pint of rectified spirit has been employed,

adding the washings each tune to the bottle ;
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lastly, cautiously shake the bottle (loosely

corked) until admixture appears complete, and
then set it aside in a cool place. For use, this

compound (after agitation) is thrown into a

two-gallon can or measure, which is then filled,

from a tap, with the spirit to be ' beaded,'

when the whole is thrown into the cask, and
the measure washed out by refilling it and re-

turning it two or three times ; after which the

contents of the cask are well ' rummaged up.'

Gin is usually ' fined ' a few hours afterwards

;

but it is better not to add the ' finings ' for

two or three days. Other spirits are allowed
to become ' fine ' by simple repose. According
to Mr Hartley, and others, this quantity is

" sufficient for 100 galls, of any spirit j" but it

is more commonly used for a puncheon of 80
to 85 gallons.

2. Oil of vitriol, 2 to 3 oz. ; rectified spirit,

(strongest), 1 pint; cautiously agitate them
together in a loosely corked quart bottle ; in

2 or 3 hours add another pint of rectified

spirit, and again agitate. It will be fit for

use in a week ; as before.

3. Sulphuric ether, ^ II. ; strongest rectified

spirit, 1 quart ; mix. May be used at once,

as before ; but if otherwise, should be kept,
like the last, closely corked, and in a cool place.

4. Soapwort - root (saponaria officinalis),

bruised or rasped small, 1 lb. ; rectified spirit

and water, of each ^ gall. ; macerate in a corked
jar, with occasional agitation, for 8 or 10 days,
strain with pressure, and, after a few days'

repose, decant the clear portion. Used as

before.

Ohs. The above are not injurious when em-
ployed for ' beading,' since the quantity em-
ployed is much too small to injure the whole-
someness of the liquor. The fraud consists in

their being used to disguise the presence of 10
to 12§ of water, which is thus sold at the price

of spirit. Beyond a certain degree of dilution

they fail, however, to produce the intended
effect, the bubbles becoming ' soapy,' and with-
out the requisite permanence. The addition
of a little powdered white sugar (| oz. to IJ
oz. per gall.) increases the efficacy of all of
them. This may be dissolved in the water,
if any is added at the time; but its effect

on the hydrometer must be recollected. See
Alcoholometry, Gin, Spirit (Management
of), &c.

BEAE'ER (beke'-). Syn. Beak'ee-giass. In
chemistry, a beaked
cup or glass, more or

less of the tumbler-
pattern, used to col-

lect precipitates and
to heat liquids in.

BEAL* (bele). Syn.

BotTTON, Pustule,
Fr. A pimple or pustule; a small inflamed
tumour.
BEAM (beme). See Balance, Scales, &c.
BEAM'-TREE. Syn. White beam-tree.

The 'fyrus aria ' or wild pear. Wood, hard.

compact, and tough ; used for axle-trees, nave?

and cogs of wheels, &c.

BEAN (bene). [Sax., Eng.] Syn. Pa'ba, L. ;

Feve, Fr. ; BoHNE, Ger. The general name
of leguminous seeds, as also of the plants which
produce them; am^Y.,fa'bavulgdr'is (Monch. '

vTciafaba, Linn.) or common qar'den-bean,;
phase'olus midUJlor'us (Willd.) or scarlet-
eunn'er,2 and ph. vulgaris (Sav.), French
BEAN, kid'ney-b., Or har'icot (-ko),* with
their varieties, all of which are annuals culti-

vated in our gardens—the first chiefly for its

seeds—the others both for their green pods
and ripe seed. The name is also often popu-
larly applied, as an appellative, to the fruit or

seeds of other plants which, in size and ap-

pearance, resemble common beans, as noticed

below.

Those principally cultivated in our gardens
are the small Lis'bon, Sand'wich, Span'ish,
Tokay', Wind'soe, and Maz'agan (from
north Africa), with almost innumerable sub-

varieties of each. The exquisite perfume of

beans m blossom is referred to by the poet

Thomson :

—

"Arabia cannot boast a sweeter gale."

Preparations including their fragrant principle

are highly prized in modern perfumery.
Qual., (Sfc. The pods eaten in the green

state, properly dressed, are regarded as anti-

scorbutic and wholesome ; but are apt to pro-

duce flatulence, unless combined with spices.

In the dried or ripe state they are rather diffi-

cult of digestion, and very apt to distend the
stomach and intestines with wind. This ob-

jection does not exist, to the same extent, to

their use in the form of flour or meal. The
amount of nutritious nitrogenous matter in

beans rather exceeds that in wheat, and inde-

pendently of a disposition to produce consti-

pation in some habits, and being rather less

easy of digestion, they must be considered

nearly as wholesome as that cereal. The Lon-
don millers and bakers use immense quantities

of bean flour to adulterate their flour and
bread.

This sophisticant may be detected by the

appearance it presents under the microscope.

The meshes of cellulin are very much larger

than those of the fourth coat of wheat, with
which it has been sometimes confounded, and
the starch grains present a totally difterent

appearance. They are oval or reniform, or

with one end slightly larger ; they have no
well-defined hilum or rings, but many have
a deep central longitudinal cleft running in

the longer axis, and occupying two thirds or

three fourths the length, but never reaching

completely to the end ; this cleft is sometimes
a line, sometimes a chasm, and occasionally

' Var. p, iiobse'-bean (fa'ba eqni'na,f. mi'nor, &c., L.)
2 Var. a, fhase'olus coccin'eus (red-flowered); /3, ph.

albiHor'us (white flowered).
3 Var. a, ph. wmc^olor (seeds of one colour);—j3, fh.

fascia'Lus (seeds striped) or ze'bra-steiped bean.-—y,
iph. varieQa'tns or speck'led bean :— S, fh. na!nus or
dwarf'-bean.
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secondary clefts abut upon it at parts of its

course ; sometimes, instead of a cleft, there is

an irregular-shaped depression. If a little

liquor potassa; be added the cellulin is seen

more clearly. If the flour be added to a little

boiling water, the smell of bean becomes

evident.

Water .

Albumenoid bodies

.

Starch, sugar, gum, &c.

Oil and fat

Husk .

Salts (ash) .

100-

Kidney Fieia

beans. beans.

23-0 15-6

23-6 11-7

44-7 58-3

0-7 2-

7-0 100
1-0 4-4

100-

Green beans (pods or legumes) are cooked

by simply throwing them into boiling water,

and simmering them until quite tender, taking

the precaution of removing the lid of the

saucepan, a ' pinch ' of salt of tartar, or a little

common salt, being usually added to preserve

their green colour. Young and small ones

take from 12 to 18 minutes—large or older

ones longer. The first are merely ' topped

and tailed ' with a knife before being dressed ;

the others require also the ' side strings ' to be

drawn off, and to be cut obliquely into pieces

of a lozenge form, or else to be split lengthwise

into strips, and then divided once across. Old
ones never boil tender. Windsor beans, and
other " shelled beans," take 15 to 30 minutes

according to age. These last are sometimes

skinned after being dressed. All of them are

commonly ' served up,' or eaten, with melted

butter. Beans, although rich in nitrogenous,

are deficient in carbonaceous constituents

;

hence it is curious to note how almost in-

variably they are when eaten combined with

some substance rich in carbon. The Hindoo,
for instance, mixes lentils with rice and ghee
or a form of clarified butter. In Yucatan and
throughout the wbole of central Africa, where
a black bean is extensively used as food, they

are well boiled in water, and eaten with pepper,

salt, and pork. In this country, beans and
bacon always appear at table together, and
have done so for centuries. See Legumin-
OSM, Pulse, &c. (also below).

Bean, Algaro'ba. See Algaroba.

Bean, Earth. American earth-nut.

Bean, French ; Horse-bean ; Kidney -bean
;

<tc. Sec Bean (antk).

Composition. (Einbof.)

Bean, St Ignatius's. The poisonous seed o£

the fruit of Igna'tia amar'a, Linn. ; strych'nos

Igna'tii, Berg.), a tree indigenous to the Phi-

lippine Islands.

—

Prop., Uses, Sfc. Similar to

those of nux vomica. Contains Strychnine

(which see).

BEAK. (bare). Syn. Ue'stts, L.; Ottes,

Fr. ; Bar, Ger, ; Beea, Sax. In zoology, a

Cuvierian genus of the ' plantigrade carnivora,'

of several species, found both in the Old and

New World. Those generally known under

the name are omnivorous or frugivorous.

The skin of the American black bear {ursus

America'nus, Pallas) was formerly highly

prized, and fetched an extravagant price.

The brown bear (m. arc'tos, Linn.) supplies

the Kamschatkans, and some other northern

races, with many of the necessaries, and even

the comforts of life. The fat or grease

(bear's grease ; ad'eps tTE'sr, L.) of all the

common species has long been highly esteemed

for promoting the growth of the human hair;

but apparently without sufiicient reason. The
mass of that sold under the name in England
is simply hog's lard or veal fat, or a mixture of

them, variously scented and slightly coloured.

The quantity annually consumed in Great

Britain, and exported, is estimated at many
tons; being a larger quantity than all the

bears at present procurable in Europe would
supply, if slaughtered and stripped of their

fat.

BEAR'BEREY, Bear's Bil'berry, &c. See

Uva Ursi.

BEAR'S GREASE. See Bear {above). Hair
Cosmetics, Marrow, Pomades, &c.

BEARD (beerd). [Sax., Eng.] Syn. Bar'ba,
L. ; Barbe, Fr. ; Bart, Ger., Dan. ; Baard,
Dut. The hair of the lips and chin ; but appr.,

only the last— that on each lip being distin-

guished, in toilet-nomenclature, by a separate

name. In popular botany and zoology, any
beard-like appendage ; the ' awn ' of corn or

grass ; the ' gills ' or breathing organs of

oysters and other bivalves, &c.

Beard- cultivating Pomade, Royer's (Royer &
Co., Berlin). An ointment ot 1 part pulv.

cinchon. rub., and li parts of a hair pomade
containing wax. (Hager.)

Beard-cnltivating Tincture (Bergmann,
Rochlitz). A spirituous extract of some
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ngreeable bark, mixed with a little oil of rose-

mary and thyme. (Wittstein.)

Beard-cultivating Tincture, Eoyer's (Royer,

Berlin). 10 grammes kitchen salt, 150
grammes French brandy, fictitious and
fuselly, and 2 grammes tincture of mace.
(Schadler.)

Beard Tincture, American (Teinture ameri-

caine pour la barbe), for dyeing the beard

black. Three fluids. No. 1, nitrate of silver

solution ; No. 2, tincture of galls j No. 3, so-

dium sulphide solution.

BEARD'ED. Syn. Baeba'tus, L. ; Bakbtt,

Fr. ; Baetig, Ger. In anatomy, hotany, and
zoology, having a beard, or a beard-like ap-

pendage
; prickly, barbed, jagged ; awned.

BEA'VER (be'-) Syn. Cas'toe, L. ; Castoe,
BiEVEE, Fr.; BiBEE, Ger. The fi'ber cas'tor

(Linn.), an animal belonging to the rodentia
of Cuvier, and remarkable for the great in-

genuity which it exercises in the construction

of its lodges or habitations. Sab, Europe
and America. Those of the former are bur-

rowers ; those of the latter, builders. The
fur has long been employed in the manufac-
ture of the best quality of hats (beavee
hats). The fat was officinal in the Ph. L.

1618. Castor (casto"eex:m) is obtained from
this animal.

BE'BEERINE (bebe'-er-inj). C19H21NO3.
[Eng., Fr.] Syn. Bi'bieine (be'-ber-in) ; Be-
beeei'na, Bibiei'na, &c., L. a peculiar al-

kaloid, discovered by Dr Rodie, in the bark
and seeds of the beeberu, bibiri, or green-heart

tree {neetan'dra Rodica'i, Schomb.), of British

Guiana; and since minutely examined by
Maclagan and Tilley, and by Von Planta.

Prep. 1. That of commerce, which gene-
rally contains some sipirine (—? altered be-

beerine), and a little lime, is generally first

obtained in the form of sulphate, by a process

analogous to that employed in the preparation

of sulphate of quinine ; and from this salt it

is precipitated by the addition of ammonia or

an alkali.

2. (Pure.) By precipitating the sulphate

with ammonia, washing the precipitate with

very cold water, and triturating it, whilst still

moist, with fresh hydrated oxide of lead ; next
drying the mixture by a gentle heat, exhaust-

ing the residuum with alcohol, distilling off

the alcohol, and treating the last residuum
with ether; the ethereal solution on evapora-

tion leaves pure bebeerine, under the form of

a white or yellowish-white, resinous-looking

substance, which is pure white when pow-
dered.

Prop., Sfc. Amorphous ; uncrystallisable ;

non-volatile ; bitter-tasted ; inodorous ; un-,

alterable in the air ; very slightly soluble in

water ; very soluble in alcohol ; less so in

ether; reaction alkaline; when quite pure,

melts at 355° Fahr., and on cooling forms a

vitreous or semi-vitreous mass (Winckler) ; at

a higher temperature it suflTers decomposi-
tion; Ignited on platinum -foil, it burns with-

out leaving any carbonaceous residue; neu*
tralises acids forming uncrystallisable salts,

most of which arc soluble in water.

—

Prod.
From the bark, 1-5 to 1-75^; dried seed, 2-5^

(nearly).

Use, Sfc. Bebeeru-bark has been proposed
and occasionally employed as a substitute for
cinchona bark, and bebeerine for quinine, in

the usual cases ; but whether as a tonic, febri-

fuge, or antiperiodic, they appear less power-
ful and certain than these last.

—

Bose, 2 to

12 gr. or more. (See below.)

Sul'phates of Bebeerine. Of these there are
two, both of which are obtained in a similar

manner to the Ph. E. formula for sulphate of

quinine, and merely differ in the amount of

acid finally left in combination with the al-

kali :

—

1. Sulphate. Syn. Nett'teal stii-phate of
bebeeeine; Bibiei'NjE stjl'phas, &c., L.
Easily soluble in water. Contains 86'4^ of

bebeerine, and 13"6§ of sulphuric acid.

2. Subsul'phate. Syn. Bas'ic sulphate of
bebeeeijj-e, Disul'phate of b. ; Bibeei'n^
stjbsttl'phas, &c., L. Soluble in alcohol;

sparingly soluble in water unless acidulated.

Contains 90-8§ of bebeerine, and 9-2^ of sul-

phuric acid. This is the sulphate of bebee-
rine of commerce, and the one usually em-
ployed in medicine. It is generally met with in

thin brownish-yellow scales, which are formed
in a similar manner to those of ammonio-
citrate of iron.

—

Dose. As a tonic, 1 to 3
gr. ; as a febrifuge or antiperiodic, 5 to 20
gr. ; in similar cases to those in which disul-

phate of quinine is employed.

BECH'AMEL (besh'-a-mel+i). Syn. Bech-
amel, Fr. In French coolcery, a fine white
sauce, essentially consisting of concentrated

veal gravy or veal consomme and cream, with
or without flavouring. See Sattces.

BE'CHIC* (-kik). Syn. BE'cHousf; Be'-

CHicus (bek'-J), L. ; BeChiqtje, Fr. ; Hus-
TEND, &c., Ger. In medicine, &c., of or for a

cough ; pectoral ; also subst., applied to reme-
dies (be'chics ; be'chica, L.) used to relieve

cough.

BED. [Eng., D., Sax.] Syn. Lit, Cottche,

Fr. ; Bett, &c., Ger. ; Cubi'le, Lec'tus,
Lec'tulus, Geaba'tits, &c., L. A couch;

that in or on which we sleep ; that on which
anything is generated, deposited, or rests.

Bed curtains and valances are both unne-

cessary and objectionable as bed appendages,

and as such should be discarded. Before mak-
ing the bed in the morning the blankets and
sheets should be stripped off and allowed to

remain for an hour or two in a current of air,

on the back of a chair or some other convenient

support. If it does not rain, or is not too

damp, they are best placed near the window.
The night dress which has been slept in should

be exposed in the same manner; audon going

to bed it would be found a good plan, when
removing the inner vest which has been worn

1 Thus as English.



272 BED

during the day, to turn it inside out, and to

hang it over the footboard of the bed. Under
ordinary conditions the sheets should be

changed every week. When it is remembered
that on an average a third of a human being's

existence may be said to be passed in bed, the

importance of his dormitory being kept scru-

pulously clean will be self evident. Every

bedroom should therefore be well swept out

each day, and the floor diligently scrubbed

once a week. With the exception of a small

strip beside the bed, the room should contain

no carpet ; a piece of New Zealand matting,

being less able to retain dust, is preferable

to carpeting. The door and windows of the

bed-chamber should be kept more or less open

during the day, so as to ensure a thorough

draught of air through the room, and all slops

and contents of chamber utensils should be

immediately removed. No plants should be
allowed in the bedroom.

There is no better form of mattrassthan one

made of horsehair, both for children and
adults. The pillows should also be made of

the same material. Both pillows and mattrass

should be taken to pieces once a year, and their

contents well ventilated by exposure to the

air. When a child is ricketty, w^eak in the

neck, inclined to stoop, or at all crooked, a

pillow is best dispensed with. Cotton sheets

have two advantages over linen ones—they are

more absorbent, and feel less cold. In cases of

sickness the comfortable construction of the pa-

tient's bed, as well as the adoption of such means
as shall ensure as much as possible its efiicient

ventilation, are matters of primary import.

Hence because it permits of a more thorough
circulation of air than any other kind, the

horsehair mattrass calls even more impera-

tively for adoption than in health. It may be

placed upon the feather or wool bed, and should

it be found too rough, or causing any discom-

fort, one or two blankets may be placed over

it. The straw palliass should at the same time

be removed. Both sheets and pillow cases

should be frequently changed, more especially

in fevers. If the patient perspire very pro-

fusely, fresh sheets and pillow cases should

be supplied every twenty-four hours. If

soiled by evacuation of any kind, it is most
important that they should be changed at

once, and so with the night dress. In all cases

of eruptive and other fevers, and contagious

diseases, all articles of wearing apparel (under-

clothing, as well as sheets, pillow cases, hand-

kerchiefs, &c.) should when removed be placed

in a vessel and covered with water.

In the articles on " air " and " vitiated air
"

the evil effects of ill-ventilated dormitories

have been adverted to. Every bedroom should

if possible contain an enclosed fireplace having

free access to the chimney. Failing this a

series of little holes about the size of a shilling

should be bored in the lower part of the door,

and the upper sash of the window should be

opened to the extent of two or three inches.

[On the connection of BEDS and bedding
with comfort and health, see Cotton, Damp,
Feathees, Linen, Sleep, Ventilation,
Veemin, &c. ; also ielow.']

Bed, Air. Beds, pillows, cushions, &c., when
properly constructed and inflated with air,

are clean, luxurious, and healthy substitutes

for those in common use. For this purpose

the air-proof part should be formed of sepa-

rate cells or tubes, arranged in ridges (see

engr.), or in any similar manner to admit of

free ventilation ; and in the case of beds, or

of cushions for the sick, two or three folds of

flaimel, or blanket, or of any loose porous

fabric, should be placed between them and
the under sheet or the person of the sleeper

or patient. Without this precaution, dis-

comfort and restlessness, excessive warmth

and perspiration and even bed-sores, are apt

to foUow their use by invalids, when badly

constructed. To obviate these objections to

articles of this class commonly sold, a new
one has been produced under the name of the
' Incom'paeable bed ' (Aycbourn's Patent),

which is thoroughly applicable to all purposes

—domestic, medical, naval, or military—and
superior to any feather, flock, or spring bed,

however good or carefully made up. This bed
consists of an outer case made of ordinary

bed-ticking divided internally into numerous
separate cells, into each of which is placed a

suitably constructed bag, which may be either

wholly or partially filled with air or water

;

(Closed.)

the latter either hot or cold. (See engr. 2, 3.)

It is incapable of bursting, and is very agree-

able to lie on. It retains its shape, saves the

time, trouble, and wear and tear ordinarily
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bestowed or producccl by servants in daily

tossing about one of down or feathers, is

easily washed and kept clean, allows all the

ventilation essential to health, and is so

portable that it may be easily packed in a

carpet-bag. In almost an instant it may be

converted into six, or more, separate life-pre-

servers; and what is equally important it will

stand any climate. Hitherto the use of air-

beds and water-beds has been almost exclu-

sively confined to the upper and wealthy

classes, and to hospital practice ; but the

moderate prices^ at which Aycbourn's beds,

cushions, &c., are sold, place these luxuries,

and in many cases—absolute necessities

—

within the reach of the mnsses of the people.

Bed, Water. Water-beds, cushions, &c., are

chiefly employed for patients labouring under
bed-sores, paralysis, spinal affections, &c., or

who are the subjects of active surgical treat-

ment in M'hich equable support for the body
or a limb is absolutely necessary. Their con-

struction and use are similar to those pre-

viously noticed, except that, instead of being
inflated with air, they are filled with water,

either warm or tepid. For the bedridden, and
for long-continued use generally, they are

much inferior to air-beds. See Aie-bed
(above).

Bed. St/n. Stea'tum, L. ; Steate, &c.,

Fr. ; ScHiCHT, &c., Ger. In geology, a mineral

layer, seam, or stratum, thick or thin.

Bed. In horticulture, a small plot of land,

usually raised a little above the general sur-

face, in which flowers, or other plants, are

raised or grown.

BEDDING, PURIFICATION OP. To be effi-

ciently disinfected, bedding must be taken to

pieces and subjected to dry heat. This last

condition can only be satisfactorily carried out

in large ovens or disinfecting chambers. Any
local authority may provide a proper place and
necessary appliances for the disinfection of

bedding. Any local authority may direct the

detention of bedding, clothing, &c., which have
been exposed to infection, and may give com-
pensation for the same.

Any person giving, lending, selling, trans-

mitting or exposing bedding, clothing, rags,

&c., which have been exposed to infection, is

liable to a penalty not exceeding £5.
Bedding or Litter. The following is from

Col. Pitzwygram's useful work, ' Horses and
Stables :' " One great item in a horse's comfort,

and consequently in his aptitude to carry flesh,

is a good bed. Every horse should be bedded
down at mid-day. As regards economy of

straw, it is essential not to give the horse a

chance of eating it. With this view no fresh

straw should be placed within his reach. The
fresh straw should be brought in first, and
put not merely at the bottom, but also in rear

of the stall; then the old litter should be
brought in and put at the top and in front.

1 These are less than those of feather beds of cone-
sponding dimensions.

VOL. I.

The horse will not readily eat it, !vnd by the fol-

lowing morning the new straw will have become
somewhat tainted, and may then be mixed and
dried along with the rest. Again, great care

should be taken in the morning to thoroughly
shake up and cleanse the bedding from dung;
and any parts which may have become rotten

should be thrown out. Good straw rapidly

deteriorates if these precautions are not taken.

On the other hand careless servants often

throw away along with the bad parts much good
bedding which might be dried and used again.

Bedding should be taken up, and turned over

at least twice in each forenoon, so as to expose
every part to the drying and purifying influence

of the sun and air. It is, however, a mistake
to expose it over-much to the action of a very

hot sun, as it makes it too dry and brittle."

See HoESE.
BED'EGUAR (-e-gahr). Syn. Bedegttae (or

-gab), Fr. Sweet-briar sponge (which see).

BEE (be). Syn. Hive-bee, Hon'ey-b.
(hiin'-), Domes'tic B. ; A'pis, L. ; Abeille,
A. MELLIFIQUE, &C., Fr. ; BlENE, HONIQ-BIENE,
&c., Ger. The a'pis mellifica (Linn. ; Ph. L.,

E., & D.), one of the hymenop'tera best known
and most useful to man.

[Those desirous of studying the habits and
economy of bees are referred to the works of

Huber and Latreille ; and for their manage-
ment to Mr Cobbett's little book on the sub-

ject.] See Apis, Hive, Honey, Wax, &c.

BEE'-BREAD. The pollen of flowers col-

lected by bees as food for their young.
BEE'-GLUE. Syn. Peop'oms, L., Fr. The

resinous matter with which bees cement the

combs to the hives, and close up and repair

the cells.

BEECH (beche). Syn. Beech'-teee ; Fa'-

airs, L. ; Hetee, H. commun, Fr. ; Bttche,

Gemeine b., Ger. Thefa'gus sylvatfica (Linn.),

a magnificent English forest-tree, of the nat.

ord. AmentacesB (DC). Fruit (beech'-mast,

b.-ntjts), used to feed swine, and, sometimes,

in obstinate headaches, and in gravel com-

plaints ; yields oil by expression ; inner bark

occasionally used in hectic fevers. Wood
(beech, b.-wood), handsome and very hard,'

but brittle and perishable, and particularly

liable to become worm-eaten; its durability

is increased by steeping it, when fresh-hewn,

for some time in water ; chiefly used by cabi-

net-makers, coach-builders, millwrights, and

turners ; and, sometimes, by coopers ; also

burnt for charcoal.

BEEP (befe). Syn. Chaiee de bceuf, Dtr

bceup, Fr. ; Rindfleisch, &c., Ger. ; Bu'-

BTTLA, Ca"eo bo'vis, &c., L. The flesh of

bovine animals, generally ; but ordinarily only

that of the domestic ox, cow, or bull.

Qual. Good beef is highly wholesome and

nutritious ; and is well adapted to persons of

good appetite, or that labour or take much^
exercise. For the delicate, especially those

suffering from debility, partial anaemia, amen-
orrhcea, and similar ailments, it is, perhaps,

18
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superior to every other kind of animal food.

If cooked so as to be left full of gravy, it sits

lightly on the stomach, and its fat proves even
more digestible than that of either veal or

mutton.
It has been proved that under-done beef is

one of the causes of tapeworm.
Choice, Ox-beef is known by having a fine

smooth, open grain, a lively and agreeable red

colour, and a tender texture, with the fat

of a pleasing pale whitish-yellow or but
slightly yellow, and the suet white and hard.

When fine and well fed, the flesh is inter-

grained or marbled with fat.

—

Cow-beee has

a closer grain than ox-beef, and the lean is of

a deeper red.

—

Buii-beef is closer still, the

fat dark, hard, and skinny, the lean of a deep
coarse red, and it has a strong smell and
flavour.

—

Heifer beef resembles ox-beef, ex-

cept in being smaller, often an advantage; but
it lacks the rich flavour of the flesh of full-

grown oxen.

Joints,Managem., 4"e. Beef is ctteed, salted,
and deessed, in all the ways common to the

other meats ; the only care necessary being in

the selection of the appropriate joint or part.

The ribs, sirloin, rump, and veiny piece are the

proper joints for EOASTiNa or bakins. The
buttock or round, edge-bone, second round or

mouse-buttock, brisket, flank, shoulder or leg-

of-mutton piece, and the clod, those generally

BOILED, stewed, or SALTED. The choicest

STEAKS are cut from the middle of the rump ;

the next best from the veiny piece, or from the
chuck-rib. In summer, excellent ones may also

be cut from the shoulder. In France, steaks cut
from the sirloin (without bone) are preferred

to all others, and are exceedingly delicate and
tender. The neck may be either stewed or

boiled, and is much used to make soup and
gravy. In the country, the round, when fine,

and well hung, is also often roasted or baked.

According to Miss Acton, " the finest part of

the sirloin is the chump-end, which contains

the larger portion of the fillet ; of the ribs,

the middle ones."

Beef is in season during the whole year, but
is finest—when it is most relished^—during
the winter months, when, owing to the tem-
perature of the air, it may be ' hung' a long
time, and thus increased in tenderness and
flavour. See Ox, Bakin&, BoiLiNa, Essences,
Roasting, Salting, Tea, &c. (also lelmo).

Beef, Alamode'. Syn. Bceuf a la mode, Fr.

The true ' beef a la mode ' is made as follows;
and is not a mere kind of rich stew, such as

is daily sold under the name in the 'cook-
shops' of London :

—

1. (M. Alexis Soyer.) Rump, sirloin, or rib

of beef (about) 12 lbs. ; lard it through with
10 or 12 long pieces of fat bacon ; put it into
an earthen pan with a calf's foot, 4 onions, 2
carrots (sliced), a bunch of parsley, 2 bay
leaves, 2 sprigs of thyme, 2 cloves, \ teaspoon-
ful of pepper, 1 do. of salt, 4 wine-glassfuls of
sherry, 4 do. of water, and 1 Ih. of streaky

bacon (cut into small squares)
; place on tlis

cover, make it air-tight round the edges with
a little flour-paste, and expose it in a moderate
oven for about 4 hours. Dish up with the
vegetables and bacon placed tastefully round
it, the gravy (skimmed) being poured over all.

Or it may be eaten cold, in which case the pan
should not be opened until the whole has tho-
roughly cooled.

2. (Mrs Rundell.) Rump of beef (or any
part of the beef which will stew well), 3 or 4
lbs. ; trim it, and cut off the fat ; add several
sorts (according to taste) of sweet herbs
chopped very fine, a little shalot, and a great
deal of spice (cayenne, white pepper, allspice,

cloves, and mace ; or mixed spices), and put
them, with vinegar, into a saucer that has been
rubbed with garlic ; add fat bacon cut into long
slips ; lard the beef regularly on both sides, and
rub it over with the herbs and spices j next
flour it, and add a small piece of butter, and a
pint of water ; bake it in an oven until tho-
roughly 'done,' then strain the gravy, and
serve it up with pickles on the top. Excellent
either hot or cold.

Obs. Miss Acton— a high authority in these
matters—tells us, that 7 or 8 lbs. of beef, thus
treated, takes 4 to 5 hours to dress it properly

;

and that if a stew-pan be used, it should be as
nearly the size of the meat as possible, the
whole being allowed to simmer very gently,
and the meat turned when half done. She
also states that " veal dressed in this way is

even better than beef ;" but, of course, it takes
less time in cooking.

(

Beef, Collared. Prep. 1. (Miss Acton.) The
piece of beef is rubbed with a little coarse
sugar, and set aside for two or three days ; it

is then slightly salted (about 1 oz. of salt,

containing a little saltpetre, to each lb. of
meat) ; and allowed to rest 8 to 10 days ; the
bones and tougher skin are next removed, and
the under side is sprinkled thickly with parsley

and other savoury herbs (shred small), after

which it is very tightly rolled up, secured
with a cloth, and bound as closely as possible

with broad tape. A piece of 8 lbs. will require

about 5 hours' gentle boiling, and should be
placed, in the same state, whilst still hot, under
a heavy weight, or in a press, for a few hours.

The ribs, or (better) the thinnest part of the

flank, is generally selected. The last should
be ' hung ' in a damp place for a day or two
before curing it.

2. (Mrs Rundell.) From stewed shin of

beef and ox-tail, re-stewed with a glassful each
of wine and ketchup, and some of the old

broth, and then poured into moulds. Sweet
herbs, sliced eggs, and pickles, may be added
at will.

Beef, Dutch, Hung Beef. The round, rump,
veiny-piece, or thick flank, cured, for 10 or 12
days, with dry salt to which a little saltpetre

and some sugar and black pepper has been
added; and afterwards 'hung' for use. It

eats well if boiled tender with greena or car-
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rots. If to be grated or shred, as Dutch, and
eaten as a rclisli on bread and butter, then

cut a lean bit, boil it till extremely tender,

and while hot put it under a press. When
cold, fold it in a sheet of paper, and hang it in

a very dry place. It will then keep two or

three months.

Beef, Pott'ed. See Potted Meats, &c.

Beef, Spiced (spisf). Salted beef when spices

(usually black pepper and allspice) have been
added to the salt, &c., used in curing it. See
Beef, Collared {above).

Beef Tea. An extract manufactured at

Berlin, which contains the nutritive matter
of the flesh in the highest state of potency.

A pale blood-red (!) jelly, which will not keep
long, and after a time passes into a state of

odorous putrefaction. (A. Buchner.)
BEER (here). Syn. Biebe, Pr.; Bier, D.,

Ger. ; Biera, It. ; Cerevi"sia (-vizh'-'a),

Cervi"sia (Pliny), C. Litpula'ta* (i.e. hopp'd
or modern b.), Vi'num ANaLio'ANUM*, V.

hordea'ceum* (-sh'iim), Zy'thum* (or

-THUS* ; ZvGog, Gr.), &c., L. ; Bbrb, Beeee,
Sax. J Bib, W. An aqueous infusion of malted
grain which, after being boiled with hops, has

undergone the vinous fermentation ; malt-

liquor. The word beer is now the common
generic term for all fermented malt-liquors,

and, indeed, for all other beverages prepared

by a process of brewing. Whenever the term
is used in a special sense, it is with a descrip-

tive prefix, as, for example, spruce beer, ginger

beer, &c.

Hist, Ale and wine are fabled to have been
invented by Bacchus j the former, in Egypt,
where the soil and climate would not permit
of the cultivation of the grape. Herodotus
ascribes the origin of the art of brewing to Isis,

the wife of Osiris, and notices zythum (^vGog)

a beer obtained from barley. Malt-liquor was
undoubtedly employed as a beverage in the

fifth century before Christ ; and, probably, very

much earlier. Xenophon distinctly alludes to

it in his famous retreat (b.c. 401). Aristotle

speaks of 'beer drunkenness;' and Theo-
phrastuR calls it ' barley-wine.' The Romans
learned the art of brewing from the Egyptians,
and gave the liquor thus made the appropriate

name of cerevisia (quasi Cererisia), from its

being the product of corn, the gift of Ceres.

The most celebrated beer of ancient times was
the Pelus'ian pota'tion, so named after a town
at the mouth of the Nile where beer was pre-

pared in great perfection. The use of beer
was likewise known to the ancient Gauls and
Germans, and probably also to most other
ancient nations inhabiting the temperate zone.

Pliny says " Zythum is made in Egypt, ce'lia

and ce'ria in Spain, and many other sorts (of

beer) in Gaul." In our own country, ale was
early known and valued as a beverage. The
art of its preparation appears to have been
obtained either from the Romans or the Saxons.

According to Verstegan, " This excellent and
healthsome liquor, beere, anciently called ale,

as of the Danes it yet is, was of the Germans
invented and brought into use." Alehouses
are mentioned in the laws of Ina, king of

Wessex (a.d. 680). Alebooths were regulated

by law, A.D. 728. By the beginning of the

13th century ale was drunk generally in Eng-
land. By a statute of James III, of Scotland,

it was made a capital offence to mix wine with
beer (a.d. 1482). In 1492, a licence was
granted to a brewer at Greenwich to export

50 tons of that " ale " called "beer" or "here j"

the distinction between the two apparently
being, that the latter was flavoured with worm-
wood or other bitters ; whereas ale was not.

Ale was originally made from barley-malt

and yeast alone, and those who put in any-

thing else were held to sophisticate the

liquor. Hops were introduced a.d. 1524 j and
to this date modern, or hopp'd beer, may be
traced.

By statute of James I the *' ale " called
" here " was taxed, and " one quart of the
best thereof" ordered to be sold for a penny
(a.d. 1610). Alehouses were first licensed in

1621, and during the reign of Charles II

were, together with all malt-liquor, placed

under the control of the Excise (a.d. 1660).
By the Statutes 1 & 4 WiU. IV (1834), pre-

vious enactments respecting malt liquors and
their sale were reduced to their present form.
Beer is now the common beverage in all

European countries where the vine is not a

subject of rustic husbandry.

Q,ual. Pure malt-liquor which has under-

gone sufficient fermentation is perhaps, when
taken in moderation, one of the most whole-
some beverages that can be drunk. Ale
is the most nutritious variety, and, when
moderately mature, is the one best adapted
to the debilitated and delicate ; but good
porter, owing to being less rich in extractive

and gummy matter, and from being slightly

astringent from high-dried or scorched malt
being used in its preparation, occasionally

agrees better with bilious constitutions and
the dyspeptic. Much, however, depends on
acquired taste and habit. The most whole-

some, and perhaps the least exceptionable

beverages obtained from malt, are those known
as East-India, Scotch, and Bavarian ales,

when honestly prepared and not highly ' bit-

tered' with the hop, as is, unfortunately, now
so general. A late writer has described good
beer as nutritious, from the sugar and muci-

lage which it contains ; exhilarating, from its

spirit ; and strengthening and narcotic, from
its hops. Pereira says, " Beer is a thirst-

quenching, refreshing, intoxicating, and slightly

nutritious beverage.'" Its efiects, when taken
injudiciously, or in excess, for the most part

resemble those of other intoxicating liquors

—

disease, misery, and crime ; and these in direct

proportion as it deviates from the true standard
of purity and excellence.

AH medical authorities agree in discoun-

tenancing the use of beer for infants and
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children. Water or milk with the child's meals

are the best beverages for them.

Var. The numerous varieties of malt liquor

met with iii commerce may be resolved into

two great classes

—

ale and poetee. Ale of

all kinds is brewed chiefly from pale malt, and
is generally of a light amber colour. Pale
ALE is manufactui'ed from the finest aiad

lightest dried malt, and the choicest hops,

the latter in excess. Mild ale differs from
pale ale in being sweeter, stronger, and almost
free from the flavour of the hop. Bittee ale
or BITTEE BEEE has, as a rule, less body than
pale ale, and is more highly hopped. Table
BEEE is a weak liquor commonly containing

three or four times the proportion of water
usually present in ordinary beer or ale. Poe-
tee differs from ale chiefly in its being artifl-

ciuUy coloured by the use of roasted malt, which
also imparts to it a peculiar bitter flavour. In
point of strength it stands about midway
between light and strong ales, although fre-

qixently brewed of a strength very slightly

above that of table beer. Stout, beown
STOUT, &c., are simply richer or stronger de-

scriptions of porter, and may be said to have
nearly the same relation to the higher qtialities

of mild ale that porter holds with regard to

pale ale or bitter beer. In London, poetee is

called BEEE ; and, indeed, in all parts of the
kingdom, the prevailing beverage of this kind
consumed by the masses, of whatever class,

commonly goes by the name of beer.

The two great classes of malt liquor above
referred to, are, independently of mere differ-

ences of strength, excellence, and commercial
value, practically subdivided into an almost
infinite number of varieties. Every county,
every town, and almost every brewer, is dis-

tinguished by the production of a different-

flavoured beer, readily perceived, and highly
appreciated by their respective votaries. These
differences may be traced to—variations in the
quantity and quality of the materials employed
in their manufacture—the temperature of the
water used for mashing—the duration of the
boiling—the temperature at which the fermen-
tation is conducted, and the extent to which it

is carried, together with numerous other cir-

cumstances, which, though usually of an acci-

dental and uncertain character, are neverthe-
less sufficient to affect the flavour and quality

of a brewing. Among these, those depending
on the condition of the building, the locality,

the apparatus, the water, the management, &c.,

are not the least important. In general, how-
ever, when the same quantity and quality of

materials are employed, and the same time
allowed for the maturation of the liquor, the
chief causes of this diversity will be found to

depend on the water used in the brewing, and
the method followed in the preparation of the
malt. Thus, Bavarian, Scotch, and Burton
ales differ in style from other ales chiefly from
being fermented at a lower temperature, and
from the water employed in the brewing being

that usually denominated ' hard,' whilst porter
and stout differ from all these because they are

brewed from a mixture of pale and roasted

malt. It is from causes like these, though
:ipparently trivial, that the many varieties of

malt liquor met with, at the present day,

originate.

The percentage in English beers of malt
extract (dextrin and sugar glucose) is least in

bitter, and highest in the sweet ales. The
hop extract (lupidin and hop I'csin) is in much
smaller amount.
The alcohol varies considerably, as does also

the free acidity.

The albuminous matter in most beers does

not average more than 0'5 per cent.

The salts, which consist of alkaline chlorides

and phosphates, and some earthy phosphates,

average O'l to 0'2 per cent. Ammoniacal salts

arc found in small quantities. Caramel and
assamar are found in the dark beers and por-

ters. Carbonic acid is always more or less pre-

sent. The average is O'l to 0*2 parts by
weight per cent., or about If cubic inches per

ounce. Volatile and essential oils are also

present.

Paekes says, " Adopting means numbers ;

one pint (20 oz.) of beer will contain

—

Alcohol . . .1 ounce.

Extractive (dextrin),

sugar, &c. . . 1"2 „ (534 grains).

Free acid . . 25 grains.

Salts . , .13 „

The following beer analyses are given by
Professor Wanklyn :

Bass's bottled bitter ale contains in 100 cubic

centimetres :

5'3 grams of alcohol.

5'52 „ organic residue.

0-36 „ ash.

A sample of draught ale, costing 2d. per
pint in London, contained in 100 cubic centi-

metres :

4"7 grams of alcohol.

5'8 „ organic residue.

0-32 „ ash.

A sample of London porter in 100 cubic

centimetres contained

:

3"3 grams of alcohol.

3'45 „ organic residue.

0-30 „ ash.

" A large number of analyses recently made
show that in the various classes of malt liquor

sold in London there is a variation in the
amount of alcohol contents from 3"87 to 8'41

per cent, of absolute alcohol by weight, these

two extremes corresponding to -98 and 2'18

fluid ounces of absolute alcohol in the pint of

beer. The amoimt of extract varies from 2' 16
to 13'32 per cent, by weight, or from "73 to

2*77 ounces per pint of beer, as will be seen

from the accompanying table.
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KinJ o( Malt Liquor.
Sitccific

Gravity.

Per-centagc of

A Ori^iiKil

Gravity
of Wort.

Malt,

per
barrel.

Con. vols., per pint.

(

Alcohol. Extract.

13-32

11-75

3-58

6-17

5-12

5-15

5-04

3-65

Acolic

Acid.
Alcoliol,

il. Oi.

Extract
ounces.

Acid,

grains.

Burton ale (AU-
sopp's)

Bass's barley wine
Edinburgh ale

Guiuness's stout .

Truman, Hanbury,
& Co.'s porter .

Wbitbread's porter

Hoare's porter

Perry's ale .

1040-38
1032-31

1006-63

1015-51

1013-16
1014-04
1012-99

1006-48

8-25

8-41

4-41

6-81

4-02

4-28

4-18

3-87

•32

•23

•19

-24

•24

-18

•18

•14

1121-63

1114-78
1048-38

1078-06

1051-33

105411
1052-42

1045-82

4-50

4-25

1-77

2-88

1-90

200
1-94

1-69

2-16

2-18

1-12

1-74

1^03

1-09

1-06

0-98

2-77

2-42

•72

1^25

1^01

1^03

1-03

0-73

29-12

20-77

16-73

21-32

21-27

15-97

15-95

7-97

" The relative proportions of alcohol and ex-

tract in beer will also have some influence on its

fitness in a medical jJoint of view for certain

persons ; and in some instances thin dry beer,

that has had the fermentation carried so far

as to reduce the amount of extract to a mini-

mum, may be very preferable to beer contain-

ing a larger amount of extract. In this respect

some samples of the Prestonpans' beer are re-

markable for the small proportion of extract

they contain.
" In regard to the nutritive value of beer,

over and above the stimulant and tonic ac-

tions due to the alcohol and to the bitter

principle of the hop, it is worth notice that

a pint of pale ale contains from J an ounce
to an ounce of solid extract, while mild and
old ale contain from \-^q to 2| ounces in the

pint.
" The amount of free acid in British beer

appears to be uniformly larger than in the

Viennese and Bavarian beer recently intro-

duced here, and sometimes it is very much
larger. This free acid is represented in the

tables as acetic acid; but there is reason to

believe that beer probably contains lactic acid

or other fixed acids, together with a substance

analogous to glucic acid, which, according to

Graham, Hoffmann, and Redwood, appears to

be produced in the fermentation of beer wort,

as practised in this country.
" There appears to be great differences in the

quality of beer sold by publicans at a given
price. Thus, for instance, the variation in the

pale ale sold at fourpence per pint is from
4-08 to 7"10 per cent, of alcohol, and from
3^22 to 7'53 per cent, of extract ; in the mild
ale sold at twopence per pint it is from 443
to 5^62 per cent, of alcohol, and from 5-01 to

5'56 per cent, of extract; and in old ale sold at

fourpence per pint it is from 6-20 to 8"31 per

cent, of alcohol, and from 4-56 to 6-2 per cent,

of extract. These differences represent re-

spectively 1-58, '27, and -49 bushels of malt
per barrel of beer. From the great alcoholic

strength of some kinds of old ale they partake

more of the nature of wine than of beer, in the

usual sense of this term. They are, in fact, quite

equal in that respect to most of the cheaper

wine imported from the Continent, while in

flavour and general character old ale, such as

that brewed at Burton-on-Trent and in Scot-

land, is far superior to any wine of the kind
referred to, which can be sold here at a price

even double that of the best old ale. This kind
of ale, however, is but rarely sold by publicans."

—Dr Paul.
Materials, Manuf., Sfc. See Malt, Hops,

Beewing, &c.

Purity. The leading characteristics of good
beer are transparency, a fine colour, an agree-

able semi-vinous flavour, and the property of

remaining for several hours exposed in a glass

or cup without becoming 'flat' or insipid. If

the materials used were good, if the brewing
was skilfully conducted, if the liquor has been
carefully stowed in perfectly sweet casks or

vessels, in a suitable cellar, for a sufficient

time, and has not been tampered with, this

will almost always be the case. Hence colour,

transparency, and flavour, and the power of

resisting exposure, are tests of the purity and
quality of beer, which should not be lightly

treated. There are none more simple and
efl'ectual ; and, together with a good ' palate,'

and a close observance of its effects on the

head and on the stomach, will readily dis-

tinguish pure and wholesome beer from ' doc-

tored' and inferior liquor. If, therefore, we
find a sample of beer possessing the above
qualities and in good condition, and on test-

ing it for its alcohol and saccharine matter,

find these substances in such quantities as

fairly to represent the amount of malt which

should have been used in the brewing of such

a liquor, we may, in the absence of proof to the

contrary, infer it to be pure ; because the ob-

ject for which adulteration is practised—the

saving of malt and hops—did not exist in this

case. To demonstrate the purity of beer re-

quires an elaborate and troublesome analysis,

which can only be performed by those accus-

tomed to chemical operations. Good and pure
beer should contain nothing but what exists in

the malt, the hops, and the water, from which
it is brewed, or which is produced from them
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in the processes of ' uiasbiug / ' fermeutatiou,'

and ' maturation.'

Adulteration. Until the year 1862 nothing

was allowed to enter into the composition of

heer but malt and hops ; and the Act 56 Geo.

Ill, cap. 58, imposes a penalty of £200 on any
" brewer, dealer, or retailer of beer," who
" shall receive, or have in his possession, or

use, or mix with, or put into any worts or beer

any molasses, honey, liquorice, vitriol, quassia,

cocculus indicus, grains of paradise, Guinea-

pepper, or opium, or any extract or preparation

of these substances, foi', or as a substitute for,

malt or hops ;" and a further penalty of £500
on any " druggist, or vender of, or dealer in

drugs, or chemist, or other person whatever,"

who shall " sell, send, or deliver to any licensed

brewer," &c., any of the above materials. How-
ever, by the Act 25 Vic, cap. 22, s. 20, so much
of the above is repealed as relates to hops.

This Act provides that

—

" On and after the 16th Sept., 1862, so much
of an Act passed iu the 56th year of tlie reign

of King George the Third, cap. 58, and of an
Act passed in the 7th and 8th years of the reign

of King George the Fourth, cap. 52, and of any
other Act relating to the revenue of excise, as

imposes any excise penalty upon any brewer of,

or dealer in, or retailer of beer, for receiving

into, or having in his possession, or using or

mixing with any worts or beer, any article for,

or as a substitute for hops, or as prohibits the

sale of any such article to the said persons,

shall be, and is hereby repealed : provided

always, that nothing herein contained shall be
construed to extend to repeal any such penalty

or prohibition so far as regards any article

which may be used as a substitute for malt,

notwithstanding that it may be also a substi-

tute for hops."

Prior to this an Act (10 Vic, c 5) had been
passed allowing brewers to use sugar under
certain restrictions.

As the law now stands, a brewer may use

hops, quassia, wormwood, gentian, or any other

simple bitter J but he is forbidden to use any
substitute for malt, such as unmalted grain,

sugar in a liquid state, molasses, or any sub-

stance which would give pungency or intoxi-

cating properties to the beer, such as cocculus

indicus, grains of paradise, tobacco, &c. It is

a well-known and authenticated fact, that beer

is commonly and sometimes dangerously adul-

terated. The cupidity of fraudulent brewers
and publicans frequently induces them to intro-

duce other ingredients than malt and bitters

into their liquors, with a view of giving them
a false appearance and strength. Thus, to

give pungency—capsicum, grains of paradise,

ginger, &c., have been added ; to give intoxi-

cating properties—opium, cocculus indicus, to-

bacco, &c. ; as a substitute for malt—molasses,

treacle, colouring, honey, &c. j to impart a

false appearance of age—sulphuric acid, alum,
green vitriol, glycerin, mustard, &c. ; to remove
acidity—pearlash, soda, chalk, &c. ; and to im-

part a frothy head—alum, foots, table-salt,

&c.

The publicans generally 'reduce' their strong
beer with water (which they call ' liquor'), and
add treacle, together with a mixture of copperas,

salt, and alum (termed ' heading'), to make it

bear a frothy head. The cheap beer sold in

many of the low taverns of London is made by
dividing the contents of two butts between
three butts, filling them up with water, and
adding a bladder of porter-extract (technically

termed ' P. E.') to each. This ' P. E.' is a mix-

ture of powdered cocculus, Spanish juice, cara-

mel, capsicum, &c., boiled up with treacle and
water to the consistence of a thin extract, and
then put into bullocks' bladders.

Exam., Tests, Sfc. The analysis of beer, both

qualitative and quantitative, as already noticed,

is a matter of considerable difficulty. We shall

therefore defer its consideration until we come
to the article Poeteb, as that description of

beer, on account of its colour, is not only the

one most difficult to examine, but also the one

most frequently adulterated. See Ale, Beew-
iNff, Hops, Malt, Poetee, &c.

Beer, Am'ber. Syn. Ambbe. A liquor,

formerly much drank in London, brewed from
a mixture of 3 parts of amber malt, and 1 part

of pale malt, with about 6 lbs. of hops to the

quarter. It was generally ' tapped' within a

few days after it had done ' working,' and was
chiefly used mixed with bitters, or made into

' PUEL.'

Beer, Wheat'en, "Wheat'-malt Beer. See

Mum.
*^* Besides malt liquor, or beee properly

so called, a somewhat similar beverage, though

of inferior quality, may be prepared from any

vegetable substance rich in starch and sugar,

as noticed in our article on Beewing-. Certain

summer beverages also pass under the name

;

but in both the cases referred to, the name of

the characteristic ingredient, or that of the

vegetable employed, is always conjoined j as

in pea-shell beer, potato-beer, ginger-beer, &c.

Examples of some of these are given below :

—

Beer, Gin'ger. Syn. Ceeetis'ia (-vizh'-)

ZINGIb'eEIS, C.ZINaiBEEA'TA*, C. CTJM ZINGIB'-

eee* (-er-e), L. Frep. 1. Lump-sugar, 1 lb.

;

good unbleached Jamaica ginger (well-bruised),

1 oz. ; cream of tartar, f oz. (or tartaric acid,

i oz.; 2 or 3 lemons (sliced) ; boiling water,

1 gall. ; macerate, with frequent stirring, in a

covered vessel, until barely lukewarm, then

add of yeast, li or 2 oz. (about frds of a wine-

glassful), and keep it in a moderately warm
place, to excite a brisk fermentation ; the next

day rack or decant the liquor, and strain it

through a jelly-bag or flannel; allow it to

work for another day, or two, according to the

weather ; then skim it, again decant or strain,

and put it into bottles, the corks of which

should be ' wired' down.
2. Good white sugar, 18 to 24<lhs.; lemon-

juice or lime-juice, 1 quart; finest NarboUne

honey, 1 or 2 lbs.; bruised Jamaica ginger, 1|
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lb. ; pure soft wiitcr (that has been boiled,

and then allovveil to settle), q. s. Boil tlie

ginger iu 3 galls, of the water for half au hour

;

then add the sugar, the juice, and the honey,

with sufficient water (see above) to make the

whole measure 18i.g'a?fo.,and strain the mixture
as before. When the liquor has become almost
cold, add the white of 1 egg, and ^fl. oz. of

essence of lemon, and strongly agitate the cask

or vessel for about half an hour. After standing

3 to 6 days, according to the state of the

weather, bottle it, and place the bottles on
their sides in a cellar, just as is done with
wine or beer. It will be ready for use in

about 3 weeks, and will keep good for several

months. If wanted for immediate use, about

2 pint of yeast may be added, as in formula 1

;

but then it will not keep so well, or be quite

so transparent and free from deposit. The
lemon juice and essence of lemon may be re-

placed, at will, by cream of tartar (in powder)
or tartaric acid, 4 oz. ; and lemons (sliced) 1

J

to 2 doz. ; added with the sugar, &c. ; but the

original formula is preferable.

—

Prod. 18 galls.

= 24 doz. |-pint bottles, or 30 doz. ordinary
sized ones.

3. Extemporaneous : — a. Into each bottle

put concentrated essence of ginger, 1 drop

;

simple syrup or capillaire, i oz. (or in lieu of

them, syrup of ginger and simple syrup, of

each a dessert-spoonful) ; and fill vnth aerated
soda-water at the * bottling machine,' in the

usual way. Very superior.

b. Into each bottle put two or three lumps
of sugar, fill them to the proper height with

pure water, throw iu (quickly) an effervescing

ginger-beer powder, and instantly cork the
bottle, and secure the cork with wire.

Use, As a cooling and refreshing drink in

warm weather; and as a restorative after

hard drink, fatigue, &c.

Obs. The products of all the above for-

mula?, if well managed, are excellent ; those

of No. 2, and 3a., of the very finest description,

much stronger and superior to nine tenths of
that sold for the best in the shops. They
are often called, by way of distinction, LiMo"-
NIATED GiNGEE-BEEB, ImPEEIAI G.-B., &C.

Cheaper articles are made by omitting some of

the ingredients, and particularly a portion of

the sugar. The ginger-beer vended at Id.

and 2d. a bottle, with that known as Ginger
Pop, Impe"eiaIi Pop, &c., are generally made
with moist sugar (|- to f lb. to the gall.), and
merely flavoured with a little coarse ginger.

No. 2, made with 2 lbs. of sugar to the gall.

may be kept 2 years, if not bottled for six

months, and well-stored; and with 3 lbs. to the
gall., for 4 years, when it forms a splendid

article (ginger-champagne).

Beer, Pine. See, Beer Sprfce.

Beer, Spruce. St/ii. Ceeevis'ia (-vizh'-)

Abi'etis, C. abieti'na, C. abiet'ica*, L.

Prep. 1. Sugar, 1 lb. ; essence of spruce, i oz.
;

boiling water, 1 gall, ; mix well, and when

nearly cold, add of ycasb J ^ wine-glussf«l

;

and the next day bottle like ginger-beer.

2. Essence of spruce, J pint ; pimento and
ginger (bruised), of each 5 oz. ; hops, I lb.

;

water, 3 galls. ; boil the whole for 10 minutes,

then add of moist sugar, 12 lbs. (or good treacle,

14 lbs.) ; warm water, 11 galls. ; mix well, and,

when only lukewarm, further add of yeast, 1

pint ; after the liquid has fermented for about

24 hours, bottle it.

Prop., Uses, Sfc. Diuretic and antiscorbutic.

Regarded by some persons as an agreeable
' summer-drink,' and often found useful during
long sea-voyages. When made with lump-
sugar it is called white sprttce-beer ; when
with moist sugar or treacle, brown spruce-
beer. An inferior sort is made by using less

sugar, or more water. If made with li to 1^
lb. of lump-sugar per gall., and without yeast,

in a similar manner to that described under
Ginger-beer (No. 2), it may be kept a
twelvemonth or longer in a moderately cool place.

Beer, Sugar. Syn. Cerevis'ia (-vizh'-)

SAc'chari, L. From moist sugar (1 to 2 lbs.

to the gall.) and a little hops ; as treacle-beer.

Beer, Trea'cle (tre'kl-). Syn. Cerevis'ia

E^'cis SAo'cHARi, &c., L. Prep. 1. From
treacle or molasses, f to 2 lbs. ^evgall. (accord-

ing to the desired strength) ; hops, i to f oz.

;

yeast, a table-spoonful ; water, q. s. ; treated

as below.

2. Hops, l|lb. ; corianders, 1 oz. ; capsicum-

pods (cut small), 5 oz.; wa.ter, 8 galls. ; boil

for 10 or 15 minutes, and strain the ' liquor'

through a coarse sieve into a barrel containing

treacle, 28 lbs. ; then throw back the hops, &c.,

into the copper, and reboil them, for 10
minutes, with a second 8 galls, of water, which
must be strained into the barrel, as before

;

next ' rummage' the whole well with a stout

stick, add of cold water 21 galls, (sufficient to

make the whole measure 37 galls.), and, after

again mixing, stir in I a pint of good fresh

yeast ; lastly, let it remain for 24 hours in a

moderately warm place, after which it may be

put into the cellai', and in two or three days
' bottled,' or ' tapped' on ' draught.' In a

week it will be fit to drink. Very superior.—

Prod. 1 barrel, or 36 gallons. For a stronger

beer, 36 lbs., or even \ cwt., of treacle, may be

used. It will then keep good for a twelvemonth.

Obs. A wholesome drink ; but one apt to

prove laxative when taken in large quantities.

See Brewing, Beer, Ginger, Powders, &c.

BEERS. (In pharmacy) Syn. Cerevis'ia
(-vizh'-e-e) medica'ta, L. The general nature

and preparation of these articles have been

already noticed.^ They are little employed

in this couiatry. The ingredients should be so

proportioned that from ^ to
-J-

a pint may
form the proper dose. The following are ex-

amples :

—

Beer, Antiscorbu'tic. Syn. Cerevis'ia AN*
tiscorbu'tica, L. ; Sapinettb', Fr. Prep. 1.

(P. Cod. 1839.) Scurvy- grass and buds of the

1 See Ales (Medicated).
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spruce-fir, of each 1 oz. ; horse-radish root, 2

oz. (all fresh, and bruised or sliced) ; new ale

or beer, 31 pints (say, i gall.) ; macerate 4 days,

press, and strain for use.

2. (Ph. Castr. Euth. 1840.) Horse-radish

(fresh), 4 lbs. ; juniper berries, 3 lbs. ; root of

calamus aromaticus and buds of pimis ahies,

of each 1 lb. ; ginger, 1 oz. ; syrup (of brown
sugar), 6 lbs. ; beer, 120 lbs. (say, 12 galls.)

;

macerate 4 days, or until it ferments, then

decant, strain, and add of cream of tartar, i
lb. ; tincture of mustard (flour of mustard 2

oz., to proof spirit 12 oz.'), 5 lbs. (say, J gall.).

In scurvy, &c.

Beer, Cincho'na. St/n. A'gtte-beee, Baek'-
BEEE; Ceeetis'ia cincho'n^, &c., L. Prep.

1. Bruised cinchona-bark, 1 oz. ; proof spirit

or brandy, 2 oz. ; mix ; the next day add of

new beer, 1 quart, and in 3 days decant or

filter.

—

Dose, 2 or 3 wine-glassfuls.

2. (Mutis.) Cinchona, 4 oz. ; sugar, 2 lbs.

;

boiling water, 5 pints ; when lukewarm, fer-

ment with a little yeast, as for grnger-heer.

—

Dose, 1 or 2 wine-glassfuls.

3. (Ph. Ferrara.) Bruised Peruvian bark,

1^ oz. ; cinnamon, 2 dr. ; nutmeg (rasped), 7
dr. ; sugar, 25 oz,

;
yeast, 2 oz. ; water, 5

pints; mix, ferment, decant, and strain, as

before.

—

Dose, 3 or 4 wine-glassfuls. They
are all administered during the intermission

of ague.

Beer, Pipsissewa. Syn. Ceevis'ia chimaph'-
ILE, &c., L. Frep. (Dr J. Parrish.) Pip-

sissewa {chimapkila umbellata), ^ lb. ; water,

1 gall. ; boil, strain, add of sugar, 1 lb. ; pow-
dered ginger, i oz.

; yeast, q. s. ; and ferment,

strain, and bottle, as for ginger-beer. In
scrofulous affections ; especially of the joints.

—Dose. Half a tumblerful. It is a favorite

remedy with some American practitioners.

Beer, SarsaparilTa. Syn. Lis'bon di'et-

BEEE, Span'ish Jaeate ; Ceeetis'ia sae'z^,

C. SAESAPAEIl'LiE, IkED'sUM S. PAEA'tUM FEE-
mentatio'ne, &c., L. Frep. 1. Compound ex-

tract of sarsaparilla, l|o2. ; hot water, Ipint;
dissolve, and when cold, add of good pale or

East-India ale, 7 pints.

2. Sarsaparilla (sliced), 1 lb. ; guaiacum-
bark (bruised small), i lb.; guaiacum-wood
(rasped), and liquorice root (sliced), of each 2
oz. ; aniseed (bruised), IJ oz. ; mezereon root-

bark, 1 oz. ; cloves (cut small), ^ oz. ; moist
sugar, 3^ lbs.; hot water (not boiling), 9
quarts; mix in a clean stone jar, and keep it

in a moderately warm room (shaking it twice

or thrice daily) until active fermentation sets

in, then let it repose for about a week, when it

will be fit for use.

Obs. It is said to be superior to the other

preparations of sarsaparilla as an alterative or

purifier of the blood, particularly in old affec-

tions. That usually made has generally only
one half the above quantity of sugar, for
which treacle is often substituted; but in

either case it will not keep well; whereas,
with proper caution, the products of the above

formula3 may be kept for one, or even two
years. No yeast must be used.

—

Dose. A small

tumblerful 3 or 4 times a day, or oftener.

Beer, Stomachic. Syn. Med'icated puel ;

Ceeevis'ia stomach'ica, L. Frep. (Dr
Quincy.) Centaury-tops and Roman worm-
wood, of each 4 handfuls ; gentian root

(bruised), 2 oz.; the yellow peels of 6 Seville

oranges ; Spanish angelica-root and Winter's
lard, of each (bruised) 1 oz. ; new ale, or beer,

3 quarts (say, 1 gall.) ; digest for a few days,

as before. One or two wine-glassfuls early

in the morning, and an hour before a meal.

Beer, Sulphu"ric Acid. Si/n. Stjlphfeic
LEMONADE; CeEEVISIA ACIDI STTLPHU"eICI,

C. anticol'ica, L. Frep. 1. Treacle beer,

or other weak mild beer or ale, to which a little

concentrated sulphuric acid has been added, in

the proportion of about 1 dr. to every 8 or 10
pints ; the whole being well agitated together,

and allowed a few hours to settle.

2. Treacle, 14 lbs. ; bruised ginger, J lb.

;

coriander, 5 oz. ; capsicum and cloves, of each

i oz.; water, 12^ galls.; yeast, 1 pint; pro-

ceed as for ginger-beer, and when the fer-

mentation is nearly over, add of oil of vitriol,

1| oz. (diluted with 8 times its weight of water),

and of bicarbonate of soda, IJ oz. (dissolved

in a little water). It is fit to drink in 3 or 4
days.

Uses, Sfc. It is taken with gi'eat benefit by
workers in lead, especially by those employed
in white lead works ; also in cases of lead colic,

poisoning by lead or its salts, &c. A tumbler-
ful twice or thrice daily. It is both harmless
and wholesome.

Beer, Tar. Syn. Ceeetis'ia pi'cis, C. p.

eiq'uid^, L. Frep. (Duhamel.) Bran, 2
pints : tar, 1 pint ; honey, f pint ; water, 6
pints ; mix, and gently simmer together for 3
hours ; when lukewarm add of yeast, \ pint

;

let it ferment for 36 hours, and strain. Pec-

toral, anti-asthmatic, anti-phthisic, &c.

—

Dose.

One wine-glassful before each meal, in bron-

chial and chest diseases, and incipient con-

sumption. See Beees (In Pharmacy ; above).

BEES'WING. The second or pseudo-crust

so much admired in port and a few other

wines, and which forms in them only when
kept for some time after the first or true crust

has formed. It consists of minute, glittering,

floating particles or lamellse of tartar, purer,

and freer from astringent matter, than that

deposited in the first crust. See Ceust,
Wines, &c.

BEET (bete). Syn. Be'ta, L. ; Biet, D.

;

Bette, Fr. ; Beete, MANaoLD, M.-keattt,

Ger. ; Bietola, It. The common name of

plants of the genus 'beta,' and the nat. ord.

Chenopodeaj (DC). There are said to be only

two distinct species cultivated

—

beta vulgdr'is

and b. horten'sis—each of which occurs in

several varieties ; those of the first, and which
we have chiefly to consider, producing a large

fleshy root (beet'-eoot, man-gold-e. ; ea'dix
BE''JiE, L. ; BE'lTEEAVE, Fr. ; EOTHE EUBE,
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&c., Gei-.), which is both sweet and succulent

;

those of the other, only succulent leaves. The
varieties most useful, ;nul now the most exten-

sively cultivated in Knglaiul, are of compara-
tively recent introduction ; iield-beet, the

mangold-wurzel of the Germans, havinf]; been
only broug-ht under the notice of our agricul-

turists towards the end of tlie last century.

Beet, Field. See Beet, Hybrid {below).

Beet, Hy'brid. Si/n. Common beet, Pield'-

B. ; Be'ta Hy'beida, B. vulgae"is, n. ; L.

:

Bette commune, Betteeave c, Racine
d'abondance, R. de disette, &c., Fi'. ; Man-
gold, M.-WUKZEL, Mangel-w., &c., Ger. A
variety of beta vulgaris (Linn.), and that usu-

ally cultivated by Englisli farmers. Root red

on the outside, white inside ; chiefly grown as

winter-food for cattle, being vastly superior

to turnips. It has been used in Germany as

a substitute for bread in times of scarcity.

Leaves dressed and eaten like spinach.

Beet, Eed. Syn. Cu'iinaey beet, Garden
B., Beet'-eadish, Beet'-eave, &c. ; Be'ta
etj'bea, B. vulga"eis e., L. ; Betteeave,
&c., Fr. ; Rothe exjbe, &c., Ger. Root ten-

der, well-flavoured, and of a rich red colour

throughout, and hence much used in salads,

pickles, and cookery ; also made into a con-

serve, jam, or confection. The kinds most
esteemed for salads are the small red and the

yellowish-red varieties of Castelnaudari.

Beet, Sea. Syn. Be'ta maeit'ima, L. Said

to be the best variety for dressing as spinach.

Beet, White. Syn. Be'ta al'ba, B. vul-
ga"eis a., B. ci'cla, L. ; Bette blanche,
Poieee, &c., Fr. A sub-variety of the red

beet. Root white, and hence preferred for

making sugar ; that with a pm-ple crown being
the most esteemed.

Ohs. The preceding varieties of beet re-

semble each other in their general properties.

They are all antiscorbutic, detergent, emol-
lient, and nutritious ; and their roots contain

about 8^ of sugar, which, by proper treatment,

may be obtained from them of excellent

quality. The grated root is sometimes used to

dress blisters and foul ulcers. When sliced,

and dried in a malt-kiln, a very palatable beer

may be brewed with it. The leaves of each
variety are dressed and eaten like spinach.

The roots, for the table, after being carefully

washed, are dressed whole—neither scraped
nor cut—and, according to their size and age,

require from 1 to 4 hours' simmering or baking.

They are mostly served in slices, cold, inter-

mingled with other winter salad vegetables.

See Beewing, Cattle, Salads, Sugae, &c.

(also ante).

BEET ROOT. See Beet.
BEE'TIE (be'tl). Syn. SCAE'Asf*, ScAs'-

ABEEf* (-be) ; SCAEAB^'US, L. ; ESCAEBOT,
ScAEABEE, Fr. ; Kafee, Ger. ; Betel, Sax.

In zoology, the common name of an extensive

genus of insects (scarabcB'us, Linn.), of nu-

merous species. It is also popularly applied

to all coleopterous insects, or such as have

hard or shelly wing-cases, especially to those

of a dark or obscure colour. The common
pi'sts of our kitchens and basement floors

which pass familiarly under the name of

beetles, black beetles, or cockroaches, belong

to the order orthoptera, and not to the coleop-

tera or beetle tribe, as the name implies. See
Insects, &c.

Black Beetle ; Domcs'tic beetle. See Blatta,
Cockroach, &c.

Blis'tering Beetle. See Canthaeides.
BELL. Syn. Campa'na,! Campan'ula,*

No'la*,3 Tintinnab'ulum,* L. ; Cloche,
Clochette,'' Geelot,^ Fr.; Glocke,«Schelle,
&c., Ger.; Bell, Bella, Belle, Sax. A
hollow vessel or body, usually of cast metal,

with a wide cup-like mouth expanding out-

wards, so formed as to emit sound when sus-

pended and struck with a hard substance. The
word is also applied, either alone or in compo-
sition, to substances having the figure of a

bell ; as bells (of flowers), bell-animal, b.-

flower, b.-glass, &c.

Form, Manuf., Sfc. Bells of " the common
and well-known shape, with a thick lip or

sound-bow, are the most effective known in-

struments for producing a loud and musical

sound, such as you want when you erect a

large public clock, or put up a peal of church-

bells." "After trying a number of experi-

ments, at Messrs Warner's, I am quite satisfied

that there is nothing to be gained by deviating

materially from the established proportions of

the best old bells."^ This view is borne out

by the researches of the Government commis-
sioners^ who visited the Paris Exhibition, who
report, that among the ' founders ' of France
and Belgium, there are no traditions of tbe

art, nor any discoveries or appliances of modern
science, tending to the improvement of bells,

or to provide efficient substitutes for them;
nor is there any known improvement on the

established mode and usual material (beonze
or bell-metal) for casting them. Sir C.

Barry, indeed, according to Mr Dennison,
" seemed rather impressed with the merits of

cast-steel bells ;" but both Prof. Wheatstone
and Mr Denison diff'er from him in opinion.

Undoubtedly some cast-steel bells, of small

size, have been produced, capable of yielding

sounds of extraordinary clearness and richness

,

but, in most cases, owing to the difliculty in

giving the peculiar molecular condition to the

metal essential to a high degree of sonorous-

ness, their tones are comparatively harsh and

1 Appropriately, a large bell suspended or adapted for

suspension ; as that of a church, &c.
2 A small bell.

3 Id.
* Id.; appr., one suspended as a door-bell, servants'

bell, &c.
5 A little bell, a hand-bell.
6 A little rouud-beU.
7 Lecture on the 'Form of Bells,' deliv. at the Royal

Institution, by Mr B. Deunison, to whom the Govern-
ment intrusted the construction of the 'great bells' for

the New Houses of Parliament.
8 Piof. Wheatstone and Sir Charles Barry.
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disagreeable. Well-annealed glass oflfers a

cheaper and better material than steel for

large bells up to a certain size, whilst its tones

are exquisite. As the depth of the tone of a

bell depends chiefly upon the dimensions and

weight of the sound-bow, it appears likely

that by directing our experiments to the in-

crease of these, and the diminishing of the

thickness of the metal in the other parts, the

quantity of metal required to produce large

bells might be very greatly reduced. The
sound of an Indian gong that may be easily

held suspended by the hand is always rich and

usually g.s loud and deep as a bell of ordinary

construction which ib would take several men
to lift. The Chinese often use bells made of

porcelain. Small hand-bells for the toilet and

boudoir are often made of silver, and then

yield tones which are remarkably soft, clear,

and pleasing. The tongue, clapper, or hammer,
of bronze bells should be of iron; and steel

bells, of bronze. Glass and porcelain bells

require the striking part of the tongue to be

of box-wood, the proper weight being given

by a ball of iron cast on the rod immediately

above it, and a similar one screwed on the end

of the rod immediately below it. In all cases

the hammer-head, preferably globular, should

strike the beU near the verge, and should

be free from projections or asperities.

The casting, &c., of bells is essentially similar

to that of other articles in bronze, of corre-

sponding size, and particularly ot cannon. See

Bell-mbtai, Bronze, &c.

BELL'-METAL. Syn. Ms campana"rum,
L.; Metal de cioche, Fr.j Glockengttt,
GiiOCKENSPEiSE, Ger. The alloy, usually

bronze, of which bells, &c., are made.
The composition of bell-metal varies con-

siderably, as may be seen below :

—

1. (Standard.) Copper, 78 parts; tin, 22
parts ;' fused together and cast in the manner
described under Bronze. The most sonorous

of all the alloys of copper and tin. It is easily

fusible, and has a fine compact grain, and a

vitreous-conchoidal and yellowish-red fracture.

According to Klaproth, the finest-toned Indian

gongs have this composition.

2. (Founder's Standard.) Copper, V7 parts ;

tin, 21 parts ; antimony, 2 parts.^ Slightly

paler and inferior to No. 1.

3. Copper, 80 parts ; tin, 20 parts.^ Very
deep- toned and sonorous. Used in China and
India for the larger gongs, tam-tams, &c.

4. Copper, 78 to 80 parts; tin, 22 to 20
parts. Usual composition of Chinese cymbals,

tam-tams, &c.

5. Copper 75 (= 3) parts; tin, 25 ( = 1)
parts.* Somewhat brittle. In fracture, semi-

' The resulting alloy probably contains 7 Cu + Sn.
^ More antimony, or some other metal, is often added,

as subsequently noticed ; but always to the injury of the
alloy as bell-metal.

* Equal to about 8 Cu -t- Sn. In some gongs the pro-
portion of tin is so low as 22, or even 20 parts, to 100
parts of copper.

Nearly equal to G Cu -1- Sn.

vitreous and bluish-red. Used for church and
other large bells.

6. Copper, 80 parts ; tin, lOj parts ; zinc,

5| parts ; lead, 4j parts. English bell-metal,

according to Thoxnson. Inferior to the last

;

the lead being apt to form isolated drops, to

the injury of the uniformity of the alloy.

7. Copper, 68, parts ; tin, 32 parts.* Brittle

;

fracture conchoidal and ash-grey. Best pro-

portions for house-bells, hand-bells, &c. ; for

which, however, 2 of copper, and 1 of tin, is

commonly substituted by the founders.

8. Copper, 72 parts ; tin, 26^ parts ; iron,

\^ part. Used by the Paris houses for the

bells of small clocks or pendules.

9. Copper, 72 parts ; tin, 26 parts ; zinc,

2 parts. Used, like the last, for very small

bells.

10. Copper, 70 parts ; tin, 26 parts ; zinc,

2 parts. Used for the bells of repeating

watches.

11. Melt together copper, 100 parts ; tin, 25
parts. After being cast into the required

object, it should be made red hot, and then

plunged immediately into cold water in order

to impart to it the requisite degree of sonorous-

ness. For cymbals and gongs.

12. Melt together copper, 80 parts; tin,

20 parts. When cold it has to be hammered
out with frequent annealing.

13. Copper, 78 parts ; tin, 22 parts. This

is superior to the former, as it can be rolled

out. For tom-toms and gongs.

14. Melt together copper, 72 parts; tin,

26 to 56 parts; iron, 1'44 part. Used in

making the bells of pendules or ornamental
Parisian clocks. For clock-bells.

Concluding remarks . Castings in bell -metal

are all more or less brittle ; and, when recent,

have a colour varying from a dark ash-grey to

greyish-white, which is darkest in the more
cupreous varieties, in which it turns somewhat
on the yellowish-red or bluish-red. The larger

the proportion of copper in the alloy, the

deeper and graver the tone of the bells

formed of it. The addition of tin, iron, or

zinc, causes them to give out their tones

sharper. Bismuth and lead are also often

added to modify the tone, which each metal

affects differently. The addition of antimony
and bismuth is frequently made by the founder

to give a more crystalline grain to the alloy.

All these additions are, however, prejudicial to

the sonorousness of bells, and of very doubtful

utility. Rapid refrigeration increases the so-

norousness of all these alloys. Hence M.
D'Arcet recommends the ' pieces ' to be heated

to a cherry-red after they are cast, and after

having been suddenly plunged into cold water,

to be submitted to well-regulated pressure by

skilful hammering, until they assume their

proper form ; after which they are to be again

heated and allowed to cool slowly in the air.

This is the method adopted by the Chinese

with their gongs, &c., a casing of sheet-iron

» Equal to about 4 Cu -(- Sn.
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being employed by them to supiiort :md [n-o-

tccfc the pieces during tlie exposure to heat.

In a ji;eneral way, however, bells are formed
and completed by simple castiiif^. This is

necessarily the case witli all very large bells.

Where the qutdity of their tones is the chief

object sought after, the greatest care should
be taken to use commercially pure copper. The
presence of a very little lead or any similar

metal greatly lessens the sonorousness of this

iiUoy; whilst that of silver increases it. This
last metal has been detected in many old

church bells remarkable for the richness of

their tones—ai-ticles of silver plate having
been cast into the crucibles of the founders, as

votive offerings, by the pious Christians of

former ages.

The specific gravity of a lai'ge bell is seldom

uniform throughout its whole substance; nor

can the sp. gr. from any given proportion of

its constituent metals be exactly calculated

owing to the many interfering circumstances.

The nearer tliis uniformity is approached, or

in other words, chemical combination is com-
plete, the more dm-able and finer toned will

be the bell.

In general it is found necessary to take
about 1-lOth more metal than the weight of

the intended bell, or bells, in order to allow

for waste and scorification during the opera-

tions of fusing and casting. See Bell,
Bronze, Copper, &c.

BELLADON'NA (-don'-a), [It., Sp., Port. ;

Eng., L., Ger. j^ B. P.] Si/n. Dead'lt night'-
SHADE, DWAIE; BeLLEDAME, BbILADONNE,
&C., Fr. ; ToDTLICHER NACHTSCHATTEN, TOLl-
KERSCHE, TOLLKEAUT, WOLFSKIRSCHE, &C.,

Ger.; At'ropa letha'lis*, Sola'num etjri-

o'suM*, S. letha'le*, S. mania'cum*, S.

MELANOCER'ASUsf, &c., L., Bot. var. Literally,

fair lady ; in materia medica, iotany, S(c., the

usual name (adopted from the Ital.) of at'ropa

helladonn'a (Linn.), an indigenous, poisonous,

perennial, herbaceous plant, of the nat. ord.

SolansB (DC.) ; Solanaceaj, Endl., Lind.). It

flowers in June and July, and its drooping,

purple blossoms are common ornaments of our
hedges and wastes where the soil is calcareous.

It is supposed to be the 'insane root' of

Shakespeare.^

The parts of this plant used in medicine and
pharmacy are the " fresh leaves and branches

to which they are attached; also the leaves

separate from the branches, carefully dried,

of atropa belladonna; gathered, when the

fruit has begun to form, from wild or culti-

vated plants in Britain" (B. P.).

Frop., Uses, ifc. Every part of this plant

contains atro'pia, and is consequently highly

poisonous. Every part, except the berries,

is foetid when bruised, and of "a dark and
lurid aspect, indicative of its deadly narcotic

quality."^ Its berries, which are of a glossy

1 As a l)oiTOwed word.
* ' Macbeth,' Act I, Scene 3.

• Pereira, 4tli ed., vol. li, 545.

violet-black, and of the si;6e of a small cherry,

are sweet-tasted, and not at all nauseous.

Children and tired travellers and soldiers,

allured by their beauty and the absence of
disagreeable Havour, have frequently been in-

duced to eat them ; but in all cases poisoning,

often fatal, has followed the indulgence*
BeUadonna is, however, in qualified hands
a safe and most valuable medicine. Its chief

use is as an anodyne, antispasmodic, sedative,

and discutieut, and particularly to diminish
sensibility and allay pain and nervous irrita-

tion in a variety of diseases—neuralgia, ar-

thritic and migratory rheumatic pains, painful

ulcers, cancer, spasmodic rigidity, strictures,

and contractions (especially of the bladder
and uterus), angina pectoris, iritis, epilepsy,

chorea, hooping-cough, hysteria, mania, fevers,

phthisis, asthma, &c. ; also as a prophylactic

of scai'let-fever,^ hydrophobia, and salivation,

as a resolvent in enlarged and indurated glands

(particularly when painful), as an agent to

produce dilation of the pupil during surgical

examinations and operations, &c., &c. It is

employed both internally and externally,

and in various forms, as is noticed under its

' preparations ' elsewhere. Dose. Of the

powder) i to 1 gr. twice a day, gradually and
cautiously increased until dryness of the throat

or dilation of the pupil occurs, or the head is

affected.

Pois., S^c. Belladonna and its preparations

are poisonous to all animals, but very much
more so to the carnivora than to the herbivora.

It also acts as a poison on vegetables.

Treatm. Ant., Hfc. These may be the same
as those employed in poisoning by aconite,

atropia, and opium. The stomach must be
cleared as soon as possible, followed by active

purgation. Unfortunately emeticshave scarcely

any action, and, therefore, must be given in

large doses, assisted by tickling the fauces, &c.

If copious vomiting does not rapidly follow,

the stomach-pump may be had recourse to.

When the poison has been removed from the

stomach, copious and continued draughts of

astringent vegetable solutions (weak decoction

of galls or oak-bark, or strong coffee or green-

tea), should be persisted in for some time ; fol-

lowed by like draughts of water soui'ed with

any mild vegetable acid (as vinegar, lemon-

juice, citric or tartaric acid, &c. Detec. The
contents of the stomach or vomited matter

may be searched for the berries, leaves, seed,

or portions of the root ; all of which are easily

recognisable. The usual physiological and

chemical tests of atropia may also be applied

to these and to the organic liquids supposed

* One hundred and fifty French soldiers were thus

poisoned at Pima, near Dresden. (Orfila, • Tox. 66n.')

6 Of 2027 persons who took it, and were exposed to the

contagion of scarlet fever, 1948 escaped Bayle, 'Bibl.

Therap.,' t. ii, p. 504.) Of 1200 soldiers who took it only

13 became affected. (Oppenheim, 'Lond. Med. Gaz ,' vol.

xiii, 814.) In this country, however, except among
homoeopaths, it has not found much favour as a prophy-

lactic.
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to contain the poison. See AiiKALOiD, Atropia,
ExTEACTS, Ointments, Tinctuees, Vege-
table Juices, &c.

BEILADONNINE. Syn. Ateopia, which
see.

BELL'Y (-e). The abdomen (which see).

BELTS. In their connection with health

and disease, see Bandage, Deess, Stays, &c.

BENEDICTINE'S HEALING - PLASTER
(Hauber). 35 grammes of a dark brown
plaster, prejDared by digesting together 1 part

litharge with 2 parts olive oil until they be-

come blackish-brown, then adding 4 parts

yellow wax, containing the heat for a short

time, and then pouring out. (Wittstein.)

BENGAL' (-grtwl'). A thin fabric of silk

and hair interwoven, originally from Bengal.

Ben'gal Light. A firework used as signals.

See FiEES (coloured).

Ben'gal Stripes. Cotton cloth, woven with
coloured stripes, orig. from Bengal; gingham.

BEN'JAMINt*. Benzoin.

BEN'ZENE. See Benzol.

BEN'ZINE (-zm). Benzol.

BEN'ZOATE (-zo-ate). [Eng., Fr.] Syn.

Ben'zoas, L. a salt in which one atom of

benzoic acid is replaced by a metal or other

basic radical. The benzoates may, in general,

be easily prepared by either neutralising the

acid with the base, or by double decomposition.

Most of them are more or less soluble in water,

and crystallisable. Those of the alkalies and
ammonia are very soluble, and rather difficult

to crystallise. See Benzoic Acid and the

respective bases.

BEN'ZOENE*. See Tulttole.

BENZOIC ACID (-zo'-ik). HC-H5O2) Syn.

Flowees or benzoin' ; Hy'deated ben'-

ZOTL; ACIDUM BENZO'iCUM (B.P.); ACIDE
BENZOiQTJE, FlETIES DE BENJOIN, &C., Fr. J

Bekzoesattee, &c., Ger. A substance which
is commonly stated to be the characteristic

constituent of the two balsams. Pure oil of

bitter almonds suffers gradual conversion into

this acid by exposure to the air.

Prep. The acid of commerce is principally

obtained from gum-benzoin, either by sublima-
tion (dry way), or by dissolving it out by means
of an alkali, or an alkaline earth in the form
of a salt (moist way) ; but chiefly by the first

method.
1. By STTBIIMATION :

—

a. Good benzoin, crushed small or in the
state of coarse powder, is placed in a cylindri-

cal iron pot with a flat bottom, and from 8 to

9 inches in diameter, so as to form a layer of

from 1 to 2 inches deep. The open end of

the pot is next covered with a sheet of soft

and loose blotting-paper,' which is attached to
the rim with paste. A cone, cap, or cylinder

formed of strong thick paper (cartridge paper),
open at its lower end, is then placed over the
tQB of the pot, including the blotting-paper;

' Pelt—Liebig.

and this is also attached with paste and

string. The apparatus, thus prepared, is then

placed on a sand bath,'
and exposed for 4 to

6 hours to a gentle and
uniform heat. It is

next removed from
the sand bath, and,

when it has suffi-

ciently cooled, in-

verted, and the string

detached, when crys-

tals of benzoic acid are found in the paper cone.
If, owing to want of care in manipulating, the
product is either coloured or empyreumatic, it

must be enveloped in several folds of bibulous
paper, then submitted to powerful pressui'e,

and afterwards resublimed. The simple form
of apparatus figured in the engraving answers
well on the small scale, and is that recom-
mended by Dr Mohr.

6. (Ph. D. 1850.) The subliming pot is

ordered to be of sheet-iron. It is to be fitted

into a circular hole in a sheet of pasteboard,

and a collar of tow interposed between it and
the flange, so as to produce a nearly air-tight

junction. The paper receiver or cap is to be
cylindrical, open at one end and about 18
inches high, with a diameter at least twice that
of the pot ; and it is to be secured in an in-

verted position on the pasteboard, and fast-

ened to it by slips of paper and flour-paste. A
couple of inches of the pot is to be passed
through a corresponding hole in a plate of

sheet-tin, which is to be kept from contact
with the pasteboard by the interposition of a
few corks; and a heat^ only just sufficient to

melt the benzoin is to be applied for at least

six hours.

c. (Process adopted at Apothecaries' Hall,

London.) The best gum-benzoin is put into

an iron pot, set in brickwork over a suitable

small fii-e-place (or flue),* and communicating
by a conical metal neck, with a wooden box
(technically termed a ' house ') lined with white
blotting-paper, as a receiver for the flowers.

A piece of fine muslin, or of bibulous paper, is

interposed between the top of the subliming-

pot and the receiver, to prevent the sublimate

falling back into the former. The sublimation

is conducted rather rapidly, and the acid con-

denses in beautiful white, soft, flexible crystals,

which are at once ready for the market. When
the process is conducted more slowly, the pro-

duct is proportionately scaly.

Ois. Gopod samples of benzoin yield from 10
to 12^, or even 12^^, of ' flowers ' or * acid of

the first sublimation.' This, after being pressed

in blotting-paper and again sublimed, gives

8^ to 10§ of nearly pure benzoic acid. The
loss arising from a second sublimation is thus

* On an iron plate on which sand has been spread

—

Ph. Bor.
* That of a gas-flame is recommended. A ring ot very

small gas-jets answers better.
* A pan with a steam-jacket answers well, ?"•' '» Tery

manageable.
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so great that the utmost care should be taken
to avoid its necessity.

2. In the moist way :

—

a. (Ph. D. 1826; Sclicele's Process.) Equal
parts of benzoin and hydrate of lime, in fine

powder, are intimately mixed together and
boiled for about an hour, with 40 parts of

water ; the liquor, after filtration, is evaporated
to ^th, and the lime saturated with hydro-
chloric acid; the benzoic acid crystallised out
as the liquor cools, and is then either washed
with very cold watei", and dried by a gentle

heat, or it is dried and sublimed in the manner
already explained. The product of the subli-

mation is extremely white and pure.

Ohs. An economical and productive process

;

but, to ensure success, a perfect mixture of the

dry ingredients must be first made ; as other-

wise the benzoin runs into a solid mass in the

boiling water, and the operation fails. Prod.
" 1 lb. of (gum) benjamin yields 1 oz. 6 dr. 2

scr. of flowers." (Gray.)'

b. Process of Stoltze.) The benzoin is dis-

solved in 3 times its weight of alcohol, the so-

lution introduced into a retort, and a solution

of carbonate of soda in weak spirit-and-water,

is gradually added, until all the free acid pre-

sent is neutralised ; water, equal to about twice

the weight of the benzoin employed, is next

poured in, and the alcohol removed by distilla-

tion. The floating resin is now skimmed off"

the residual liquid and washed with a little

water, and the washings added to the contents

of the retort, which will deposit crystals of

benzoate of soda on cooling, and more by
subsequent evaporation. From this salt the

benzoic acid is obtained by saturating the al-

kali with an acid (as the hydrochloric), and by
subsequent sublimation of the crude precipi-

tated crystals.

3. Other Methods :—
a. Ordinary hippuric acid is very gently

boiled, for about 15 minutes, in nitric acid^

(sp. gr. 1"42) ; water is then added, and the

solution allowed to cool and crystallise. The
crystals are collected on a filter, washed with

a little very cold water, dried by pressure in

bibulous paper, and lastly, purified by subli-

mation, as before.

h. From the urine of horses, cows, and other

graminivorous animals, in a similar way to that

by which hippuric acid is obtained, only allow-

ing the urine to acquire a slight degree of

putridity before evaporation, which last should

be effected by a heat slightly under that of

ebullition. The crude acid thus obtained is

purified as previously directed.

Ohs. Large quantities of benzoic acid are

said to be obtained in this way on the Con-
tinent ; but, owing to the process being clum-
sily conducted, it is generally of inferior

quality, and hence unsaleable. It may, how-
1 A quantity which, in our own experiments, we were

never able to obtain.
» Hydrochloric acid as well as sulphuric acid also con-

vert hippuric acid into benzoic acid ; as does likewise a

sufficient degree of beat. See Hippuric Acid.

ever, by skilful purification, be rendered quite

equal to that obtained from gam benzoin.''

Prop. Wiieu obtained by sublimation ben-
zoic acid forms soft, liglit, foatlicry, wliito,

flexible crystals, which are transparent or semi-

transparent, with more or less of a mother-of-

pearl lustre ; when by slowly cooling its

aqueous solution, or by precipitation from a

solution of a benzoate, it forms either thin plates

or scales, or a dazzling white crystalline pow-
der. It is inodorous when cold,'^ but acquires

a faint balsamic odour when gently warmed

;

fuses at about 212° Fahr., and begins to sub-

lime freely at a temperature a little above it,

but does not boil until heated to about 460°

;

burns with a bright yellow flame ; is very so-

luble in alcohol, dissolves in about 200 parts

of cold water, and about 25 parts of boiling

water; resists the action of ordinary nitric

acid even when boiling ; and forms salts (ben'-

ZOATES) with the bases. Sp. gr. 0'667. Its

vapour, which is very suffocating and irritat-

ing, has a density of 4'27. Added to fat and
fatty substances it either prevents, or greatly

retards, the accession of rancidity.

Test, Sfo. It may be recognised—1. By its

physical properties (appearance, fusibility, vo-

latility, odour, &c.) already enumerated :—2.

By its ready solubility in solutions of the

alkalies; and by being precipitated from these

solutions, on the addition of one of the stronge-

acids, under the form of a dazzling wliite pow-
der, which is only sparingly soluble in cold

water :—3. By its neutral salts with the alka-

lies, or its neutral solution in an alkali, giving

a bulky, flesh-coloured precipitate with per-

chloride of iron, which is insoluble in water :
—

4. By its solution not being precipitated by
acetate of lead until after neutralisation with

a fixed alkali, when the acetate produces a
white, flocculent precipitate :—5. By a mixture
of alcohol, ammonia, and solution of chloride

of barium, neither disturbing a solution of the

free acid, nor that of one of its salts with the

alkalies.

It is chemically distinguished from cinnamic
acid by not yielding essential oil of almonds
when it is distilled with oxidising agents, as

chromic acid or a mixture of bichromate of

potassium and sulphuric acid; and from suc-

cinic acid, by its diiferent deportment with

sesquicldoride of iron {Test 3, anth), and with

a mixture of alcohol, ammonia, and solution of

chloride of barium {T. 5, ante).

Estiin.—\. By weighing it as benzoic acid,

obtained either by precipitation, or by very

careful sublimation in a glass apparatus:—2.

By neutralising its alcoholic or aqueous solu-

tion, by the usunl method of acidimetry :—3.

By precipitating its neutral solution witli

acetate of lead, or with sesquichloride of iron,

and weighing the carefully washed and dried

3 "A manufactory of sal-ammoniac, near Magdeburgh,
which uses urine, is able to supply flowers of benjamin by
the Cwt." (Gray.)

* That of the shops usually smells slightly of benzoin,

owing to the presence of a trace of volatile oil.
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precipitate either as benzoate of lead, or as

ferric benzoate.

Fur., Sfc. White crystalline silky plates and

needles, have an aromatic odour. Solubility

in cold water, 1 in 300 ; in boiling water, 1 in

12 ; in spirit, 1 in 4. Also soluble in caustic

alkalies and lime. Borax considerably increases

its solubility in water j 1 of benzoic acid and

1 of borax are soluble in 100 of water. It

sublimes without residue when heated. It is

sometimes met with adulterated with hippuric

acid, which may be easily detected by its

altered form, by its diminishing solubility in

cold water, and by its exhaling an odour of

tonquin-beans, and afterwards of hydrocyanic

acid, when sublimed. The presence of succinic

acid may be readily detected by its greatly

increased solubility in cold water ; that of

sugar, not only by its increased solubility, and

partial volatility, but also by the odour of

caramel being evolved on the application of

sufBcient heat, and the residuum being black

and carbonaceous; that of camphor, by its

peculiar odour when gently heated. Sper-

maceti, specially prepared for the purpose, is

also an occasional adulterant, easily detected

by its insolubility and other well-known pro-

perties. All these substances either destroy or

lack the proper crystalline form of benzoic

acid, which is one of the best proofs of its

purity. They also greatly increase its sp. gr.

Uses, Sfc. Its chief use in medicine is as a

stimulant and expectorant. It is an ingredient

in the compound tincture of camphor (pare-

goric elixir) of the pharmacopoeia.

—

Dose, 10
to 30 gr., dissolved in water by the aid of a

little ammonia or potassa ; in old coughs, &c.

BENZOIC AL'COHOL. A peculiar oily fluid,

discovered by M. Cannizzaro, and obtained by
the action of an alcoholic solution of potassa

on pure oil of bitter almonds.

BENZOIN', B. P. (-zoyn'; zo'-in). Syn.

GtTM-BENZOIN*J, BEN'jAMINf*, GUM-B.f* ;

Benzoi'num, L., B. p. ; Benjoin, Fr. ; Ben-
zoE, Ger. The balsamic resin exuded from
incisions made in the stem of the styrax ben-

zoin, a native of Sumatra, Java, Borneo, Laos,

and Siam. Several varieties of benzoin are in

the market; two only, however, are chiefly

used in medicine, one in agglutinated masses,

the other (from Siam), in tears, being the

purer and having the stronger odour.

Prop., 8fc, Odour agreeable, and somewhat
like that of vanilla, but more balsamic ; frac-

ture conchoidal ; lustre greasy ; sp. gr. 1*063

to 1'092. It fuses at a gentle heat and ex-

hales white fumes, which, on condensation, are

found to be benzoic acid contaminated with a

little volatile oil. Alcohol dissolves the larger

portion of it, ether much less, and the volatile

and fixed oils only a little. It contains from 9^
to 18, or (occasionally) nearly 20^, of benzoic

acid, according to the quality. It burns M'ith an
agreeable odour. The resiii and its alcoholic

solution strike a bright red colour with oil of

vitriol, and a green colour with chloride of iron.

Benzoin has occasionally been sold by frau-

dulent dealers after its benzoic acid has been

removed by the wet method. When the gum
has been thus treated it will not show the

agglutinated tears, upon fracture, which com-
monly distinguishes it when intact.

Uses, S^c. It is chiefly employed in perfu-

mery, and as an ingredient in incense, fumi-
gating pastilles, &c. ; also in court-plaster, in

certain cosmetics, and to scent the varnish

used for snuff'-boxes, walking-sticks, &c. As
a medicine, its general effects resemble those

of the other true balsams, and of benzoic acid.—Dose, 5 or 6 to 20, or even 30 gr., in pow-
der, and usually in combination with some
other remedy ; chiefly in chronic pulmonary
and bronchial aflections, when occurring in

torpid habits, and unaccompanied by inflam-

matory symptoms or gastric irritation. Also

as a fumigation in the same diseases, hooping-

cough, &c. Like benzoic acid, it is used to

prevent rancidity in ointments, pomades, and
other fatty preparations.

BENZOINUM. See Benzoin.
BEN'ZOL (-zole). CgHg. [6ew2(oin)-oZeM»j.]

Syn. Ben'zene*, Ben'zine, Ben'zole*, Hy-
DEIDE OF PHb'nyL*, PHE'NEf, &C. ; BeNZO'-
lETJM, L.; Benzine, Fr. ; Benzol, Ger. A
peculiar ethereal hydrocarbon discovered, by
Faraday, among the products of the destruc-

tive distillation of whale oil and other organic

substances (a.d. 1825) ; and subsequently

shown, by Mitscherlich, to form the principal

ingredient in the distillate procured by the

action of heat on a mixture of benzoic acid

and hydrate of lime. In 1849, Mr C. B. Mans-
field^ discovered its presence in coal-tar naph-

tha, from which the benzol of commerce is

now chiefly, if not wholly, obtained.

Prep. 1. PUEE :

—

a. A mixture of benzoic

acid, 1 part; fresh-slaked lime, 3 parts; is

submitted, in a coated glass or earthenware

retort, to a heat slowly raised to redness ; the

oily portion of the resulting distillate is then se-

parated from the water, and carefully rectified,

with the proper precautions, at a temperature

not exceeding 190° Fahr. The product is

usually stated to be pure benzol ; but to ensure

this it may be submitted to one refrigeration

and rectification, in the manner and at the

temperature noticed below.

b. From good commercial benzol, agitated

with l-4th or l-5th of its weight of concen-

ti-ated sulphuric acid, and, after repose and

decantation, rectified at a temperature under
195° Fahr. ; the resulting distillate is exposed

to a temperature below^ 32° Fahr., and the

mass of crystals that form are thrown on a

funnel, kept at the same temperature, to drain,

after which they are pressed between folds of

1 This unfortunate chemist lost lii3 life (Feb. 25, 1855),

in consequence of being severely hiu'ned whilst experi-

menting on benzol.
2 Preferably considerably below. If the distillate be

not rich in benzol, a temperature so low as 8 or 10°, or

even 4-5°, Falir. may be necessai-y or, at all events, ad-

vantageous.
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bibulous paper,' and then allowed to liquefy

by simple exposure, in a close vessel, to the

ordinary temperature of the atmosphere. The
product, after rectification at a temperature

not exceeding 190,° is nearly pure benzol. It

may be rendered absolutely pure by repoathig

the refrigeration a second and a third time, fol-

lowed by a final rectification at 180-185° Fahr.

2. Commercial :— By submitting light coal-

tar naphtha to distillation, either at once, or

after it has been agitated with a little oil of

vitriol, and decanted, care being taken that the

temperature does not exceed 200° Fahr.

A drawing and description of the apparatus

invented by Mansfield for the preparation of

benzol from coal-tar naphtha is given below.

A is the still placed on a furnace R; C is filled

with cold water. As soon as the oil in tbe

still boils, the vapours arc condensed in B,

and flow back into A ; tliis continues until

tbe water in C has been heated to a certain

temperature, when the vapours ai'e condensed
in the cooler D, the liquid flowing at n into

the carboy S. As soon as the water in C
begins to boil, all the substances contained in

the coal-tar naphtha and volatile at 212° Fahr.

are condensed and collected in S. A very pure
benzol is obtained by this apparatus. By
opening the tap m, the hydrocarbons which
boil over 212° Fahr. can be rectified. The
stopcock i is used for opening the still.

In the benzol works the apparatus shown
below is employed.

A is the still, B the condenser, C a water-

tank. At the commencement of the operation

the water in C is heated by means of the

steam-pipe D which communicates with the

steam boiler. The tube Gr is attached to the

still ; i is a contrivance for filling, b for empty-
ing it. The condensed water is carried off by
means of H. By freezing benzol and press-

ing the solid substance obtained, it may be

rendered quite pure.

Prop. Pure benzol is a clear, colourless, very

mobile liquid, having a strong, characteristic,

and rather agreeable ethereal odour. It is

neutral to test-paper ; exceedingly volatile at

all temperatures ; insoluble in water ; miscible

with alcohol and with ether ; highly inflam-

mable J
burns with a brilliant flame, emitting

clouds of smoke, which rapidly condense and
fall as a shower of fine sooty, carbonaceous

matter; boils at 176° Fahr.;^ solidifies, at 32°, to

I^^.->::^^^?§i^cvx^^$;:$;iS^^;:^^

1 Filtration under pressure is thought by some chemists
to be preferable. For this purpose a 'Beart's Coffee-pot'

(or a similarly constructed apparatus), was often employed
by Mansfield, and is recommended by Prof. Muspratt.

* Fownes, Mansfield, Muspratt, and others; 186°

—

Mitscherhch 187°—Mr. C. G.Williams (in Ure's 'Diet
of A. M., & M.,' 5th ed.). See Note 1, p. 288).
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a snowy white camphor-lilie mass, or when very

slowly refrigerated, to beautiful transparent

cruciform leaflets, which aggregate together

into forms resembling fern-fronds ; remelts at

40-1° Fahr.; and when solidifies burns, like cam-
phor, without previous fusion. Sp. gr. '850 ;^

sp. gr. of vapour, 2'770.^ It is unaffected

by the ordinary hydrated acids, and has no
action on the alkaline metals. Highly con-

centrated nitric acid readily dissolves it, and
from this solution nitrobenzol is precipitated

on the addition of water. Its vapour is dan-

gerously inflammable, and, when mixed with
the air, is highly explosive. Its solvent power
extends over a numerous list of substances.

Commercial benzol has a less agreeable odour,

and not unfrequently a slight colour, with
other modifications of the properties just enu-

merated, depending on the relative amount of

impurities contained in it.

Pur.—1. It should be colourless, without
action on either litmus or turmeric paper, and
have the boiling-point, sp. gr.,^ &c. already

indicated:—2. A few drops thrown on a slip

of glass or a piece of white paper should

rapidly and entirely evaporate by simple exj)o-

sure to the air without leaving a stain behind,

or evolving any disagreeable or foreign odour

:

—3. Agitation with a little sulphuric acid

should not discolour it :—4. It should not per-

ceptibly lose weight or volume by agitation

with a little cold water.

Detec.—1. From the physical and other

properties already enumerated :—2. By con-

verting it into aniline and then testing it ac-

cordingly. For this purpose a little of it is

dissolved in concentrated nitric acid, and the

nitrobenzol thus formed is precipitated by the

addition of water. The fluid is then agitated

with ether, to dissolve out the nitrobenzol,

and the resulting ethereal solution is mixed
with an equal bulk of alcohol and hydrochloric

acid and a little granulated zinc at once

added. Hydrogen is evolved, and by its action

the nitro-compound is converted into aniline.

The liquid is next alkalised with potassa in

excess, and the alkaline fluid agitated with

ether. The ethereal solution, on evaporation,

leaves a residue (aniline), which, after the

addition of a little water, may be tested with

a few drops of solution of chloride of lime,

when a characteristic purple colour will be de-

veloped, provided the original liquor was ben-

zole, or contained it. In this way very minute
traces of benzol may be detected.

1 Williiims, Ure, Muspratt; -885—Fownes, Mitsclierlicli.

The different sp. gr. and boiling-points assij<iied to ben-
zol, by authors, can only be accounted for by aamples
of different degrees of purity liaviui;; probalily been ex-
amined. The numbers given in the text are those not)
usually adopted ; but we are not prepared to say, that
they are definitely settled. On the contrary, we think it

not unlikely that further investigations may sliow that
the apparently greater levity of the benzole obtained from
naphtha may arise from the presence of some other hydro-
carbon which has hitlierto escaped detection.

2 Theoretically, 2 738.
3 If it has a kss sp. gr. than 850, it is probably adul-

Uses, Sfc. In its impure or commercial
form, chiefly as a solvent for gutta percha and
india-rubber ; but it leaves the first in a

spongy, friable state, and the latter glutinous

or sticky, unless heat is applied to it for some
time ; also as a solvent in the manufacture of

varnishes, as a diluent in lieu of oil of turpen-

tine, for oil-paints, as a material for the pro-

duction of artificial light, &c., &c. In the

pure or nearly pure form it is largely em-
ployed in the laboratory and in chemical ana-

lysis as a solvent of many resins,^ mastic, wax,

camphor, fat, the fixed and essential oils, sul-

phur, phosphorus, iodine, several of the alka-

loids,^ &c., &c. Under the name of benzine
and BENZINE-COLLAS it has been recently ex-

tensively vended for the removal of spots of

grease, paint, &c., from woven fabrics, which
it does most readily and completely, without

detriment to the material. As a source of

artificial light it has been the subject of innu-

merable applications and patents. It may be
burned in a ' wickless ' lamp, provided a proper

cap-burner be employed. Alcohol or pyroxilic

spirit containing l-3rd, or even l-4th of it,

burns with a rich white flame. Air driven

through it becomes sufficiently inflammable to

serve as illuminating gas; whilst ordinary

coal-gas by merely passing over it yields a

flame of greatly increased brilliancy; but in

all these applications the greatest possible care

is necessary to prevent accidents.'' See Naph-
tha (Coal-tar).

Benzol, Nitrate of. See Niteo-Benzoi.
BENZOLINE. A product of the fractional

distillation of American rock oil. If used for

burning purposes, care should always be

taken to use a sponge lamp, so as to ensure

the benzoline vapour (which is extremely in-

flammable) being well diluted with air when
burnt.

BENZOYL. C7H5O. The radical of an ex-

tensive series of compounds, of which the hy-

dride, C7H5OH (essential oil of bitter almonds),

and benzoic acid, HCyHjOo are the most im-

portant members.
Benzoyl, Hy'dride of. CyH^OH. Syn. Essence

OE BITTER ALMONDS, ESSENTIAL OIL OF BITTER
ALMONDS, Volatile oil of bitter almonds.

terated with the naphtha obtained from the Torbane-
liill mineral or Bogliead-coal, of which the sp. gr. is only
750.

* Anime and copal are scarcely affected by it in the

fluid state, but readily dissolve in its vapour at the point
of condensation.

5 Particularly quinine, which it dissolves readily, but
not cinchonine. Hence it is invaluable for the sepai'ation

of them. It may be economically and conveniently sub-
stituted for ether in the preparation of many alkaloids,

with the advantage of beitLg applicable in many cases in

which ether cannot, be employed.
* Workmen constantly exposed to the vapour of benzol

are very subject to nervous irritability, and, where the

apartment is ill-vcniilated, even fits of nervous prostra-

tion and trembling, of atruly alarming character. In two
or three cases which we have seen, the symptoms, to the

inc.vpcrienced eye, closely resembled those occasionally

resulting from the long-continued use of very minute
doses of strychnia, or of the alcoliolic extract of mix
vomica.
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trep. 1. The crude oil of bitter almonds

is agitated with a moderately dilute solution

of protochloride of iron which has been pre-

viously mixed with fresh hydrate of lime in

excess, and the whole, after having been placed

in a retort connected with a suitable receiver,

is subjected to distillation. The oil passes

over mixed with water, from which it is easily

separated after repose. By subjecting it to a

second agitation and distillation with a fresh

mixture of the protochloride and hydrate, and,

after careful separation from the water which

distils over with it, allowing it to remain for

some hours in contact with fragments of

fused chloride of calcium, to free it from all

traces of adhering water, the product will be

nearly chemically pure, provided the whole pro-

cess has been conducted with as little access of

air as possible.

2. (Liebig.) Agitate the crude oil of bitter

almonds with mercuric oxide in slight excess,

and, after a few days' contact, rectify the oil

from a little fresh oxide. The product is

quite pure when the process is properly

managed. The bicyanide of mercury thus

formed may be either employed as such, or

reconverted into oxide of mercury and hy-

drocyanic acid.

Prop., 8fc. A rather thin, colourless liquid,

of great refractive power and characteristic

and agreeable odour; soluble in 35 parts of

water; miscible in all proportions with alcohol

and ether ; it boils at 356° Fahr. ; on exposure

to the air it rapidly absorbs oxygen, and be-

comes converted into a mass of crystallised

benzoic acid; heated with solid hydrate of

potassa hydrogen is evolved, and benzoate of

potassium formed; with the alkaline bisul-

phites it forms beautiful crystalline compounds.

Its flame, and that of its vapour, is bright but

very smoky. Sp. gr. 1"043. It differs from

the crude or common oil of bitter almonds
chiefly in the absence of hydrocyanic acid,

and consequently in not being poisonous. It

has hence been proposed as a substitute for the

crude oil as a flavouring ingredient in

cookery, confectionery, liqueurs, &c. ; but is

unfitted for the purpose, owing to the rapid

deterioration it suffers unless it be kept abso-

lutely excluded from the air.

Formiate of Hydride of Benzoyle. See

FORMOBENZOIC ACID.
BER'BERINE (-een).i CooHijNO^. [Eng.,

Fr.] Syn. Bae'beuine''^, Ber'berite* (of

Thomson) ; Beebeei'na, L, A substance dis-

covered by Buchner and Herberger in the root

of the common barberry shrub {ber'beris vul-

gd'ris, Linn.) ; and subsequently, by Bodecker,
in caluinba-root ; and more recently by Mr
Perrins, in the calumba-wood {menispermum
fenestratimi) of Ceylon, which contains a con-

siderable quantity of it.

Prep. 1. A soft watery extract of the root,

or of the wood, is digested in rectified spirit,

1 This substance must not be confounded with B]!E-

BERINB or BTBERINE (which ««e).

VOL. I.

with trituration, as long as anything is taken
up ; the resulting tincture, after repose, is

filtered, and the alcohol gradually distilled

off until the residuum has the consistence of

a thin syrup. The crystals which form as the

liquid cools are drained in a funnel, washed
with a few drops of ice-cold water, pressed
dry in bibulous paper, and then purified by
solution and crystallisation, first in rectified

spirit, and next in distilled water.

2. By digesting the root, or the wood
(coarsely powdered) in rectified spirit, and
then proceeding as before.

Prop. Berberine may be classed with the
azotised colouring substances; or, from its

composition and its possessing feeble basic

properties, with the alkaloids. It crystallises

in fine needles, or in stellated prisms, which are

yellow, odourless, very bitter-tasted, neutral

to test-paper, and contain 12 equiv, of water.

At 212° Fahr. it acquires a red colour; but re-

covers its normal yellow on cooling. A much
higher temperature decomposes it, yellow
vapours being evolved. It is freely soluble in

boiling water and in alcohol, from either of

which solutions it may be readily obtained in

crystals. It requires 500 parts of water at

60° to dissolve it> and very much more at

lower temperatures. Its solutions are yellow

;

that in alcohol appears green by reflected light.

The concentrated mineral acids destroy it.

Its salts are more or less soluble.

Uses, Sfc. Chiefly in medicine, in similar

cases to those in which the use of calumba-
root is indicated. It has been highly recom-
mended in dyspepsia and heartburn, in dis-

turbed action of the liver, and, combined with
iron (lactate, phosphate, or hyposulphite), in

chlorosis, ansemia, &c. According to M. Altin,

it is an effectual remedy for the mucal, co-

lourless diarrhcea, and the derangement of the

urinary secretions which commonly follow

cholera.

—

Dose, 3 to 10 gr. ; in larger doses it

proves laxative. See Calumba, &c.

BERENIZON (Dr Charles Wortley). A
preparation for promoting the growth of the

hair. Balsam of Peru 3 grammes, castor oil

3 grammes, tinct. cinchona 4 grammes,
spirit 85 grammes, rosewater 40 grammes.
(Schadler.)

BEEG'AMOT. Syn. Bee^amo'ta, L. ;

Beegamote, Fr. ; BEEaAMOTTE, Fr., Ger.

The bergamot-lemon, or fruit of cit'rns her'-

ga'mia ; also sometimes, colloquially, the fra-

grant oil obtained from its rind. See OiiS
(Volatile).

BERGBALSAM—MOUNTAIN BALSAM (of

G. Schmidt, Berlin). Recommended for

hemorrhoids, want of appetite, headache, con-

stipation, &c. Rhubarb 2 parts, cortex f'rau-

gulse 10 parts, milfoil flowers (Achillea miUe-
folium) 1 pai-t, tansy 1 part, crystallised soda

1| parts ; be digested for some hours in warm
water, the fluid expresssed made up to 26
parts, 30 parts of sugar dissolved in it, and

19

I
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lastly mixed with 17 parts of rectified spirit.

(Hager.)

BER'EY (ber'-re). Spi. Bag CA (pi. lac'cm,

-se), L.; Baie, Fr.; Beeee, Ger. Any small

succulent or pulpy fruit containing several

naked seeds or granules. In hotany, an inde-

hiscent pericarp or seed-vessel, pulpy, many-
celled, and many-seeded, tlie seeds being naked,

and for a time connected by a slender mem-
brane, from which they become detached at

maturity, and then remain dispersed through
the pulp. It is distinguished by its figure,

&c., into several varieties.

The leading berries employed in domestic

economy and the arts are noticed in their

alphabetical places (which see).

BER'YL (ber-ril). Syn. Aqtjamaeine'
(rene^); A'qua-maei'na, Bbetl'ltjs, L. ;

AlGTJE-MAEINB, BeEIL, Fr. J
BeRYLL, &C.,

Ger. ; Smaeagd, It. A beautiful mineral,

which, in its richer forms, is classed with
the gems. It is visually of a green colour of

various shades, passing into honey-yellow and
sky-blue. It is allied in composition to the

emerald; but occurs in much larger crystals

than that gem, and owes its colour to oxide of

iron instead of oxide of chromium. Accord-
ing to Gmelin its composition is—Silica, 68"7§;

alumina, 17'6^; glucina, 13"4§; red oxide of

iron, '24^. Other (previous) authorities state

that it contains fully 14§ of glucina, 2^ of

lime, and 1^ of oxide of iron.

The finest beryls come from Dauria on the

frontiers of China, from Siberia, and from
Brazil. Some of gigantic size have been
found in the U.S., at Ackworth and Gran-
tham, New Hampshire, and at Royalston,

Mass. One of these measured 32 x 22 x 15
inches, and weighed 2900 lbs. ; another, 12
X 24 X 45 inches, and weighed 1076 lbs.

Apatite or Saxony beryl, chrysolite or

pierre d'asperge, coloured fluor-spar, and
even natural crystals of phosphate of iron, are

often worked up by the lapidaries and passed

off as beryls, or false beryls, emeralds, topazes,

&c. See Gems, Pastes, &c.

BERYL'LA*. See Glxtcinttm, Oxide op.

BERYL'LIUM*. See Gltjcinittm.

BETAINE. C5H11NO21. An alkaloid occur-

ring in the juice of the mangold-wurzel.
Scheibler prepares it as follows:—The expressed

juice of the mangold-wurzel, strongly acidu-

lated with hydrochloric acid, is mixed with a

solution of sodium phosphotungstate ;' the

resulting precipitate containing albumen,
colouring matter, woody fibre, and a small

quantity of the base, is filtered as quickly as

possible, and the filtrate, mixed with a fresh

quantity of the precipitant, is left to itself for

eight or ten days. It then gradually deposits

on the bottom and sides of the vessel a crys-

talline precipitate, which is rinsed with a little

water and treated with milk of lime, whereby
' Prepared by dissolviuf: sodium bitungstate in ordi-

nary pliosplioric acid, addini; liydrocliloric acid, and
decanting tlie clear solution from the precipitate tliereby
produeed.

insoluble calcium phosphotungstate is pro-
duced, while the betaine remains in solution.

The filtered liquid freed from lime by carbonic
acid, and evaporated, leaves impure betaine,

which may be purified by recrystallisation

from alcohol, with help of animal charcoal.

A hydrochlorate, a sulphate, an aurochloride,

and a platinic chloride of betaine have been
prepared.

BE'TEL (be'tl). [Eug., Ger.] Syn. Be'tie,
Be'tel-teee, B. peppee-teee ; Betel, Fr.

;

Wasseepfbfeee, &c., Ger. j Pi'per be'tel
(Linn.), Chatica betlb (Miquel), L. A
climbing plant of the nat. ord. Piperacese,

common in India and the East. Its leaves, which
somewhat resemble those of the citron, are

bitter, stomachic, tonic, stimulant, and sialo-

gogue.

Betel. A common masticatory in the East,

where it is chewed in the same way as tobacco
is by Europeans and Americans, but much
more generally, being regarded by the Malays,
Sumatrans, &c., as an absolute necessary of

life. It is commonly formed by dividing

areca-nuts^ into four or six equal parts or

slices, one of which is rolled up, with a little

chunam,3 in a sirih or leaf of the piper-

betel/ and then constitutes a ' quid' ready for

use.

Prop., S^c. Betel, in those accustomed to its

use, produces a species of pleasing excitement
or intoxication, stimulates the action of the

salivary glands, stomach, and kidneys, corrects

acidity, diminishes cutaneous perspiration,

restrains excessive discharges, increases the
power of physical exertion and endurance,
moderates the efiiects of climate, and appears
to act as a general tonic on the system. It

darkens the teeth, and tinges the saliva as

well as the mouth and lips of a bright red

colour. In those unhabituated to its use it

causes giddiness, astringes and excoriates the

mouth and fauces, and temporarily deadens the

sense of taste. The Indians conceive that it

preserves and fastens the teeth, cleanses and
strengthens the gums, sweetens the breath,

cools the mouth, assists respiration, and acts

as a general aphrodisiac on both sexes. Peron
states that he preserved his health during a

long and very trying voyage by the habitual

use of betel, whilst his companions, who did

not use it, died mostly of dysentery.*

BE'TEL-NUT. Syn. Aee'ca-ntjt; Nux
aee'C-S) cat'echtt, N.-be'tbl, &c., L. The seed

of the catechu-palm {are'ca, cat'echu, Linn.),

divested of the husk or fibrous pericarp. The
whole fruit (aeeca-nttt of commerce) is about

the size of a small egg ; the husked nut is of

the size of a large nutmeg. The whole fruit

2 In many cases suitable pieces of the whole fruit, in-

cluding the husk, are used ; and in others only the husk
(pinang) ; there being different strengths and qualities of
' betel' employed.

3 Lime made by burning sliells.

* in some cases, the leaf of nliavica sirihoa (Miq),

\vhi(^h possesses similar properties, is employed.
!• ' Voyage aux Torres Australes.'



BETTNASSEN— RICE 291

is remnrlcablo for its narcotic or intoxicating
power. It has, however, been thought doubt-
ful whether its intoxicating effect is not
owing to the pipor-leaf in whicli it is wrapped
when eaten (chewed), rather than to any
special property of its own. See Aeeca
Catechu.
BETTNASSEN, Remedy for Incontinence of

Urine (prepared by Dr Kirchhoffer, in Kappel
by St Galle). Thirty powders, each consist-

ing of 2 grammes ferri carbonas, 4 grammes
ergotiB pulv., -03 grammes extract, sem.
strychni. aquos. The prescription for the
embrocation runs—Spirit serpylli 120 gram-
mes, tinct. sem. strychni. 60 grammes, liq.

amnion. 15 grammes. (Hager.)
BET'ULINE (-ii-lm; be'-tii). [Eng., Fr.]

S^n. Betuli'na, L. A crystalline substance
obtained from the bark of the white birch
{be'iula al'ha, Linn.).

BE'ZOAR (-zore). [Eng., L. indecl. ; prim.
Pers.'] Syn. Be'zoae-stone ; Bezoab'dus,
La'pis jbezoae'dictjs, &c., L, ; Bezoae, Be-
ZOABD, Fr. ; BezoaeStein, Ger. The name of

preternatm'al concretionsfound inthestomach,
intestines, &c., of certain animals, and formerly
supposed to possess the most extraordinary
antidotal power and medicinal virtues. So far,

indeed, did this belief extend, that other sub-
stances regarded as antidotes were called

BEZOAE'DicSf, or otherwise named after them
;

whilst the adj. bezoae'dicI (bez-) and be-
ZOAE'TiCALf (bezoardique, Fr. ; bezoar'dicus,

L.), came to be synonymous with antidotal.

Certain bezoars were once valued at even ten
times their weight in gold. They were not
only taken internally, but also worn as amulets.
They have, however, long since fallen into dis-

use in this country.

Among the leading bezoars of old medicine
are

—

Bezoar, Ger'man. Syn. Be'zoae Geeman'i-
CUM, B. capei'num, L. From the Alpine
goat.

Bezoar, Hu'man. Syn. B. hom'inis, L.
Falsely stated to be found occasionally in man.

Bezoar, Microcos'mic. Syn. B. miceocos'-
MICUM, L. Human urinary calculi.

Bezoar, Mon'key. Syn. B. siM'iiE, La'pis
S., L. From certain species of ape or monkey,
obtained by giving an emetic.

Bezoar Occiden'tal. Syn. West'een b.; B.
occidenta'le, L. Found in the fourth sto-

mach of the chamois or wild goat of Peru, &c.

;

or, according to others, of a species of ante-
lope.

Bezoar, Orien'tal. Syn. East'een b.; B.
oeienta'le. Lapis b. oeienta'iis, L. From
the fourth stomach of ca'pra cega'grus, a species

of goat inhabiting the mountains of Persia, &c.

1 Some authorities derive this word from hadzahr or
pazahar, Persian compounds implying 'antidote to poison ;'

others, from pasencj, or pasaJir, the name of the goat in
Persia. Mayne's notation— J(;«'oar, is unusual ; and several
of his analogues, synonymes, &e., are incorrectly given
(? misprinted).

I

Bezoar, Ox. Syn. B. bovi'num, L. From
the ox, and other bovine animals.

Bezoar, Por'cnpine. Syn. B. nYs'TRicis, B.
iiys'teicus, La'pis n., L. poeoi'nus, &c., L.
Said to be found in the gall-bladder of the
Indian porcupine. Chiefly from Malacca. Has
an intensely bitter taste, which it imparts to
water.

Bezoar, West'ern. See Occidental Bezoae
{ante).

Of the preceding, those from the stomach
of ruminants vary in size from that of a bean
to that of a hen's egg, and have a composition
and appearance closely imitated by the follow-
ing formula, the product of which is commonly
sold for them :

—

Bezoar, Facti"tious. Prep. From pipe-clay,
or clay and chalk, equal parts, made into a stiff

paste with ox-gall ; a little hair or wool being
added, and the resulting mixture pressed by
the hands into small masses of a flattened
spheroidal or egg-like form. These give a
yellow tint to paper rubbed with chalk, and a
green one to quick-lime, which tests are used
for genuine bezoars. Like the latter, they are
antacid or absorbent, which is probably the
only virtue they possess.

Amongst ' chemical bezoars' now obsolete
even on the Continent were

—

Bezoar, Ar'gentinef ; B. hjna"ee, L. Made
by distilling butter of antimony with a solu-

tion of nitrate of silver. Once highly esteemed
in epilepsy and head diseases.

Bezoar, Min'eral ; B. mineea'lb, L. Pow-
der of algaroth deflagrated with nitre in a red-
hot crucible, and then well washed with watei'.

Once used as a diaphoretic. Other similar

preparations were B. jotia'le (from tin), and
B. MAETiAiiE (from iron).

Bezoar, Sat'urnine, B. of lead ; B. satue'ni,
L. Made by distilling a mixture of oxide of
lead, butter of antimony, and nitric acid.

Once highly esteemed in diseases of the
spleen.

BHAURTA. In Indian cookery, a dish made
of mashed potatoes and onions, strongly spiced
with capsicum, and sometimes also with curry-

powder, shaped in a mould, and then slightly

baked.

BIBAS'IC. Syn. BiBAs'ictrs,L.; Bibasiqub,
Fr. In chemistry, having two bases, or two
atoms of the base or basic radical in its com-
position. See Acid, Nomenclatuee, Salt,

&c.

BIB'ERON (bib'-ron^). [Fr.] A sucking-

bottle or ' artificial mother.' See Bottles.
BrBIEINE (be'-). See Bebeeeine.
BIB'ULOUS (-ii-). Syn. Bib'Olus, L.;

Spongibux, Fr. Absorptive ; spongy.

BICAR'BONATE. A salt in which only half

the hydrogen in (hypothetical) carbonic acid

(H2CO3) is replaced by a metal, e. g. bicarbo-

nate of sodium, NaHCOg.
BICE (bise), Syyi. Blue bice. See Blub

Pigments.
Bice, Green. See Geben Pigments.
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BICKEL'SCHER THEE, for constipation,

flatulence, hemorrhoids, loss of appetite,

stomach complaints, and similar diseases.

Cassia lignea and anise, of each 3 parts;

cumin and fennel seed, each 4 parts; senna

leaves, 20 parts; to be bruised together. (Sella

and Hager.)

BI'DERY (be'-). Syn. Vi'det. An alloy

of which the chief seat of the manufacture is

the city of Bider', near Hyderabad, India. It

was first brought under the notice of the

British public at the International Exhibition

of 1851, where many articles made of it were

greatly admired for the elegance of their forms,

and the gracefulness of their engraved and

enchased patterns.

Prep. 1. Zinc, 31 parts ; copper and lead,

of each 2 parts; melted together, with the

usual precautions, under a mixture of resin and
beeswax, to prevent oxidation.i^

2. (Dr Heyne.) Copper, 8 parts; lead, 2

parts ; tin, 1 part ; melted together, as before.

For use, the resulting alloy is remelted, and

to every 3 parts of it 16 parts of zinc are

added.

Prop., 8fc. Colour between that of pewter

and zinc ; does not corrode by exposure to air

or damp ; yields little to the hammer, and can

only be broken by extreme violence. It pos-

sesses a convenient degree of fusibility, above

that of zinc and tin, but much lower than that

of copper. For the turner it is usually cast in

moulds of baked clay ; but otherwise in moulds

of iron or other hard metal. The beautiful

black colour which the finished articles pos-

sess is imparted by dipping them into a solu-

tion of sal-ammoniac, saltpetre, sea-salt, and

blue vitriol. See Beass, Beonzb, Pewtee,
&c.
BIDET' (bid-ef; -a'—Fr.). An article of

bedroom furniture conveniently formed for

laving the lower part of the body. Besides

the value of its use as an instrument of per-

sonal cleanliness and health, it offers a ready

means of medicating the parts, often highly

serviceable in piles, prolapsus, affections of the

scrotum and prostate gland, strangury, ischuria,

suppressed or difficult menstruation, &c. See

Abltttion, Baths, &c.

BIELEFELDER TROPPEN— BIEIEFIEL-
DER DROPS (Bansi). A spii-ituous extract of

wormwood, unripe oranges, rhubarb, casca-

rilla, cloves, and gentian. (Hager.)

BIEN'NIAL (bl-en'-y'al). Si/n. Bien'niS,

L. ; BiENNAi, Bisanntjei,, De deux ans,

Fr. ; ZwEiJAHEia, Ger. Occui-ring once in,

or lasting, two years. In hotany and garden-

ing, applied to plants that do not produce

flowers and seed until the second year or season

of their growth, and which then die; subst., a

biennial plant.

The existence of the biennials, like that of

the annuals, may be prolonged by art ; indeed,

many of them, by carefully removing the

* Tlicse are very nearly the proportions which Dr
Hamilton says he 3!>\v used in Tiiflia.

flowers ere the seed-vessels begin to form, may
be made to bloom a second season, and even
for several seasons following, like perennials.

See Annuals, Flowees, Plants, &c.
BIFF'IN. A baked apple, flattened by

pressure.

Prep. The apples are placed in a cool oven
6 or 7 times in succession, and flattened each
time by gentle pressm-e, gradually applied, as

soon as they are soft enough to bear it ; after

which they are taken out, and as soon as cold

put on clean dishes or glass plates. The sour

or tart variety of apples is the best for baking.

If the process be well managed, the appear-

ance of the prepared fruit is very rich and the

flavour delicious.

BIL'BERRY. The whortleberry.

Bilberry, Bear's. Uva ursi,

BILE. Syn. Bi'lis,^ Cho'le,3 Fel,^ L.;

Bile, Fiel, Galle, Fr. ; Galle, &c., Ger. A
bitter fluid secreted by the liver, from venous
blood ; in part flowing from the intestines, and
in part regurgitating into the gall-bladder.

Its composition is of a very complex character ;

and its uses in the animal economy appear to

be—to separate the chyle from the chyme,
to promote the digestion and assimilation of

oleaginous substances, and to assist in exciting

the peristaltic action of the intestines. The
faeces appear to owe their colour chiefly to the

presence of bile ; as, without it, they possess a

dirty pipe-clay colour. Several of the sub-

stances which enter into its composition, or

which are formed from those which do so, are

noticed elsewhere, under their respective names.

Its analysis, detection, and uses in the arts are

given under Gall.
Bile (of Animals). See Gall.
BILE, Bil'iousness. Under these terms are

popularly included all those slight affections

of the stomach usually accompanied with de-

rangement of the head and bowels, apparently

arising from excess of bile. Persons subject

to attacks of this description should be particu-

larly careful to avoid excess in both eating and
drinking, and should more especially shun

those articles of food and those liquors which,

from experience, they find are apt to disagree

with them. A mutton chop, slightly under-

dressed, is an excellent article for the breakfast,

or the lunch, of bilious patients; and good

beef or mutton, either broiled or roasted, so

that the gravy be retained, is better for dinner

than many dishes apparently more delicate.

These, with fresh game and venison, form a

good variety from which to choose a bill of

fare. New beer and porter should be particu-

larly avoided, as well as boiled meat, stews,

soups, greasy or rich puddings, much butter

or fat, and most articles of pastry, as they are

very indigestible, and, by overtasking the

powers of the stomach, very apt to derange

2 Properly, the ' grail ' after it leaves the ' gall-bladder'

—a sense retained in its English analogue.

3 XoAi), Gr.

Strictly, the gall-bladder with the gall.
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it. Strong cheese,' salads (particularly cu-

cumbers), over-ripe or unripe fruit, new bread
and rolls, cabbages and green vegetables, and
especially peas, beans, nuts, almonds, and the

like, arc also objectionable for parties with

delicate stomachs or a bilious tendency. The
bread eaten by such persons should be per-

fectly free from alum, and preferably prepared

with meal retaining the whole of the bran in

it J and should be two days, or at the least

one day old. The quantity of animal food

per day, except for the laborious, should be
limited to from 6 or 8 to 12 oz. ; and warm
slops of all kinds, e.Kcept moderately strong

tea and coffee, should be taken as seldom as

possible, and, in general, avoided altogether.

Even cocoa and chocolate prove injurious to

the delicate and bilious. Out-door exercise

and plenty of fresh air are essential to the

health of such persons. Those who indulge in

them freely are never attacked with affections

of this kind, unless it be after gluttonising or

heavy drinking. Above all things heavy and
late suppers should be abandoned ; indeed, the

better plan is to take nothing more than a hard
biscuit, or dry crust, after tea.

In general, attacks of bile may be pre-

vented by the exercise of moderate judgment
and temperance in living; and in those

hitherto subject to them by the occasional

use of an aloetic, mercurial, or saline aperient;

and they may be generally rapidly removed
by an emetic, followed by a dose of castor oil,

Epsom salts, or Seidlitz powder. A tumbler
of pure cold water taken on retiring to rest,

and another (or even two) on rising in the

morning, will often remove both the tendency

and the fit, when all the usual remedies

have failed. See Abeenethy Medicines,
Antibiliotts, Dyspepsia, Stomach Aefec-
TIONS, &c.

BILHARZIA HiEMATOBIA. A fluke-

like parasite. It is bisexual. The body of

the male is thread-shaped, round, white, and
flattened anteriorly. The female is thin and
delicate. This creature was discovered in the

portal vein and bladder of man by Bilharz, of

Cairo, after whom it was named. It is

especially prevalent in those who dwell by the

banks of the Nile, and is also very frequently

met with amongst the inhabitants of the Cape
of Good Hope. It is the cause of very serious

disturbance in the human economy, and not
infrequently of death.

The main symptoms of the disease this

dangerous parasite sets up are those which
point to derangement of the urinary organs

;

but its effects are not confined to these, since

there seems little room to doubt that it is

the chief cause of the dysentery so prevalent

in Egypt, the eggs of the diatoma being found
deposited within the intestinal vessels, or

beneath the exudations of the swollen mucous
membrane. Dr Harley has found the ova in

the urine of persons affected with hsematuria

1 Rotten cheese is absolute poison to the bilious.

at the Cape of Good Hope. When death
ensues from the presence of this parasite the
post-mortem appearances are various. In the
bowels, congestion, deposits upon the mucous
membrane, and extensive ulcerations, degenera-
tion and atrojjhy of the kidneys, dependent
upon an infiltrated state of the ureters, and
blocking of the portal vein, due to the pre-

sence of myriads of the parasites, are some of
the most important pathological changes.
BILIARY AFFECTIONS (-yar-e). See BiLE

(ante), Calculi, Jaundice, Livee, &c.
BI'LINE (-lin). St/n. Bili'na, L. This

name has been loosely applied to two sub-

stances:—1. Bile, or pure bile, freed from the

mucus of the gall-bladder, and gently evapo-
rated to dryness. A gummy pale yellow mass,
white when powdered :—2. Tauro-cholalic or

choleic acid. See Gall, &c.

BILIOUS (-yiis). Si/n. Bilio'sus, L.;
BiLiEUX, Fr. ; Gallig-, Gallicht, &c., Ger.
Pertaining to, caused by, full of, or having
excess of bile. See Bile, Biliousness,
BILIPH'EINE (-e-in). Cholepyrrhine.

BILIV'ERDINE (-din). A green colouring

matter, identical with chlorophyll, found in

bile, and in the green dejections of children.

BILL OF FARE. In cookery, domestic eco-

nomy, &c., a list of things ready dressed or

prepared for the table (caete, c. d'un eestau-
EANT, MENU, &c., Fr.) ; also a list of articles

of food in season. For Tables of the latter,

see Food.
BI'NARY. Syn. Bina"rius, L. ; Binaire,

Fr, Consisting of two parts. In cliemistry,

compounded of two elements, or of two bodies

performing the function of elements,

BINOCULAR (-ii-). Having two eyes. In
optics, of or with two eyes, as binoc'ular

vi"sion; or formed with two eye-pieces or

tubes, so as to be used with two eyes, as a b.

mi'croscope, b. tel'escope, &c.

BIRCH. Syn. Be'tula, L. ; BoULEAU, Fr.

;

BiEKE, Ger. The common name of trees of

the genus he'tula ; appr., i. al'ba (Linn.), or

white birch ; also its wood. See Betuline,
and heloio.

Birch, Black. Syn. Cher'ey b.. Sweet b..

Mount'AiN mahog'any ; Betulen'ta, L. A
forest tree of N. America. Wood used for

cabinet work ; bark yields a volatile oil similar

in odour and taste to that of gualtheria ; juice

obtained by tapping, saccharine, and yields

BIRCH-SUGAR.
Birch, White. Syn. Birch, (or) Common

B. ; Be'tula, L. A tree found in the woods

of England. Wood neither very hard nor du-

rable ; leaves formerly used in itch and dropsy

;

bark febrifuge, yields a pyroligneous oil by
distillation. See OiLS (and above).

BIRD^ [Eng., Sax.] Syn. A'vis, L.; Oiseau,

2 Properly, a 'cliicken' or ' young flying animal.'—It is

remarkable, as observed by Webster, that a nation should

lay aside the proper generic name of flying animals

—

' fowl' ifuffel, fiic/l, Sax.; voffel, Ger., Dut. ; fuffl, Dan.

;

foffef, Sw. 5 from the root of the Lat., /K^io,/i!((70), and
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Fr. ; VOGEL, Ger. Any fowl or auimal of the

feathered kind. In fashionable and gour-

mandic cant, appr. a partridge. See Bibds
(below).

BIRD'LIME. St/n. Vis'ctrs, L. ; Gltt, Fr.

;

VoGELLEiM, Ger. Prep. The middle bark of

the holly (gathered in June or July) is boiled

for 6 to 8 hours in water, or until it becomes

quite soft and tender; the water is then

drained off, and it is placed in a heap, in a pit

underground (commonly on layers of fern),

and covered with stones. Here it is left to

ferment for 2 or 3 weeks, and watered, if ne-

cessary, until it assumes a mucilaginous state.

It is next pounded in a mortar until reduced

to a uniform mass, which is then well kneaded
with the hands in running water, until all the

refuse matter is worked out. It is, lastly,

placed in an earthen vessel, and covered with

a little water j in which state it may be pre-

served from season to season. In about a week
it is fit for use.

Prop. Greenish coloured; very gluey, stringy,

and tenacious ; when air-dried, brittle and pul-

verisable, but capable of gradually assuming its

previous viscosity when moistened.

Uses. To cover twigs to catch birds, and
other small animals. It is said to be discutient,

but is now never employed in medicine.

Obs. Birdlime may also be made from
mistletoe berries,the young shoots of the elder,

the bark of the wayfaring-tree, and some other

vegetables, by a similar process to that above

described. Should any of it stick to the hands
it may be removed by means of a little oil of

turpentine.

A kind of factitious birdlime is made by
boiling linseed oil either with, or without, a

little yellow resin, until it forms a viscid,

stringy paste when cold. This is chiefly used,

spread on paper or cloth, to catch insects.

See FiY-PAPEES, &c.

BIRDS. St/n. A'vES, L. Birds, besides their

value as food, play an important part in the

economy of organic nature, and particularly

in that of the vegetable kingdom. They are

the best friends of the agriculturist and the

gardener; and their presence, in numbers,
appears essential to keep down the innu-

merable races of insects that prey upon our
cereals, fruits, and culinary vegetables. M.
Florent Prevost, who has for fifty years pre-

sided over the Natural History Museum of

Paris, and who has, like the ancient Roman
augurs, examined the entrails and stomach of

fowls with scientific curiosity, avers, as the

result of his long experience, that birds, of

whatever sort, are an unmitigated blessing to

the farmer, and that the detritus and organic

particles found by inspection of them in whole
hecatombs, which, by the assistance of the
Royal Forest Rangers, he has sacrificed on the
altar of utility, show an immense preponderance
of insect corpuscula in their digestive organs,

substitute the name of the young of those animals as the
generis term.

whilst the traces of cereal or other valuable

products are infinitesimal in comparison. It

is found that even sparrows, rooks, and owls

—

three of the feathered tribe the most perse-

cuted by the farmer—are, in reality, the

faithful and vigilant conservators of his fruits

and crops. In one of the smaller states of

Germany, where, owing to public rewards
being given to their destroyers, the whole race

of sparrows were exterminated, the crops
failed to such an alarming extent that it

became necessary to offer large premiums for

the reintroduction of these useful birds from
other parts. In some of the agricultural dis-

tricts of France, where the destruction of

small birds has been carried on with relentless

activity for years, insects have so prodigiously

multiplied as to attack everything green
around them. Even the forest trees are, in

many cases, denuded of leaves by them, and
are rapidly pei'ishing. Venomous species of

caterpillars, previously scarcely known except

to entomologists, have now become common

;

and cases of children losing their lives from
attacks of them whilst birdnesting have
been published in newspapers.^ In our

own country the extension of sparrow-

clubs—associations disgraceful to the boasted

intelligence of the nineteenth century

—

threatens similar results. Already the gar-

dener finds his fruit-crops lessening year by
year; and that many of them, particularly of

the smaller and sweeter fruits, have become so

precarious, that they now scarcely pay for

cultivation. In our own neighbourhood,

where small birds have for some years been

destroyed by bushels at a time, it is almost

impossible to raise a currant, gooseberry,

cherry, or plum ; whilst seedling flowers and
culinary vegetables often entirely disappear

on the first night after being planted, or are

so completely deprived of the succulent portion

of their leaves and stems, that the remaining
skeleton of network in a few days withers and
dies. But this is not aU—the columns of our

diurnals bring us continual reports of failing

grain-crops in the neighbourhoods in which
these bird-clubs have existed for any length

of time, and that even on land previously

remarkable for its fertility.* Did this loss fall

only on the benighted beings who so wilfully

cast back the blessings of an all-wise protect-

ing Providence, it would be a just retribution

;

but, unfortunately, it affects the whole nation,

and threatens, ere long, unless arrested by
legislation, to prove a national calamity. The
only apparent remedy for the evil, at present,

is the diflusion of information tending to show
that the farmer and the gardener, in destroy-

ing small birds, destroy their best friends.

[For further information respecting birds,

see AvES, BiED (ante). Game, Gebman Paste,

^ A striking fatal case of this description is given in the

'Times'of June 12, 1863.
2 See the 'Times' and other leading 'journals' for

1863.
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Nests (Edible), Poultry, Puteefaotion,
Taxidermy, Teussing, &c.]

BIRKENBALSAM—BIRCH BALSAM (Dr
Friedreich Lengiel). A cosmetic against

wrinkles, small-pock marks, freckles, mole
spots, red noses, acne, &c. 5 grammes water

glass, 2 grammes potash, 1 gramme soap, 5

grammes gum arable, 10 grammes glycerin,

400 grammes water. (Schadler.)

BIS'COTIN. [Fr.] A small biscuit. In cooTc-

ery, &c., a species of confection made of eggs,

flour, marmalade, and sugar, variously com-
pounded and flavoured according to the taste

of the operator.

BIS'CUIT (-kit). [Eng.,Fr.] Syn. BucCEi-
ia'tum, Pa'nis bis coc'tus, L. ; Swieback,
Ger. ; Biscotto, It. ; BizcoCHO, Sp. Literally,
' twice-baked ;' appr., a well-known variety of

hard, dry, unleavened bread, made in thin flat

pieces. Those prepared for seamen (sea'-bis-

OTJITS, oap'tain's B.i) are composed of flour

and water only. When made of fine flour

and a few caraway seeds are added, they are

commonly called Ae'eei^e'thy biscitits.

Fancy biscuits generally contain a little sugar

and butter, to which almonds, caraways, mace,
ginger, lemon, and other articles, technically

called ' flavourings,' are frequently added.

Frep. On the small scale, biscuits are made
by forming the flour and water into a dough
by the common process of hand-kneading,

occasionally assisted with a lever, as in making
ordinary bread. The dough is then rolled

into a sheet, and cut into pieces of the desired

size and form. These, after being stamped, are

exposed to the heat ofa moderately quick oven,

when a few minutes (12 to 18, according to

their size) are suSicient to bake them.

On the large scale, the whole manual pro-

cess, from preparing the dough to the point

at which the newly-made biscuits are ready

for baking is now generally performed by
machinery. The articles so prepared are

commonly known in trade as ' machine-made
biscuits,' and are not only much cheaper,

but of fully equal quality to those ' made by
hand.' In the bakehouses of her Majesty's

Victualling Yards at Deptford, Gosport, and
Plymouth, the ingenious machinery invented

by Mr T. T. Grant is employed. These

establishments are said to be capable of pro-

ducing annually above 8000 tons of sea-bis-

cuits, at a saving of upwards of 12,000Z. a

year, from the cost that would have been

incurred for the purpose on the old system.

Under the latter it is stated that wages, and
wear and tear of utensils, cost about \s. Gd.

per cwt. of biscuit ; whilst under the new
system the cost is only 5c?.

The allowance of biscuit to each seaman in

the royal navy is 1 lb. per day ; or, on the

average, six biscuits.

Biscuits Depuratifs (Olivier) are made with

1 A captain's biscuit differs from a common 'sea

biscuit ' in being made of finer flour.

meal, milk, and sugar. Each biscuit contains

1 centigramme corrosive sublimate. (Foy.)

Biscuits, Fancy. The varieties of these are

almost innumerable. In a printed list now
before us we observe the names of upwards of

one hundred different kinds. These are pro-

duced by vai-ying the number and proportions,

of the ingredients used in their composition,

and the form and size in which they are

turned out of hand. They are further modi-
fied by the relative heat of the oven, as well

as the length of time they are allowed to

remain in it. It would, therefore, be waste
of space to give particular directions for the

pi-eparation of each. The proportion of butter

and sugai", or either of them, may be from 1

oz. and upwards, to flour, 1 lb. ; according to

the degree of richness desired. In a few cases

milk, or eggs, or both, are introduced. The
' flavourings ' embrace a wide range of sub-

stances—bitter almonds, caraways, cassia, cin-

namon, ginger, mace, nutmeg, lemon, orange-

peel, orange-flower water, essence of peach
kernels, vanilla, &c. &c. j many of which give

their name to the biscuit. — Ae'eow-eoot
biscuits are usually made of equal parts of

arrow-root and flour j meat'-biscuits, from
about 1 part of lean meat (minced small and
pulped) beaten to a dough with about 2 parts

of flour, and a little seasoning, no water being
added -^ soda biscuits, by adding 1 to 2 dr.

of carbonate of soda to each lb. of flour. In
most other cases, the mere inspection of the

biscuit will convey to the experienced biscuit-

baker and cook sufficient information to enable
him to produce an exactly similar one, or at

least a very close imitation. The richest kind
of sponge-biscuits, as we are informed, are

made as follows :—Add the whites and yelks

of 12 eggs, previously well beaten, to 1| lb. of

finely powdered sugar, and whisk it until it

rises in bubbles, then add 1 lb. of the finest

pastry -flour, and the grated rind of 2 lemons.

Put it into ' shapes,' sift a little sugar over

them, and bake them in buttered tin moulds,
in a moderately quick oven, for nearly half an
hour.^

Biscuits Purgatifs (Caroz). Each biscuit

contains 2 decigrammes scammony. (Reveil.)

Biscuits Purgatifs (Sulot). Each biscuit

contains 6 decigrammes scammony.
Biscuits Purgatifs et Vermifuges (Ferd.

Graf, Aschbach) contain i gramme resina

scammonii in each.

Biscuits Purgatifs et Vermifuges au Calomel

(Sulot). There are 3 decigrammes of calomel

in each. (Reveil.)

Biscuits Vermifuges a la Santonine (Sulot

Each biscuit contains 5 centigrammes of san

tonin. (Reveil.)

Biscuits, dev'iled, in coolcery, are captain's

biscuits (or any similar kind) buttered on both

^ JFor the meat-biscuits used in the navy, and by
travellers, see Meat.

* A few fancy biscuits will be found noticed in their

alphabetical places. See Cracknels, Macakoons, &c.
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sides, peppered well, and then covered on one

side with a slice of good cheese formed into a

paste with made mustard; the whole being

seasoned with a little cayenne pepper is, lastly,

grilled. Chopped anchovies, or essence of an-

chovies, is a good addition.

BISMUTH. Bi. Bismuth, Etain DE GLACE,

Fr.; Bismuth, Wismuth, W.-metaii, Ger.

One of the metals.

Sources. Bismuth occurs in the mineral

kingdom in the metallic state (na'tive bis-

muth), and in combination with sulphur

(bis'mOthine), and with oxygen (b. o'chee,

&c.). That of commerce is mostly imported

from Saxony, where it is chiefly obtained

from native bismuth by the simple process of

eliquation. The ore, sorted by hand from the

gangue, and broken into pieces of about the

size of nuts, is introduced into the ignited

iron pipes of the furnace (see engr.) until

Bismuth furnace in section.

«, Eliquation-tube.'^

b, End at wliich it is charged.
e, End from which the metal flows.

d, Receiving-pan.
e, Water-trough.

/, Grate, &c.2

g, g, Draught-holes.

these latter are filled to about one half their

diameter and to three fourths of their length.

From these the liquefied metal is allowed to

flow into iron pans containing some coal-dust,

and from these into a trough of water, in which
it is granulated and cooled. It is subsequently
remelted and cast into moulds so as to form
' bars ' varying in weight from 25 to 56 lis.

each. In this state it usually contains a small
admixture of arsenic, iron, lead, and sulphur

;

from the first of which it may be freed by
exposure for some time, under charcoal, at a
dull red heat. It is best obtained in a pure
condition by heating to redness, in a covered
crucible, a mixture of oxide, or subnitrate of
bismuth, with half its weight of charcoal.

Prop. Colour greyish-white with a reddish
tint; crystalline; very brittle (may be pow-
dered) ; melts at about 480° Fahr., and does
not re-solidify until cooled to 6 or 7° below
this point ; it volatilises at a strong heat, and,
in close vessels, the fumes condense unchanged
in crystalHne laminje; little acted on by the
air, but when exposed to it at a high tem-
perature burns with a faint blue flame, emit-
ting yellow fumes which condense into a

1 Several of these tubes arc usually set side by side
together.

*. Usually one to each eliquation-tube.

yellow pulverulent oxide ; when slowly cooled,

in large masses, it forms large cubic crystals

or octahedrons of great beauty; nitric acid,

somewhat dilute, dissolves it freely. It is

highly diamagnetic. Sp. gr. 9'8 to 9'83, which,
by careful hammering, may be increased

to 9'8827. A bar of bismuth, when heated
from 32° to 212°, expands exactly f\^ in

length.

Uses, ^c. Bismuth enters into the compo-
sition of STEREOTYPE-metal, SOLDER, PEWTBE,
EUSIBLB METALS, and several other alloys.

Added to other metals it renders them more
fusible. An alloy of tin, nickel, bismuth, and
silver is said to hinder iron from rusting. A
mixture of bismuth, lead, and tin is much
employed for taking impressions from dies,

forming moulds, and for other purposes.

Bismuth salts are usually insoluble, or de-

composed by any quantity of water into free

acid and a basic salt. They are nearly all

colourless, and, except the chloride, more
volatile. They are easily recognised by the
following reactions :

—

Their saturated or concentrated solutions
giving a white precipitate on dilution with
water : — Sulphuretted hydrogen blackens
them, or gives a black precipitate :—The nitric

solution is unaffected by the addition of sul-

phuric acid :—Chromate of potassium gives a
yellow precipitate, which differs from that
from lead, by being soluble in nitric acid, and
insoluble in potassa.

Von Kobbell takes a mixture of potassium
iodide and flowers of sulphur in equal propor-
tions, and heats the whole on charcoal before
the blowpipe ; the production of bright scarlet,

very volatile bismuth iodide ensues, even when
only traces of bismuth are present.

For a method of volumetrically estimating
bismuth, consult a paper by Mr Pattison
Muir, in the ' Journal of the Chemical Society,'

April, 1876.

Bismuth, Car'bonate. (Ph. B.) Mix nitric

acid, four fluid ounces, with three fluid ounces
of distilled water, and add in successive por-
tions purified bismuth, in small pieces, two
ounces. When effervescence has ceased apply
for ten minutes a heat approaching ebullition

;

then decant the solution from any insoluble

matter. Evaporate to two fluid ounces, and
add this in small quantities at a time to a

cold filtered solution of six ounces of carbonate
of ammonia, in two pints of distilled water,

constantly stirring. Collect precipitate on a

calico filter ; wash till washings pass tasteless.

Remove water by slight pressure of the hands,

and dry at a heat not exceeding 150°.

—

Dose,

5 to 20 grains.

Bismuth, Chlorides of:

Basic Chlo"ride. BigClg. Syn. Subchlo"-
EXDE OF BISMUTH, PeARL'-POWDEE ; BlSMU'-
THi subchloei'dum, L. Prep. A dilute

solution of hydrochloric acid is dropped into

another of bismuth (prepared by dissolving

that metal in nitric acid) ; and the resulting
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precipitate, after being well washed in pm-e

water, is dried in tlic shade.

—

Prop., Uses, Sfc.

Similar to those of the snljnitvate.

Clilo"ride. EiClj. St/n. Teeohio"iiide of
BISMUTH. Prep. A mixture of corrosive subli-

mate, 2 parts; bismuth, 1 part; (both in pow-
der) is exposed to heat until all the ' mei'cury'

present is expelled, after which it is at once

put into bottles. A greyish-white, granular

substance.

Bismuth, Nitrates of:

Basic, Nitrate. BiONOg. Syn. Peael-
WHITE, BlSMTJTH SUBNITKATE ; BiSMTJTHI
SUBNITEAS, B. BISMUTHI NITEAS, L. ; BlANC
DE Paed, B. d'Espagne*, &c., Fr.; Peelweiss,
SoHMiNKWEiss, &c., Ger. Prep. Bismuth,
1 oz. ; nitric acid, 1^ fl. oz. ; distilled water,

3 pints; mix 1 fl. oz. of the water with the

acid, and dissolve the bismuth in the mixture

;

throw the solution into the remainder of the

water, and, after repose, pour off the super-

natant liquor, drain the powder that has sub-

sided on a linen cloth, wash it with distilled

water, and dry it with a gentle heat.

Prop. A pearly white, inodorous powder,
insoluble in water, but freely soluble in niti-ie

acid ; long exposure to a strong light turns it

greyish. When prepared from a neutral solu-

tion, it consists of very fine microscopic crys-

talline laminse ; hut when prepared from acid

solutions, with less water, the crystals are

acicular, and more silky and lustrous. When
moistened it exhibits an acid reaction with
litmus paper.

Pois., <^o. Like the other salts of bismuth,
it causes vomiting, purging, giddiness, cramp,
insensibility, &c. No certain antidote is known.
The treatment may consist of an emetic, fol-

lowed by the copious use of emollient drinks,

as weak broth, barley water, milk and water,

&c. J and subsequently, when necessary to

prevent inflammation, by a low diet and
aperients.

Uses, Sfc. In medicine, as a sedative, an
astringent, or tonic, and an antispasmodic, in

chronic afEections of the stomach unaccom-
panied by organic disease of that organ, and
apparently of a nervous character; particularly

in gastrodynia, troublesome sickness and vomit-
ing, pyrosis or waterbrash, and generally in

gastro-intestinal affections attended with
fluxes; also in intermittent fever, spasmodic
asthma, &c.

—

Dose, 5 to 10, or even 20 gr.

Externally, made into an ointment with 4
parts of lard, it has long heen employed in

certain chronic skin diseases. Under the name
of peael-white it is commonly used by ladies

as a cosmetic ; but it is stated that it injures
the skin, producing, after a time, paralysis of
its minute vessels, rendering it yellow and
leather-like—an effect which, unfortunately,

it is usually attempted to conceal by its freer

and more frequent application. In very large
doses it is poisonous.

Both the basic nitrate and the basic chloride

of bismuth pass under the names of PEAEi-

WHITE and peael-powdeb, owing to their

extreme whiteness and beauty. That of the

druggists, however, is usually the former

;

that of the perfumers usually the latter, but
not unfrequently both.

Bismuth Powder, for beautifying the skin
and removing freckles. (From North America.)
Consists of calcium carbonate, with much
clay, and is free from injurious metals.

(Chandler.)

Bismuth, Purified. (Ph. Br.) Put bismuth,
10 ounces, and 1 ounce of powdered nitrate of

potash, into a crucible, and heat them until

both are fused. Continue the heat, constantly

stirring, for fifteen minutes, or till the salt has
solidified into a slag above the metal. Remove
the salt, add nitrate of potash, 1 ounce, to bis-

muth in crucible, and repeat the process. Pour
the fused bismuth into a suitable mould, and
let it cool.

Nitrate. Bi(N03)3. Syn. Neuteai ni-

TKATE, Teeniteate. Purified bismuth (in small

fragments), 2 oz.; nitric acid, 6 oz.; dissolve

with heat, adding more acid, if necessary, to

effect entire solution of the metal; to the
resulting solution add half its volume of

distilled water, filter through powdered glass,

and evaporate until crystals form.

Use. Chiefly in chemistry, and as a source

of the pure oxide and the subnitrate.

Bismuth Oxides :

—

Bismuthous Oxide. BijO,. Syn. Tee-
oxide OE BISMTTTH, PeOTOXIDE OE BIS-

MUTH. From either the neutral or the basic

nitrate, by exposure, in a crucible, to gentle

ignition. Pure. A straw-yellow powder, of

rather difficult solubility.

Hy'deated :—By gradually dropping an
acid solution of bismuthous nitrate into a con-

centrated solution of potassium hydrate per-

fectly free from carbonic acid, and washing
and drying the resulting precipitate. Pure.
A rich-looking white powder.

Prop., Sfc. Fuses at a high temperature, and
then acts as a powerful flux on siliceous matter
without itself imparting colour, a property of
which the enameller and gilder has long availed

himself. Like the basic nitrate, it has been
used as an antispasmodic and as a cosmetic.

Sp. gr. 8-211 to 8-355.

Bismuthic Oxide. BigOg. Syn. Bismuthio
awhydeide, Bismuthic acid. Suspend ter-

oxide of bismuth in a strong solution of potassa,

and pass chlorine through the mixture until

decomposition is complete; treat the powder
with dilute nitric acid (to remove any unde-
composed teroxide), after which wash it in

cold water, and dry it.

Prop., Sfc. A reddish powder, soluble in

water. Its salts, of which little are known,
are called bis'muthates. When heated it

loses oxygen, and a bismuthate of bismuth is

formed.

Bismuthous Sulphide. BigSg. This compound
occurs native (bis'mOthike), and may be easily

prepared artificially by either fusing its ele-
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ments together, or by passing sulphuretted hy-

drogen through a solution of nitrate of bismuth.

Bismuthous Valerianate. Syn. Bismu'thi
VALEria'nas, L. Prep. An acid solution of

nitrate of bismuth is decomposed with a solu-

tion of valerianate of soda in water containing

a little free valerianic acid ; the precipitate is

carefully washed in distilled water, and dried

in the shade. Recommended as superior to

the subnitrate in some forms of gastrodynia,

dyspepsia, intermittents, &c.

—

Dose, 2 to 6 gr.,

or more.
BIS'TEE (-ter). [Eng., Fr.] St/n. Bister,

Ger. Prep. 1. The most compact, best co-

loured, and well-burnt portions of the soot of

beechwood, or of peat,i are selected, reduced

to powder and sifted through a very fine lawn
sieve. It is then digested in clear warm water

for several hours, with frequent stirring ; after

which it is allowed to settle, when the liquid

portion is decanted from the sediment. This

process is repeated a second, and even a third

time. The paste is next poured into a tall

narrow vessel, which is then filled with pure
cold water, and well agitated. The grosser

parts only are now allowed to subside,* and
the supernatant liquor, containing the finer

portion of the bisteb in suspension, is poured
off into another vessel, where it is left to de-

posit its contents. The deposit is next col-

lected, and carefully dried and powdered ; or

it is only partially dried, and at once made
into cakes with gum-water or isinglass-size,

and then allowed, to dry and harden for sale.

2. (Dr MacCuUoch.) The tar-like liquid

obtained from the dry distillation of wood is

again carefully distilled until all volatile matter
has passed over, and a brittle, pitch-like resi-

duum is obtained, which is either brown or

black according to the time and temperature
employed ; after which the heat is still further

prolonged, but with increased care, until the
brittle substance becomes pulverulent and
carbonaceous. It is then ground and elutriated

with pm'e cold water, as before.

Uses, Sfc. As a water colour to tint drawings,
in the same way as Indian ink, to which it is

esteemed superior when the subjects are in-

tended to be afterwards tinted with other
colours. It occupies the same place among
water colours that brown-pink does in oil.

According to Dr MacCulloch, bistre from
wood-tar, when carefully prepared, has great
depth and beauty of colour, with all the fine

properties of sepia ; but that if the whole of
the oils and acids have not been removed by
the process, it is apt to collect in little flocks

which interfere with its use.

BITES and STINGS. Syn. Moe'sCs (-sus,
sing.) ET Ic'tOS (-tOs, s.), L. The treatment
of the bites of non-venomous and non-rabid
animals is the same as that of ordinary lace-
rated or punctured wounds, as the case may
be; that of the bites and stings of venomous

1 The first is usually employed in England.
* Two or three minutes suffice for this pui-pose.

and rabid animals, serpents, insects, &c., often
require, in addition, the use of special anti-

dotes to destroy the virus or to prevent its

absorption, or to neutralise its effects whea
absorbed and to promote its elimination from
the system.

The bites and stings of ants, bees, WASPS,
HORNETS, and similar insects common to this

climate may be treated by washing the part
with spirit of hartshorn or dilute liquor of
ammonia or eau de luce, or a weak solution of
chloride of lime. Should considerable inflam-
mation ensue, and the part become much
swollen, a thing that rarely occurs, leeches
may be applied, and a cooling purgative given.
The sthigs of venomous reptiles may be simi-
larly treated, excepting that the strength of
the solutions of ammonia, chloride of lime,

&c., should be stronger than in the former
case, so as to produce some pain and smarting.
In cases where the venom is of a very poison-
ous description, the wound should be first well
washed with water of ammonia, and afterwards
seared with lunar caustic in every part, includ-
ing the interior and deep-seated portions. In
extreme cases the surface of the wound, both
internal and external, may be removed with
the knife; or, in the case of a small joint, as
a finger, the injured portion may be amputated.
Prior to the use of the washes or caustic, dry-
cupping or suction with the mouth may be
had recourse to with great advantage. A
ligature placed on the limb, above the wound,
as soon as possible after the accident, will im-
pede the absorption of the poison whilst the
other treatment is in progress. A similar

plan may be followed after the bite of a dog
supposed to be mad. It has, indeed, been
lately asserted by one of our most celebrated
veterinarians that he and his colleagues have
been repeatedly bitten by dogs that have after-

wards been proved to be mad, but from having
fearlessly applied caustic to the parts they
have escaped uninjured.

The poison inserted by the stings and bites

of several venomous reptiles is so rapidly
absorbed, and of so fatal a description, as fre-

quently to occasion death within a very short
space of time, and before any remedy or anti-

dote, under ordinary circumstances, can be
applied. But even in these extreme cases it

is probable that absorption, and consequently
the rapidity of the action of the poison, might
be considerably impeded or lessened by the
immediate application of a ligature above the
part, as before described, the patient accom-
panying the treatment by swallowing a large
quantity of liquid, by which partial plethora
would be produced, and the functions of the
absorbents for a time nearly suspended. A
few minutes thus gained would permit of the

application of appropriate antidotes, by which
the poison might be neutralised before it would
become necessary to remove the ligature, whilst

the kidneys would be in full action. Unfor-
tunately, these wounds are generally inflicted
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iu parts of the world where precautionary

measures arc seldom thought of, and generally

at times when people are least prepared to

meet them, as well as so suddenly and uuex-

peetedly as to stagger even those ohservers

who may be in no absolute danger themselves.

Such is the bite of the East Indian co'bea di

OAPEl'lo, against which two Asiatic (arsenical)

pills are often prescribed by the Hindoos ; but
which are generally scarcely swallowed before

the poison of the serpent has rendered the

patient a stiffened corpse. Eau de luce, a

favorite remedy in India, when liberally em-
ployed both internally and externally, is said

to prove sometimes more successful. The bite

of the PUFF-ADDEK is of a similar, or even a

more fatal description than that of the cobra.

Wlien the venom of any of these animals or of

a rabid dog is once fully absorbed into the

system, there appears to be no treatment that

can save the patient. A bottle of Madeira
wine or -| a pint of brandy or rum diluted

with twice its weight of water, drank in two
doses about 3 or 4 minutes apart, is a popular
remedy in India in such cases. Its eftect is

to impede absorption.

The secret antidote so long successfully em-
ployed by Mr Underwood, the ' snake-king ' of

Australia, for the bites of the whip-snake and
the DIAMOND-SNAKE, two of the most veno-

mous of that region, is now positively asserted

to be the common male fern (polj/po'dium

H'lix mas, Linn.). Of the powdered root, or

preferably, of the green leaves of this plant

nearest the root, he prepares a sort of decoc-

tion, or broth, which he takes or administers

liberally. A more convenient preparation

would, perhaps, be a tincture prepared by
digesting 1 oz. of the dried, or 3 oz. of the
fresh leaves (bruised), in a pint of proof spirit

or strong brandy or rum for a fortnight; as

in this state it could be kept for any length
of time, if well corked, without deteriora-

tion.

For Horses and Cattle. Mr Finlay Dun
recommends ammonia solution; solution of

caustic potash ; carbolic acid ; prussic acid

and chloroform.

[See Hydeophobia, Poisons, Snake-bites,
Stings, Venom, Wounds, &c.']

BITT'ER. [Eng., Ger.] Syn. Ama"etts,
L.; Amee, Fr. Tasting like wormwood,
quassia, or other similar vegetables ; subst., a
bitter plant, bark, or root (=AMa"eum, L,;

see below).

Bitter App'leJ. Colocynth.

Bitter Cup. A cup or tumbler formed by
the turner out of quassia wood. Liquor, by
standing in it a short time, becomes bitter and
stomachic. They are now common in the

1 Notices of several chemical and neurotic antidotes, of

great promise, will also be found in different parts of this

volume. The names of the respective animals may like-

wise be referred to.

Bitter Earth*. Magnesia.

Bitter Herbs. See Bittbbs (infra) and
SpiiCiES (Bitter).

Bitter Saltf, Bitter Pur"ging-salt. Sulphate
of magnesia.

Bitt'er-sweet. Woody nightshade.

Bitt'er-wortJ (-wiirt). Gentian.

BITT'EEN. The ' mother-water' or * bitter

liquor' of salt-works from which the chloride

of sodium (sea-salt) has been separated by
crystallisation.

Bittern. An intoxicating poisonous mixture
sold by the brewers' druggists, composed of 1

part each of extract of quassia and powdered
sulphate of iron, with 2 parts of extract of

cocculus indicus, 4 parts of Spanish liquorice,

and about 8 parts of ti-eacle; the liqiiorice

being first boiled with a little water until dis-

solved, and the solvition evaporated to a proper

consistence before adding the other ingredients.

Used by fraudulent brewers and publicans to

impart a false bitter and apparent strength to

their liquors.

BITT'EES (-erz). Syn. Ama"rA, &c., L.

Vegetable bitters are commonly regarded as

tonic and stomachic, and to improve the appe-
titewhen taken occasionallyand in moderation.

The best time is early in the morning, or half

an hour or an hour before a meal. An exces-

sive, or a too prolonged use of them, tends to

weaken the stomach, and to induce nervous-

ness. They should not be taken for a longer

period than about 8 or 10 days at a time, al-

lowing a similar period to elapse before again
having recourse to them.
Among the most useful and generally em-

ployed bitters are—calumba, cascarilla, cha-

momiles, gentian, hops, orange peel, quassia,

and wormwood.
Bitters. In the liquor-trade, a compound

prepared by steeping vegetable bitters, and
some aromatics as flavouring, in weak spirit,

for some 8 or 10 days ; a little sugar or syrup
being subsequently added to the strained or

decanted tincture. In that of the taverns

and gin-shops the menstruum is usually gin,

or plain spirit reduced to a corresponding

strength. Bean'dy-bittbes and wine'-bit-
TBES are prepared in a similar way with com-
mon British brandy, or some cheap white wine
(Cape or raisin), as the case may be. Each
maker has usually his own formulae, which he
modifies to suit the price and the palate of

his customer.—This class of liquors has been
justly charged with being the fertile cause of

habitual intemperance, of disease, and even of

death! Their occasional use as tonics or

stomachics is also objectionable, owing to the

trash, and even deleterious substances, which
so frequently enter into theii" composition.

See LiQUEUSs.
BITU'MEK". [Eng., L.] Syn. Bitume, Fr. ;

Erdpech, Eedthebe, &c., Ger. A term of a

very comprehensive character, and, in general,

very loosely applied, including a variety of

inflammable mineral substances, consist-
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ing of varying proportions of hydrocarbons,

having a strong smell and diifering in con-

sistence, all the varieties being found in the

earth, of which asphaltum, naphtha, and
petroleum may bementioned as examples.

Asphalt is very extensively disseminated

throughout Europe, Asia, and America. Con-
siderable quantities are exported from the

West Indian Islands, and from the Dead Sea,

in Judfea ; hence its commercial name, ' Jew-
ish bitumen,' or ' Jew's pitch.' The different

kinds vary greatly in quality, according to the

amount of earthy matter and other impurities

contained in them ; they may all, however, be
reduced to a state of equal purity by boiling

or macerating them in hot water, by which
means the earthy and siliceous matters are

Viscous bitumen of Bechelbronn .

Virgin „ „ „ . . .

Liquid „ from Hatten, Lower Rhine .

more or less completely removed. These latter

fall to the bottom of the vessel, and the bitu-

men rises to the surface, or forms clots on the

sides of the boiler, when it is skimmed off, and

thrown into a large cooler, where more water

separates. At the Seyssel and Bechelbronn

bitumen works the bitumen so obtained is

thrown into large cauldrons and boiled for

some time, by which means the volatile pro-

ducts and water accompanying it are driven

off, and the remaining sand and impurities

fall to the bottom of the cauldron, leaving the

purified asphalt in the form of a thick fatty

pitch, in which state it comes into the market

or is applied to various purposes. In the fol-

lowing table we give the composition of a few

bitumens

:

Carbon, Hydrogen,
per cent. per cent.

88-0 . . 12-0

88-0 . . 11-0

88-0 . . 11-6

Oxygen,
per cent.

Nitrogen
per cent.

'

1-0

,
0-4

Solid „ ofCoxatambOjnearCuenga, in Peru 88*7 . « 9*7 . .
1*6

Annexed is a table of the analysis of several asphalts, centesimally represented:—
Bitumen of

Bastennes.

Bitumen of

Pont de Chateau,
Auvergne.

Hydrogen ... —
Nitrogen . , . —
Oxygen .... —
Water .... —
Gas and vapour . . —
Quartz sand and mica
Clay . . .

Ashes .

;}76-3|

100-0 100-0 100-0 100-0 100-0 100-0

The solid bitumens are now extensively

employed in the manufacture of bituminous
mastic or cement and similar compositions,

which are used for the lining of water -cis-

terns, and for various other hydraulic pur-

poses; as also for roofs, floors, roads, pave-

ments, &c. For the last purpose the native

varieties of ' asphaltic rock,' consisting of a

mixture of bitumen and calcareous earth, when
tempered with a proper quantity of crushed
granite, or calcareous sand or gravel, is found
to be the most substantial and durable. The
plan followed in laying down such pavements
in Paris, where they have been the most ex-

tensively adopted, is—The ground having been
made uniformly smooth, is edged, in the usual

manner, with curb-stones rising about 4 inches

above its level, and then covered, to the depth
of 3 inches, with concrete (made with about
l-6th part of good hydraulic lime), which is

well pressed upon its bed, the surface being
subsequently smoothed over with a very thin

coating of hydraulic mortar. On this, when
perfectly dry,* the ' bituminous mastic,* ren-

dered semi-fluid by being cautiously heated in

a suitable iron cauldron,^ is evenly spread over
so as to form a layer three quarters of an inch,

or for less solid work, half an inch thick.

Some coarse sand is lastly sifted over and
pressed down on the surface, when the work is

complete j and in a few days the pavement
becomes sufficiently compact and solid to be

thrown open to foot passengers.

An important precaution to be observed in

1 On this point depends the success of the work. Abso-
lute dryness is a sine qua non in the process. The mastic
must also be laid down in dry weather. If laid in wet
damp, or even foggy weather, it will be liable to separate

from its bed, and gradually to break up. This is why so

much of the asphalt and bituminou pavement laid down
in London has proved a failure.

* It is here that the mixture of the bitumen (previously

crushed sufficiently small to pass through meshes 10 to

the inch) is made with the sand or gravel ; a small portion

of mineral tar or coal-tar (3 to 7 or 8%) being commonly
added to promote their fusion and complete nuion.



BITUMEN 801

making asphalt pavements or roads is to boil

the bitumen which is employed thoroughly,

so as to expel the water and volatile oils,

which if allowed to remain are found to ren-

der the mastic more liable to he affected by
the extremes of heat and cold, as well as less

able to stand the wear and tear of traffic.

Claridge's Process. This consists in fusing

the blocks of mastic in a suitable boiler,

similar to that seen in fig. 1, and in adding a

quantity of mineral tar, iu the proportion of

1 lb. to every cwt. of the mastic. The tar is

first fused in the boiler, 56 lbs. of the mastic

are then introduced, and the whole repeatedly

stiri'ed so as to prevent the formation of a

deposit. When the contents of the boiler are

melted, the cauldron is covered over for a

quarter of an hour, after which the remainder

of the mastic is added, and its fusion pro-

ceeded with as before, the process being re-

peated until the boiler is full, allowing an in-

terval of from ten to fifteen minutes between

each operation.

When the mastic is sufficiently fluid it will

drop freely from the stirrer, and jets of light

smoke are observed to issue from it. If stiff

mastic be required, the proportion of tar is

lessened, and a quantity of coarse grit or riyer

sand, to the amount of 20 or 30 lbs, to the

ctot., is added.

tlie bed of coarse concrete, B the second and
finer layer of the same material, and A the
superior layer of asphalt.

In laying the asphalt the greatest atten-
tion and care must be paid to the preparation
of a solid and dry foundation.

This is usually accomplished by removing
or ramming the loose earth, and placing upon
the bed a layer of coarse sand mixed with
powdered limestone, in the proportion of
seven parts of the former to one of the latter,
and the whole is pressed or beaten solid;
upon this a second layer of finer materials is

laid compacted and levelled; the bed thus
prepared is allowed to dry before coating it

with mastic.

Fig. 2 shows the manner in which ordinary
asphalting is laid down. In this figure c is

The base or concrete must be perfectly dry
when the mastic is poured on, or the work
will be a failure, for the moisture will be con-

verted into steam, which, issuing through the
fluid mastic, will cause the formation of holes

in the latter or blister it, and ultimately the
surface will crack. To counteract in some
measure the evil arising from the formation
of steam, fine cinder dust is sifted over the

bed of concrete previous to the application of

the mastic.

When asphalting suspension bridges, a
sheet of canvas is usually spread over the
concrete.

In asphalting damp places, such as cellars

and foundations, a brick invert is always laid

in asphalt beneath the concrete. This is

done by placing the bricks in rows, at the
proper depth and slope, and pouring a coating
of asphalt about a quarter of an inch thick
upon them. Before the mastic solidifies, the
bricks are separated a little by passing a knife
between them, thus affording the mastic an
opening by which to seal up more thoroughly
the connection. The concrete is afterwards
laid upon this bed, and the layer of mastic
upon this in the usual way. The thickness
of the layer of mastic varies according to the
attrition to which it is to be subjected; but
the usual depth is from a quarter to one and
a quarter inch.

Artificial Asphalt. This is prepared from
coal tar by distilling off the volatile oils which
hold the tar in solution, the result being that
a kind of fatty pitch is left, which must be
boiled until a sample, when cooled, becomes
nearly solid. The operation may be accom-
plished in the open air, but if this means of

evaporation be adopted, the process is at-

tended with a very unpleasant odour, and the
volatile oils are dissipated. These volatile

oils are used for the preparation of varnish,

for lubricating machinery, and for the manu-
facture of a superior kind of lampblack. They
have also been employed to increase the illu-

minating power of coal gas, which ptirpose

they accomplish by imparting their vapours
to gas passed over them when they are placed
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in shallow vessels. Various forms o£ patent

apparatus have been designed for this purpose.

When it is required to collect the oils, the

coal tar is placed in a retort made of sheet

iron, with a convex bottom, which is placed

immediately over a fire. The products of the

combustion after striking the bottom of the

retort circulate round it, then proceed mider

a second boiler to heat the tar contained in it,

and from which the retort is replenished when
necessary. This vessel, when three quarters

full, contains nearly 24 cwts. of tar ; it should

he perfectly embedded in masonry ; the capi-

tal itself by which the volatile products escape

should he surrounded with materials that are

bad conductors of heat, such as ashes. But
for this precaution the volatile oils would
become condensed, and fall back into the

evaporating vessel.

The volatile oils are collected by being made
to pass through a tube cooled by a current of

water, this tube running in a direction the

reverse of that pursued by the vapours, and
terminating in a closed vessel, which acts as

the receptacle for the oils. A tube branching

from the boiler conducts the uncondensed
products outside the building in which the

distillation is conducted.

When the tar has been boiled sufficiently

long to give it the requisite consistence, it is

removed by means of a pipe into a third

hemispherical boiler of cast-iron. To prepare

the bituminous mastic directly from this fatty

pitch, the latter is kept in a state of fusion,

and chalk in sufficient quantity is then added.

If the chalk be previously heated, ground to a

coarse powder, and sifted, the mixture is

effected more rapidly and satisfactorily.

The asphalt becomes the more solid the

greater the proportion of chalk added ; on the

other hand, it becomes less elastic and more
brittle. The asphalt is moulded as follows:

—

A long table is covered with cast-iron plates,

surrounded with a framework, which is sub-

divided into eight or ten equal compart-

ments by means of rules of about six inches in

height, introduced vertically into grooves

formed at equal intervals in the long sides of

the frame. The eight or ten moulds obtained

by this means are coated internally with a

paste composed of sixty parts of water and
forty of chalk. This compound prevents the

mastic adhering to the sides of the mould, and
ensures its being easily detached.

Two barrels, or 9 ciots. of tar, lose by dis-

tillation one fourth of their weight, the loss

consisting of 1 civt. 3 qrs. 15 lbs. of volatile

oils, and 1 qr. 13 lbs. of water.

Sometimes ground or fine sand enters into

the composition of asphalt in proportions

equal to the chalk ; but in some cases ouly

half as much sand as chalk is used.

In the manufacture of asphalt it is very
important that the contents of the cauldron
should be stirred during fusion, not only to

prevent the tar adliering to the bottom, and

so getting burnt, but to ensure the ingredients
being brought into intimate combination, and
a homogeneous and smooth compound being
produced.

As soon as the whole is thoroughly incorpo-
rated, the proper consistence attained, and
the vapours of the volatile oils and water
come off in very minute quantities, the asphalt
is run off into the moulds before described,

and when sufficiently set may be removed,
and is ready for use.

Dr G. H. Smith has patented a process for

making artificial asphalt, waterproof concrete,

&c., which promises to become of great value
in the construction of sea walls, docks, and
harbour works, &c. Dr Smith's invention

consists in filling up the interstices of any
porous substance, such as brick, burned or un-
burned clay, soft stones, plaster of Paris, &c.,

with pitch or tar which has been boiled to

such a consistence that the pores or cells of

the material used are completely filled with
solid matter when cold.

Other hydrocarbons, resins, or gums may
be used instead of pitch or tar; but it is

essential that the saturating substances,

though naturally tiuid or semifluid, can be so

changed by boiling that they lose their

fluidity when cold ; or they must be, though
hard under all ordinary temperatures of the

atmosphere, capable of reduction by heat or

otherwise to a fluid condition, so that they
will penetrate the porous materials.

The asphalto-bitumen mine of the Val de

Travers, in the Canton of Neufchatel, is said

to be the richest and most extensive in the

world of its particular class. The calcareous

bitumen which it yields contains 20§ of nearly

pm'e bitumen, and 80§ of carbonate of lime
;

and it has a sp. gr. (2'115) approaching that

of ordinary bricks.

The 'Val de Travers Company,' and the
' Bastenne and Gaujac Company,' are, it is

said, those which have hitherto been the most
successful in laying down asphalto-pavements.

See AsPHAiTTJM, Petroleum, &c.

Bitumen, Elastic. Syn. Min'eeal caotj'-

TCHOTTC (koo'-chook), El'aterite. a rather

rare species of bitumen, differing chiefly from
the other solid varieties in being elastic.

Bitumen, Liq'uid. Peti'oleum.

BITU'MINOUS. 8yn. Bitxtmino'sus, L.:

Bitumineux, Fr. ; Eedpechig, Ger. Of
bitumen, or resembling or containing it.

BIX'EINE (-e-in). The red colouring-prin-

ciple of amiotta. It is obtained by treating

bixine with liquid ammonia, with subsequent

free contact of air.

Prop., Sfc. Wlien pure, a rich deep-red

powder, soluble in alcohol and in alkalies, and
turned blue by sulphuric acid. It appears to

be oxidised bixine.

BIXIN. The red resinous colouring matter

of annatto. BoUey and Mylius prepare it by
digesting the dried alcoholic extract of an-

natto with ether; repeatedly treating the
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least soluble portion (which contains the

greater part of the colouring matter) with hot

ether; dissolving the remainder in alcohol;

precipitating the alcoholic solution with lead

acetate; decomposing the washed precipitate

with sulphuretted hydrogen ; extracting the

colouring matter therefrom by hot alcohol

;

and precipitating the alcoholic solution with
water.

BIX'INE (-in). The yellow colouring-prin-

ciple of annotta.

Prep. A solution of annotta is precipitated

with a solution of acetate of lead ; the precipi-

tate, after having been washed in cold water,

is decomposed by sulphuretted hydrogen ; the
decanted liquor or filtrate yields crystals by
cautious evapoi'ation.

Prop., Sfo. Yellowish white, turning full

3'ellow by exposure to air ; soluble in water,

and freely so in alcohol and in alkaline solu-

tions; by oxidation it is converted into

bixeine. For a correct knowledge of both
of these substances we are indebted to M.
Preisser.

BLACK. St/n. A'tee,' Ni'ger, L. ; Noie,
Fr. ; SCHWAEZ, Ger. ; Blac, Bl^c, Sax. In
dyeing, &c., of the colour of lamp- soot, or of

night ; subst., a black colour.

Black Ash. The waste lye of the soapmakers
is evaporated in large iron boilers, the salt

separated as it falls down, and then heated in

a reverberatory furnace, until it is partially

decomposed and fused, when it is run into iron

pots to cool. It is used in the manufacture of

alum and common soap.

Black Col'ours (kul'-). See Black Pia-
MENTS.

Black Draught. See Mixtttee, Senna (Com-
pound).

Black Drop. See Deops, Patent Medi-
cines, &c.

BLACK DYE. &/n. Teinte noiee, Fr.;

Schwaeze faebe, Ger, The following are

the processes and materials now commonly
employed in dyeing black :

—

a. For Cotton :

—

1. The goods, previously dyed blue, are
steeped for about 24 hours in a decoction of

gall-nuts or sumach, then drained, rinsed in

water, and passed through a bath of acetate of

iron for a quarter of an hour ; they are next
again rinsed in water, and exposed for some
time to the air ; after which they are passed a
second time through the bath, to which a little

more iron-liquor is previously added. The
whole process is repeated, if necessary, ac-

cording to the intensity of the shade of black
desii'ed.

2. The goods are steeped in a mordant of
acetate of iron, worked well, and then passed
through a bath of madder and logwood for 2
hours. Less permanent than No. 1.

Obs. About 2 oz. of coarsely powdered galls,

or 4 oz. of sumach, are required for every
pound of cotton, in the process of galling.

^ Black, deep black; as opposed to albus, white.

The first should be boiled in the water, in the

proportion of about i gal. of water to every lb.

of cotton. The sumach-bath is better made by
mere infusion of that dye-stuff' in very hot

water.

3. (For 10 lbs. of cloth.) The goods are put
into a boiling bath made of 3 lbs. of sumach,
and allowed to steep, with occasional 'work-
ing,' until the liquor is perfectly cold; they
are next passed through lime water, and, after

having drained for a few minutes, immediately
transferred to and worked for an hour in a
warm solution of 2 lbs. of copperas ; after free

exposure to the air for about an hour they
are again passed through lime water, and, after

draining, ' worked' for an hour in a bath made
with 3 lbs. of logwood, and 1 lb. of fustic ; they
are then ' lifted,' and ^ lb. of copperas being
added, they are returned to the bath, ' worked'
well for about 30 minutes, and finished. Good
and deep.

Obs. Instead of copperas iron-liquor may be
used, observing to take IJ pint of the latter

(of the ordinary strength) for every lb. of the

former ordered above.

b. For Flax and Linen :

—

This, for the most part, closely resembles

that employed for cotton ; but, in some cases,

a mordant of iron-liquor, or of copperas,

followed by passing the goods through lime-

water, and exposure to the air, precedes the
dye-bath.

e. For Silk :

—

Silk goods are dyed much in the same way
as woollens, but the process is conducted with
less heat :

—

1. A bath of nut-galls is given for 12 to

36 hours, occasionally working the goods
therein ; they are next taken out, rinsed, and
well aired, after which they are passed for a
few minutes through a bath containing sul-

phate of iron, and are then again drained,

rinsed, and aired. The steep in the nut-gall

bath may be repeated, if necessary, followed,

as before, by the iron-bath previously reple-

nished with a little fresh copperas. The whole
quantity of galls to be taken for 1 lb. of silk

varies with their quantity from J to f lb., that

of the copperas (for the first bath), fi'om 3 to

4 oz,

2. (For 1 cwt.of silk.) Boil 22 ZS*. of bruised

Aleppo galls, for 2 hours, in 90 to 100 galls, of

water, observing to add boiling water from
time to time, to compensate for that lost by
evaporation ; to the clear bath add 32 lbs. of

copperas, 7 lbs. of iron-filings, and 21 lbs. of

gum; digest with agitation for 1 hour, and
when the ingredients are dissolved, pass the

silk (previously prepared [' galled '] with l-vd

of its weight of gall-nuts) through the bath for

about an hour j then rinse and air it well ; next

leave it in the dye-bath for 6 to 12 hours ; and
this immersion or steep may be repeated, if

necessary, at will. This is said to be the pro-

cess commonly adopted for velvet at Genoa
and Tours.
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3. (For 5 lbs. of silk.) Turn the goods for an

hour through a mordant formed of 1 lb. of cop-

peras and 2 oz. of nitrate of iron (dyer's), with

sufficient water; after rinsing in cold water

and airing them, ' work ' them for an hour in

a decoction made of 5 lbs. of logwood and 1 lb.

of fustic; then lift them from the bath, add

2 oz. of copperas, reimmerse, and 'work' them
well for 10 or 15 minutes longer ; lastly, rinse,

air, and finish. A full deep black.

4. (For 5 lbs.) For the mordant use J lb. of

copperas ; rinse, and air ; for the ' dye-bath,' a

decoction of 4 lbs. of logwood to which ^ pint

of stale urine has been added ; after ' lifting

'

the goods add 2 oz. more of copperas to the

bath, and work for 15 minutes, as before. A
good black. By adding 2 oz. of dyer's nitrate

of iron to the mordant the same ingredients

will give a deep black ; and by substituting a

little white soap for the urine, and omitting

the addition of copperas to the logwood-bath,

it will give a blue-black. The last may also be

produced by first dyeing the goods deep blue

as with ' prussiate,' and omitting the urine and
soap, in which case one half only of the log-

wood will be required,

d. For Wool :

—

To produce a good permanent black on wool

or woollen goods, they must be first dyed of a

deep blue in the indigo-vat, or, more cheaply,

by the Prussian-blue process. When the goods

are coarse or common, and price is an object,

they are generally 'rooted' instead of being
' blued.' This consists in giving them a dun
or brown colour with the husks of walnuts or

the roots of the walnut-tree, or with other like

cheap astringent substances.

1. (For 1 cwt. of wool.) Good logwood-chips,

20 lbs., and Aleppo-galls, 18 lbs. ; are inclosed

in a coarse bag, and boiled with water, q, s.,

for 5 or 6 hours ; ^rd of this docoction is then

transferred into another copper, with verdigris,

2 lbs., and a sufficient quantity of water having

been added, the goods (previously dyed dark

blue) are passed through the liquor for two
hours, at a heat slightly below the boiling-

point. The goods are next lifted and di'ained,

another ^rd of the decoction of logwood and
galls, with copperas, 9 lbs., added to the boiler,

after which the fire is lowered, and as soon as

the copperas is dissolved, the cloth is returned

to the bath, and again well ' worked ' for at

least an hour. It is then taken out, thoroughly
aired, and the remaining ird of the decoction

added, with sumach, 20 lbs. The whole is

then brought to a boil, and sulphate of iron, 2

lbs., together with a pailful of cold water,

thrown in ; after which the goods are put in a

third time, and ' woi'ked' for one hour; they

are then taken out, rinsed, aired, and again

passed through the bath for another hour.

After being thoroughly rinsed, the goods are

at once either ' fulled,' dried, and lokled, or

are further softened and beautified by passing
them for 15 minutes through a hot weld-bath
(not boiling), when they are rinsed, &c. (but

not ' fulled '), as before. A beautiful though
expensive dye. With management the above
quantities of the ingredients will dye li or

even 1^ cwt. of wool.

2. (For 1 cwt.) The cloth (previously dyed
blue) is ' galled ' with 5 lbs, of nut-galls, and
then dyed in a bath made with 80 lbs. of log-

wood, to which about 5 lbs. of copperas has been
added ; after which it is rinsed, aired, and
'fulled,' as before. This is said, by Lewis, to

be the usual proportions and plan adopted by
the English dyers.

3. (For 1 cwt.) Make a bath, as before, with
fustic, 2 lbs. ; logwood, 5 lbs. ; and sumach, 10
lbs. ; work the (blued) cloth for 3 hours at the
boiling heat, or near it ; lift it out, add sul-

phate of iron, IO2 lbs., and when dissolved,

pass the cloth through it for 2 hours ; rinse,

air well, and again pass the goods through the

bath for an hour ; lastly, rinse until the water

runs clear. Inferior to the last, but less ex-

pensive.

4. (For 1 ciot., without previous blueing or
' rooting.')

—

a. Work the goods at about 200°

Fahr. for 1 hour, in a bath made with 6 to 7
lbs. of cam-wood; lift, add 65 lbs. of copperas,

and again work the goods for an hour, after

which withdraw the fire, and allow them to

steep for 10 or 12 houi's ; next drain and rinse

them, and work them in a second bath made
with 60 lbs. of logwood for IJ hour; lift, add
3 lbs. of copperas, and again work for an hour

;

lastly, rinse, air, and finish :

—

b. The goods are

first worked, for about two hours, in a bath of

8 lbs. of fustic, in which 5 lbs. of bichromate
of potash and 4 lbs. of alum have been dis-

solved; after exposure to the air for about an
hour and thorough rinsing they are worked
for a second two hours in a bath made with 45
lbs. of logwood, 85 lbs. of barwood or cam-
wood, and 3 lbs. of fustic ; they are then lifted,

and 3 lbs. of copperas having been added to the

bath, are again immersed and worked for half

an hour to an hour,

5. (For 10 lbs. of wool or w.- cloth.) Work
the goods for ^ an hour in a bath of | lb. of

cam-wood ; lift, add 7 or 8 oz. of copperas, and
after working them for 20 minutes, withdraw
the fire, and leave them in the liquor for 10 or

12 hours; next rinse them in cold water, drain,

and then work them for an hour in a bath
made with 5 lbs. of logwood, to which 1 pint

of urine has been added; lift, add 4 oz. of

copperas, work them for half an hour longer,

and, lastly, wash and dry them.

6. (Fov'7 lbs.) Take of galls (bruised), | lb.;

logwood chips, 1^ lb. ; for the bath ; boil or

work the goods for 2 hours, take them out, add
of copperas, 5 lb.; and when it is dissolved,

work the goods through the liquor for at

least 2 hoiTrs, keeping the bath nearly boiling;

again take them out, wash, and air; then add

1 oz. more of copperas to the bath, and pass

the cloth through it for another hour ; lastly,

air, rinse, and finish.

7. (For 5 lbs.) For the first bath—bichro-
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mate of potash, 8 oz. ; alum, 6 oz. ; fuetic, 4
oz. ; for the second bath—logwood, 4 lbs. ; bar-

wood and fustic, of each 4 oz. ; to which add,

after the lift, copperas, 4 oz. ; the process being-

conducted as in 4, h. This, as well as the two
formula) immediately preceding it, is particu-

larly suited to articles of dress dyed in the

small way, at home. When the articles are

only re-dipped, as it is called, a proportion-

ately smaller quantity of the ingredients may
be taken.

Concluding Bernards. In dyeing black, par-

ticularly on wool, it is absolutely necessary to

take the goods out of the dye-bath several

times, and to expose them to the air. This is

called "airing" them, and is done to allow the

oxygen of the atmosphere to act upon the

ingredients of the dye, and especially on the

iron ; as without this action of the air a good
colour cannot be produced. The usual propor-

tions employed by the dyers of England are

5 lbs. each of galls and copperas and 30 lbs. of

logwood for every cwt. of cloth; but these

weights are frequently increased for choice

goods, just as they are always lessened for

common ones. The other astringent sub-

stances used as substitutes for galls in dyeing
black are taken in quantities proportionate to

their respective strengths, that of good Aleppo
gall-nuts being referred to as a standard.

The German wool-dyers usually commence
their process with a mordant of Salzburg
vitriol (3 parts) and argol (1 part) ; and after

exposure of the goods in a cool place for

24 hours, work them in a bath of logwood
(5 to 6 p.) and fustic (2 p.) ; after which the

bath is restored by the addition of verdigris

(^ p.) dissolved in vinegar and the goods again
worked through it for about ^ an hour.

This is for 20 parts weight of wool or cloth.

Black marinos are usually mordanted (hot)

with about ^th of their weight of copperas,

and then aired for 24 hours ; after which they
are dyed in a boiling bath made with about

I their weight of logwood with the addition
of about 2§ of argol or tartar.

As black is the shade most commonly at-

tempted by amateur dyers, it may be here
necessary to call their attention to what is

said on mixed fabrics in our article on DYElNa;
since an inattention to this point will inevit-

ably cause the failure of their efforts.

According to Muspratt, a mixed fabric of
silk and woollen may be dyed blacic by one
process, as follows :—Work the goods an hour
in a solution of 8 oz. each of tartar and cop-
peras, and wash out; woi-k fur 15 minutes in
a decoction of 4 lbs. of logwood ; lift, add 1 oz.

of bichromate of potash, work for f an hour,
and dry. And a mixed fabric of cotton, silk,

and woollen :—Steep for six hours in a batii

made of 2 lbs. of sumach; then work for an
hour in a solution of 6 oz. each of tartar, sul-

phate of copper, and copperas ; wash, and
work I an hour in a decoction of 4 lbs. of
logwood ; lift, add to the bath 1 oz. of cop-

voi. I.

peras ; work ten minutes, wash, and dry. If

a very deep black be required, 1 lb. of bark is

to be added with the logwood. See DvBiNa,
Mordants, &c.
BLACK JACK. This term is applied to

burnt sugar, which is used to colour beverages,

and more particularly for the adulteration of
coffee. It is also known under the name of
" coffee refined," and as such is vended in tin

canisters. It is moreover employed to give

colour to vinegar, brandy, and rum. Butter,

with which water has been largely incorpo-

rated, is also known as " Black Jack." See
Caeamel.
BLACK LEAD (led). See Plttmbago.
BLACK PIG'MENTS. Sz/n. Pigmen'ta ni'-

GRA, L. The principal black pigments of com-
merce are obtained by carbonising organic sub-

stances (particularly bones), by exposure to a

dull red heat, in covered vessels out of contact

with the air ; or by collecting the soot formed
during the combustion of unctuous, resinous,

and bituminous matters. Artists and ama-
teurs also prepare, on the small scale, a variety

of blacks, many of which are not procurable

at the colour-shops. This they effect either by
the carbonisation of substances not usually

employed for the purpose, or by simply re-

ducing to powder certain mineral productions

selected on account of the peculiar shades of

colour which they respectively possess. Some
of the last might, however, be more appro-

priately classed with browns. The following

list embraces most of theSe articles :

—

Black, Animal. Bone-black.

Black, Aniline. See Tar Colours.
Black, Beech'. Carbonised beech-wood.

Black, Blue'. Vine-twigs dried and then
carefully carbonised, in covered vessels, until

of the proper shade. That of the ancients

was made of wine-lees. Pit-coal, carefully

burnt at a white heat, then quenched in water,

dried and well-ground, forms a cheap, good,
and durable blue-black, fit for most ordinary

purposes. See Frankfort-black.
Black, Bone'. Syn. I'vory-black (of com-

merce); Cae'bo os'sis, Os tjs'tttm ni'geitm,

E'bitr v. n. (vena'le), &c., L. ; Noir d'os, &c.,

Pr. ; Knochenschwartz, &c., Ger. Carbon-
ised bones reduced to powder. That of com-
merce is usually the residuum of the distillation

of bone-spirit. Inferior to true ivory-black

;

having a slight, but peculiar reddish tinge,

from which the latter is quite free. Besides

its use as a pigment, it is extensively employed
in making blacking, as a material for the

moulds of founders, as a clarifier and bleacher

of liquids, &c. See Ivort-black and Char-
coal, Animal.

Black, Cas'sel, Cologne'-Black. Ivory-black.

Black, Coal'. See Blue-black and New-
castle-black.

Black, Composi"tion (zish'-un-). The se-

lected portion of the residuum of the process

of making prussiate of potash from blood and
hoofs. Used both as a pigment and to de-

20
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colour organic solutions, which it does better

than bone-black.

Black, Cork'. Spanish-black.

Black, Flo"rey, Fioeee d'Inde. The dried

scum of the dyer's wood-bath.' A superior

blue-black.

Black, Frank'fort, Noie, de Feancfort.
From vine-twigs dried, carbonised to a full

black, and then ground very fine. An excel-

lent black pigment ; also used by the copper-

plate printers to make their ink. See Bltte-

BLACK.
Black, Harts'horn. Resembles ivory -black,

which is now usually sold for it. It was for-

merly prepared by carbonising the residuum of

the distillation of spirit of hartshorn.

Black, I'vory. Syn. Car'bo eb'oeis, E'stJE

us'tttm ni'gettm, L. ; Noie d'ivoiee, &c.,

Fr. ; Eleenbeinschwaetz, Kohle ton ei-

FENBEiN, Ger. From waste fragments and
turnings of ivory, by careful exposure in co-

vered crucibles, avoiding excess of heat or

over-burning. The whole having been allowed

to become quite cold, the crucibles are opened

and their contents reduced to fine powder. For

the first quality only the richest coloured por-

tion of the charcoal is selected, and this, after

being powdered, is ground with water on por-

phyry, washed on a filter with warm water, and
then dried. A very rich and beautiful black.

It is brighter than even peach-stone black, and
is quite free from the reddish tinge of bone-

black. With white-lead it forms a rich pearl-

grey. See Bone-black.
Black, Jamai'ca (-ma'-). Sugar-black.

Black, lamp'. Syn. Ftrii'GO luoee'NjE, F.

pi'nea, &c., L. ; Noie de eumee, &c., Fr.
;

KlENEUSS, &c., Ger. Frep. 1. (On the small

scale.) A conical funnel of tin-plate furnished

with a small pipe to convey the fumes from the

apartment, is suspended over a lamp fed with

\>il, tallow, coal-tar, or crude naphtha, the

wick being large and so arranged as to burn
with a full smoky flame. Large spongy, mush-
room-like concretions of an exceedingly light,

very black, carbonaceous matter, gradually

form at the summit of the cone, and must be

collected from time to time. The funnel

should be united to the smoke-pipe by means
of wire, and no solder should be used for the

joints of either.

2. ( Commercial.) On the large scale, lamp-

black is now generally made by burning bone-

oil (previously freed from its ammonia), or

common coal-tar, and receiving the smoke in

a suitable chamber. In the patented process

of Messrs Martin and Grafton the coal-tar is

violently agitated with lime-water until the

two are well mixed, after which it is allowed

to subside, and the lime-water having been
drawn ofE, the tar is washed several times with
hot water. After subsidence and decantation

it is put into stills, and rectified. The crude

naphtha in the receiver is then put into a long

cast-iron tube furnished with numerous large

burners, underneath which is a furnace to heat

the pipe to nearly the boiling point. Over
each burner is a soi't of funnel which goes into

a cast-iron pipe or main, which thus receives

the smoke from all the burners. From this

main the smoke is conveyed by large pipes to

a succession of boxes or chambers, and thence

into a series of large canvas bags arranged
side by side, and connected together at top and
bottom alternately. Fifty to eighty of these
' bags ' are employed ; the last one being left

open to admit of the escape of the smoke,
which has thus been made to traverse a space

of about 400 yards. As soon as the bags con-

tain any considerable quantity of black they

are removed and emptied. The black depo-

sited in the last bag is the finest and best, and
it becomes progressively coarse as it approaches

the furnace.

Ohs. The state of minute division in which
the carbon exists in good lamp-black is such as

cannot be given to any other matter, not even

by grinding it on porphyry, or by ' elutriation
'

or ' washing over ' with water. On this ac-

count it goes a great way in every kind of

painting. It may be rendered drier and less

oily by gentle calcination in close vessels, when
it is called burnt lamp-black, and may then be

used as a water-colour ; or its greasiness may
be removed by the alkali-ti*eatment noticed

under Indian ink. It is the basis of Indian

ink, printer's ink, and most black paints.

Russian lamp-black is the soot produced by
burning the chips of resinous deal. It is ob-

jectionable chiefly from being liable to take

fire spontaneously when left for some time

moistened with oil.

Black, Manganese' (-neze'-). Native bin-

oxide of manganese. Durable and dries well.

Black, Ifew'castle. From the richer-looking

varieties of pit-coal by grinding, and elutria-

tion. Brown black or, in thin layers, deep

brown. It is, perhaps, " the most useful brown
the artist can place on his palette ; being re-

markably clear, not so warm as Vandyke-
brown, and serving as a shadow for blues, reds,

and yellows, when glazed over them. It seems

almost certain that Titian made large use of

this material." See Blue-black {ante).

Black, Opor'to. Carbonised wine-lees.

Black, Pa'ris, Noie de Paeis. From turner's

bone-dust, treated as for ivory-black. Works
well both in oil and water. It is commonly
sold for real ivory-black, and for burnt lamp-

black.

Black, Peach-stone. From the stones or

kernels of peaches, cherries, and other simil.ar

fruits, treated as for ivory -black. A bright,

rich black ; works well with oil ; with white-

lead and oil it makes old grey.

Black, Pit'coal. Newcastle-black.

Black, Prus"sian (prtish'-an). Composition-

black.

Black, Rice'. Rice-charcoal. Inferior.

Black, Rus"sian. See Lamp-black.

Black, Soot' (soot'-). The soot of coal-fires,

ground and sifted. Used in common paint.
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and to colour whitewash ; with Venetian-red

and oil, it makes chocolate-colour; also used

to make grey mortar.

Black, Span'ish. From cork-cuttings car-

bonised, as bone-black. Resembles Frankfort-

black, but works softer.

Black, Sug'ar (shobg'-). Carbonised moist

sugar. Has little body, but for washing
drawings is equal in mellowness to Lidian ink

and bistre.

Black, Sun'derland. Newcastle-black.

Black, Tur'ner's. Paris-black.

Black, Vine'-twig. Frankfort- black.

Black Wheat' (hwete'-) Carbonised wheat.

It has a good colour, a full body, and dries

hard and quickly with oil.

BLACK'BEREY. The popular name of

ru'hus fndico'sus (Linn.) or the common
' bramble.' Fruit (black'beeeies ; muees
DE KONCE, Fr.), antiscorbutic and wholesome,

but in excess apt to sicken ; twigs used in

dyeing black j root astringent, formerly used

in hooping-cough.

Blackberry, American. The ru'bus villo'sus

(Ait.). Root astringent and tonic; officinal

in the Ph. U. S.

BLACK PODDING. A pudding made of the

blood of the pig, mixed with groats and fat.

It contains about 11 per cent, of nitrogenous

matter.

BLACKING. Syn. Cieage (des bottes),

NoiE (pour les souliers), Fr. ; Schwaeze,
ScHUHSCHWAEZE, Gcr. An article too well

known to require desci-iption.

Jlist., ^0. Blacking, and other polishes for

leather, were undoubtedly in common use

among the ancients ; but the compound to

which we now more particularly apply the

name is of comparatively modern invention.

The latter appears to have been first intro-

duced into England from Paris, during the

reign of Chas. II, but was not in common use

among the masses of our population much
before the middle of the 18th century.

The general and still increasing use of

blacking as a polish for boots and shoes by
all classes of the inhabitants of civilised coun-
tries, has given an extent and importance to

its manufacture which a stranger to the sub-

ject would scarcely be led to suspect. The
princely establishments of some of the firms

who compound this sal)le article cannot fail

to have arrested the ; ttention of the pas-

senger through the stre ts of this great metro-
polis ; whilst the enormous fortune acquired
by one of their late members, and, for the
most part, bequeathed by him for purposes of

charity and philanthropy, has invested both
the donor and his craft with an interest and
notoriety which they did not previously pos-
sess. At the present time the consumption of

blacking is greater than at any former period

;

and of this, as of many other articles, England
is the principal manufactory for the world,
alike distinguished for the extent of her trade
and the excellent quality of this product of

her industry. In truth, England excels all

other nations in the manufacture of common
shoe-blacking; and perhaps in no otlier coun-
try is an equal attention paid to the cleanliness

and appearance of the external clothing of the
feet.

Prep. I. LiQTTiD Blacking:—
1. Take of bone-black, 16 parts ; treacle, 12

Ijarts; oil of vitriol, 3 parts; sperm oil,' 2
parts

; gum-arabic, 1 part ; strong vinegar, or
sour beer, 48 to 50 parts^ (all by weight);
place the bone-black in a capacious wooden,
stone-ware, or enamelled iron vessel,^ add the
oil, and rub them well together; next gra-
dually add the treacle, and activelj- and
patiently grind or rub the mass, after each
addition, until the oil is perfectly killed,

and finally for some time afterwards, to ensure
complete admixture ; then cautiously dilute

the vitriol with about three times its bulk of
water, and add it, in separate portions, to the
former mixture, observing to stir the whole
togethei', as rapidly as possible, on each addi-

tion of the acid, and for some minutes after

the whole is added, so as to render the mass
thoroughly smooth and homogeneous; let it

stand, covered over, for two or three days, or
longer, stirring it, in the mean time, for 15 or

20 minutes daily ; lastly, having dissolved the
gum in the vinegar, add the solution gradu-
ally to the rest, and stir the whole together
briskly for some time, and again daily for

3 or 4 days. It may be further diluted, at
will, with a little more vinegar or beer, or with
water; but unnecessary or excessive dilution

should be avoided, as tlae richness and quality
of the blacking become proportionately re-

duced. If all the ingredients (except the
vitriol) be made hot before admixture, the
shining quality of the product will be greatly

improved, and the process may be short-

ened.*

2. Ivory-black, 16 parts ; treacle, 8 parts

;

oil of vitriol, 4 parts; (diluted with) watei",

2 parts ; oil, 2 parts ; gum-arabic, 1 part

;

soft water (for the final dilution, instead of

vinegar), 64 parts ; mixed, &c., as before.

Excellent.

3. As the last ; but taking only 6 parts of

treacle, 1 part of oil, and omitting the gum-
arabic. Good. A commoner article of liquid

blacking does not sell.

4. (Bryant and James's India-etjbbeb
Liquid Blacking. Patent dated 1836.) Take
of india rubber (in small pieces), 18 oz. ; hot

1 Sperm oil is commonly regarded as the best for black-

ing ; but pale seal oil is thought by some to be quite as

good. The cod-liver oil of the curriers, if clear, is less ex-

pensive, and probably better than either of them. Common
olive oil, and refined rape oi), are, however, those most
generally used by the blacking-makers.

2 Tlia't is, 3 to Si times the weight of the ivory-black.
s Metallic vessels must be avoided.
* By taking the ' parts ' ordered in this and the other

formulae as so many J lis., lbs., J civts., or cwts., the pro-

portions of each ingredient for any quantity of blacking,

from a J of a lb , or a J pint, up to 3 tons, or nearly 450

ffalls., will be at once seen; and so on of even larger

quantities. See Concluding Remarks {infra).
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rape oil, 9 lis. (say 1 c/all) ; dissolve ; to the

solution add of ivory-black (in very fine pow-

der), 60 lbs. ; treacle, 45 lbs. ; mix thoroughly ;

further add of gum-arabic, lib., dissolved in

vinegar (No. 24), 20 galls. ; reduce the whole

to a perfect state of smoothness and admix-

ture by trituration in a paint-mill ; throw the

compound into a wooden vessel, and add, very

gradually, of sulphuric acid, 12 lbs. ; continue

the stirring for ^ an hour, repeating it daily

for 14 days ; then add of gum-arabic (in fine

powder), 3 lbs. -^ again mix well, and repeat

the stirring for ^ an hour daily for 14 days

longer, when the liquid blacking will be ready

for use or for bottling. The quality is very

excellent; but this, probably, does not depend

on the presence of the India rubber, but on

the general correctness of the proportions, and
the care and completeness with which they

are mixed.

5. {Without Vitriol.) Take of ivory-black

(in very fine powder), 2 lbs.; treacle, \\ lb.;

sperm oil, ^ pint ; mix, as before ; then add of

gum-arabic, 1 oz. ; (dissolved in) strong vine-

gar, f pint ; mix well ; the next day further

add of good vinegar, or strong sour beer, 3 to

4 pints (or q. s.) ; stir briskly for a 4 of an
hour, and again once a day for a week. Ex-
cellent. A cheaper, but inferior article, may
be made by the reductions and omissions

noticed above.

6. From paste-blacking (see lelow), by re-

ducing it with sufficient vinegar, sour beer, or

water, to give it the liquid form.*

II. Paste BLACKiNa :

—

1. Qualities from good to super-excellent

may be made from any of the preceding

formulae, by simply omitting the final dilu-

tion with the vinegar, sour beer, or water,

therein ordered at the end of the process.

2. (Bryant and James's India-etjbbee
Paste Blacking.—Patent dated 1836.) Of
india-rubber oil, ivory black, treacle, and gum-
arabic, the same as for their liquid blacking

(see 1, 4, above), but dissolving the last in

only 12 lbs. (say 5 quarts), instead of 20 galls.

of vinegar; grinding to a smooth paste in a

colour-mill, and then adding of oil of vitriol,

12 lbs. as before. The mass is to be stirred

daily for a week, M'hen it will be fit for use, or

potting.3 Excellent.

3. Ivory-black, 1 cwt. ; treacle, 28 lbs. ; rape

oil (or other cheap oil), 1 gall. ; mix, as before;

then add of oil of vitriol, 21 lbs, ; (diluted with)

water, 2 galls. ; mix them quickly and tho-

1 Tliis sliould be gently rubbed through a sieve, held

over the blacking by one person, whilst another stirs the

mass assiduously with tlie spatula.
2 It is sometimes convenient to prepare liquid blacking

in this way from a stock of ' puste-blacking ' already on
hand.

The final addition of the 3 lbs. of powdered gum,
ordered in the formula of their liquid blacking, is not
mentioned by the patentees ; and we therefore presume
they do not intend it to be made. If made, it sliould be
at the end of (lie week, and the daily stirring must then
be continued for another week. This addition, or omis-
sion, enables us to produce two qualities from the Fame
formula.

roughly by forcible stirring with a strong

wooden spatula, and as soon as admixture is

complete, but whilst still fuming, put the cover

on the tub, and leave it till the next day, when
(without further stirring) it will be fit for use
or sale.^ Good ordinary. Used for packets
and tins.

4. As the last ; but adding with the ivory-

black, &c., 14 to 28 lbs. of coal-soot^ (sifted),

omitting one half of the oil, and diluting the
vitriol with an extra gall, of water. Inferior.

Chiefly used for Id. and ^d. packets.*

5. (Geeman Biaceing). Ivory-black, 1

part ; treacle, J part ; sweet oil, ^ part ; mix,

as before ; then stir in a mixture of hydro-

chloric acid, g part ; oil of vitriol, ^ part (each

separately diluted with twice its weight of

water before mixing them). This forms the

ordinary paste-blacking of Germany, accord-

ing to Liebig.

6. ( Without Vitriol.) As 1, 5 (ante) ; but
with the omission of the last J gall, of ' vine-

gar.*

Concluding Bernards.—To produce a first-

rate article of blacking it is absolutely neces-

sary that the ingredients be of the best quality,

and used in the proper proportions ; and that

the order of their admixture, and the general

manipulations, be conducted under ordinary

circumstances, in the manner described in the

first of the above formulae. The proportions

of the treacle and the oil (the most expensive

of the ingredients) should not be stinted ; and,

indeed, that of the latter may be safely in-

creased in quantity, without materially affect-

ing the polish, and with manifest advantage

as far as the softness and durability of the

leather to which it is applied is concerned.

Themanipulations required in the manufacture
of both paste-blacking and liquid blacking are

essentially the same ; the difference between
the two articles, when the same materials are

used, depending entirely on the quantity of

liquid added. Thus, as noticed before, by
diluting paste-blacking with water, vinegar,

or beer-bottoms, it may be converted into

liquid blacking of a nearly similar quality

;

and, by using less fluid matter, the ingre-

dients of liquid blacking will produce paste

blacking. One thing must, however, be ob-

served,and that is, that the ivory-black used for

liquid blacking should be reduced to a much
finer powder than for paste blacking ; as, if

this is not attended to, it is apt to settle at the

bottom, and to be with difficulty again diffused

through the liquid. Persons who object to

the use of blacking containing oil of vitriol

may employ formula I, 5, or II, 6 above). The
vitriol, however, greatly contributes to pro-

* The object here is to make the product as spongy and
light as possible, so that the purchaser may fancy he has

a great deal for his money.
5 This is also to give bulk.
6 A still more common article is vended in the north of

England, and in Scotland, in which the oil is omilted

altogether. The sale of such blackings (?) is disreputable,

when it is remembered that a really good article may be

made for Zd. to Zld. per lb.
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Qiote the shining' properties of tlic blackiusj;;

and, iu siurill quantities, or in tlic proper pro-

portion, is not so injurious to the leather as

some persons have represented ; as it wholly

unites itself to the lime of the bono-phos )hate

contained in the ivory-black, and is thus neu-

tralised, insoluble suljjhate of lime, and an acid

phosphate or superphosphate, being formed.

It is the latter that gives the acidity to a well-

made sample of blacking, and not the sul-

phuric acid originally added to it. In this

way the larger portion of the ivory-black is

reduced to a state of extremely minute divi-

sion, and with the other ingredients forms a

strongly adhesive paste, which clings to the

surface of the leather, and is susceptible of

I'eceiving a high polish by friction when in a

scarcely dry state. This is the reason why
lamp-black should never be employed for

blacking to the exclusion of the necessary pro-

portion of bone-black, as it has no earthy base

to absorb or neutralise the acid, which, if left

in a free state, would prove very hurtful to the

leather. Oil of vitriol is now employed in the

manufacture of all the more celebrated and
expensive blackings j and that simply because

no other substance is known so efficient, and
so little injurious to the leatlier. In the

common blackings of Germany, hydrochloric

acid is often used to the entire exclusion of

oil of vitriol; but blacking so prepared pos-

sesses several disadvantages from which that

of England is free. In the best German
blackings only a small portion of this acid is

used, as may be seen by reference to formula
II, 5 {above). The addition of white-of-egg,

isinglass, and similar articles^ to blacking,

always proves injurious, as they tend to stiffen

the leather and to make it crack, without at

all improving its polishing properties. Even
gum-arabic, in quantity, is on this account
objectionable. Oil has an opposite tendency,
and, as already stated, the quantity com-
monly used may be increased with advantage.
Resin oil should be particularly avoided.

Dr Ure has recommended the use of a little

copperas^ in blacking; with the object, we
presume, of striking a black with the tan in

the leather ; but except with new, or nearly
new leather, this effect would not occur, whilst

its presence, if not objectionable, would other-
wise be useless.

The only improvement that has been in-

troduced in the manufacture of blacking
since the early days of the celebrated Day &
Martin is, a few hours after the conclusion of

the mixture of the ingredients (but before

adding the vinegar, if any), to simmer the

1 In Scotland, flour-paste soured by keeping is often
substituted for part ol tlie treacle in the common black-
in{;s; with the effect, however, of greatly impairing their
polishing qualilies, and causing the leather to rapidly
become stiff and to crack. Further, such blacking will

not keep, often growing mouldy and hard in two or three
weeks.

" The proportion recommended by Dr Ure is \ oz. to

each Ih. of bone-black, dissolved in 10 paj'ts of water, and
to be added wiHi the vitriol.

whole very gently, for about 8 or 10 minutes,

observing to stir it assiduously all the time.

Tiie (ire must then be withdrawn, and the

pan covered over until it is quite cold, when
half an hour's lusty stirring will finish the

process.^ In this way a degree of maturity and
brilliancy will be imparted to the product,

which, without the application of heat, it would
take months to acquire, if, indeed, it ever

reached it.

As it is generally more convenient to

measure than to weigh liquids, it may be

useful to remind the reader that, in round
numbers,

I gal. of oil weighs 9J Ihs,

1 „ sour beer „ lOi ,

,

vinegar "1

^^
water J

"

We may here further remark that the black-

ings of different houses vary considerably in

some of their properties; as also do those of

even the same maker by age. Some blackings

dry off rapidly and give a very brilliant polish

with very little labour ; whilst others take a

little longer to ' dry off,' and somewhat more
labour to polish them. The former are best

adapted to hasty use, and when a very bril-

liant surface is desired ; the latter when depth
of polish, without extreme brilliancy, satisfies

the wearer. The first best meets the require-

ments of fashionable life; the last those of

the middle classes and pedestrians exposed to

dirt, mud, and the various vicissitudes of tra-

velling and weather. To the one belong the
' blackings ' of Everett, Day & Martin, &c. ; to

the other, those of Warren, Bryant & James,
and most of the smaller manufacturers, with
nearly all the paste-blacking of the more
respectable shops. Time, however, equalises

the qualities of these two classes. Blackings

which are crude, moist, and oily lose these

properties, and become drier and more brilliant

by age. The practice of several of the first-

class West-end boot and shoe makers is never

to use a blacking which they have not had in

their stock at least a twelvemonth.
Blacking, both liquid and paste, should be

stored in a cool and moderately dry cellar;

and when in use should be kept corked or

otherwise excluded from the air. Exposure or

desiccation destroys most of its best qualities.

The present annual value of the blacking

consumed in the United Kingdom is estimated

at 562,500?., or about 44^1. per head for the

whole population ; while the collective yearly

value of that exported is about 35,000Z.

[See Balls, Blacking, Bone-black, Boots
AND Shoes, Leather, Sulphtjeic Acid, &c. ;

also helow7\

3 A capacious enamelled cast-iron boiler, with a concave
bottom, should be used for this purpose ; iu which case

the ingredients can be mixed in it, and thus the trouble of

removal avoided. If a common copper or cast-iron boiler

be employed, the blacking must not be allowed to remain
in it longer than necessary to give it tlie ' simmer,' at the

conclusion of which it should be turned out into a wooden
tub or vat to cool.
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Blacking, Automat'ic. Syn. SELF-SHi"NiNa
BLACKING, SpAN'iSH JAPAN, &C. Prep. 1.

Gum-arabic, 4 oz. ; treacle or coarse moist

sugar, Ig oz.; good black ink, g pint; strong

vinegar, 2 oz. ; rectified spirit of wine and
sweet oil, of eacb 1 oz. ; dissolve the gum in

the ink, add the oil, and rub them in a mortar
or shake them together for some time, until

they are thoroughly united ; then add the

vinegar, and lastly the spirit.

2. Lamp-black, f oz. ; indigo (in fine pow-
der), 1 dr. ; put them in a mortar, or basin,

and rub them with sufficient mucilage (made
by dissolving 4 oz. of gum in J pint of strong

vinegar) to form a thin paste ; add very gra-

dually of sweet oil, 1 oz. ; and triturate until

their union is complete, adding toward the end
the rest of the mucilage ; then further add of

treacle, 1| oz.; and afterwards, successively,

of strong vinegar, 2 oz. ; rectified spirit, 1 oz. ;

lastly, bottle for use.

3. Mix the whites of 2 eggs with a table-

spoonful of spirit of wine, 2 large lumps of

sugar (crushed), and sufficient finely powdered
ivory black to give the required colour and
thickness, avoiding excess.

Ois. The above are chiefly used for dress

boots and shoes. The first two are applied to

the leather with the tip of the finger, or a

sponge, and then allowed to dry out of the

dust. The third is commonly laid on with a
sponge or soft brush, and when almost dry or

hard may have its polish heightened with a
brush or soft rubber, after which it is left for

a few hoiu's to harden. It may also be used
to revive the faded black leather seats and
backs of old chairs. They all possess great
brilliancy for a time ; but are only adapted
to clean, dry weather, or indoor use. They
should all be applied to the leather as thinly as

possible, as otherwise they soon crack off.

Blacking, Har'ness. Good glue or gelatine,

4o2. ; gum-arabic, 3 oz.; water, f pint; dis-

solve by heat ; add of treacle, 6 oz. ; ivory-

black (in very fine powder), 5 oz. ; and gently

evaporate, with constant trituration, until of a

proper consistence when cold; when nearly cold

put it into bottles, and cork them down. For
use, the bottle may be warmed a little to thin

it, if necessary. Does not resist the wet.

2. Mutton suet, 2 oz. ; bees-wax (pure), 6
oz. ; melt, add of sugar candy (in fine powder),
6 oz.; soft soap, 2 oz.; lamp-black, 2^ oz.;

indigO'(in fine powder), ^ oz. ; when thoroughly
incorporated, further add of oil of turpentine,

\ pint ; and pour it into pots or tins.

3. Bees'-wax, 1 lb. ; soft soap, 6 oz. ; ivory-

black, \ lb. ; Prussian blue, 1 oz. ; (ground in)

linseed oil, 2 oz. ; oil of turpentine, ^ pint ; to

be mixed, &c., as before.

Obs. The above are used by laying a very
little of them on the leather, evenly spreading
it over the surface, and then polishing it by
gentle fi'iction with a brush, or a soft-rubber.
The last two are waterproof. Numerous com-
positions of the class are vended by the saddlers

and oilmen, but the mass of them ai-e unche-
mical mixtures, badly prepared, and cause dis-

appointment to those who use them. Such is

not the case with the products of the above
formulae, if we may rely on the statements of

those who have employed them for years. The
last two are suitable for both harness and car-

riage leather. See Balls, Heel, &c.

BLADD'EE. Syn. Ves'ica, L. ; Vessie, Fr.;

Blase, Blattee, Ger. In anatomy, &c., a

thin membranous sac or bag, in an animal,

serving as a receptacle for some secreted fluid ;

appr., the urinary bladder. See Calcttlcs,
Inflammation, Ruptuee, &c.

Bladd'ers. (In commerce.) The better quali-

ties of these articles are prepared by cutting

off" the fat and loose membranes attached to

them, and washing them first in a weak solu-

tion of chloride of lime, and afterwards in clear

water ; they are then blown out and submitted

to strong pressure by rollmg them under the

arm, by which they bcome considerably larger j

they are next blown quite tight, dried, and
tied up in dozens. Commoner qualities are

merely emptied, the loose fat removed, and
then blown out, and strung up to dry. Used
chiefly by druggists and oilmen to tie over

pots, bottles, and jars, and to contain pill-

masses, hard extracts, and other similar sub-

stances ; also in surgery, to cover wounds, sore

heads, &c.

—

Obs. Bladders should never be
purchased unless perfectly dry and air-tight j

as, if the reverse be the case, they will neither

keep nor prove useful, but will rapidly become
rotten and evolve a most offensive odour. If

purchased whilst damp, they should be at once

hung up in a current of air, so as to dry as

soon as possible.

BLAIN* (blane). A boil ; a sore ; a pustule.

BLAITC (blou^). [Fr.] In cooTcery, a dish

which, according to Mrs Rundell, is formed of

grated bacon and suet, of each 1 lb. ; butter,

\lh.; 2 lemons ; 3 or 4 carrots (cut into dice);

3 or 4 onions ; and a little water ; the whole
being simmered for a short time, with or

without the addition of a glass of sherry or

marsala, before serving.

BLANCHING. Syn. Candica'tio, Deal-
BA'tio, &c., L. ; BlaNCHIMENT, &c., Fr.

;

Bleichen, &c., Ger. A whitening, or making
white ; a growing white. In some cases it

means decortication. See Almonds, Bleach-
ing, Decoloeation, &c.

Blanching. In cookery, an operation in-

tended to impart whiteness, plumpness, and
softness, to joints of meats, poultry, tongues,

palates, &c. It is usually performed by put-

ting the articles into cold water, which is then

gradually raised to the boiling point, when
they are at once taken out, plunged into cold

water, and left there until quite cold. They
are subsequently removed and wiped dry, ready

for being dressed.

Obs. The operation of blanching meat,

although it renders it more sightly according

to the notions of fashionable life, at the same



IBLANCMANGE—BLATTA ORIENTALlS 311

time lessens its nutritive qualities, by abstract-

ing a portion of the soluble saline matter which
it contains, especially the phosphates, and thus

deprives it of one of the principal features

which distinguish fresh meat from salted meat.

Animal food, before being dressed, may be

washed or rinsed in cold water without injury,

provided it be quickly done ; but it cannot be

soaked in water at any temperature much
below the boiling-point without the surface,

and the parts near it, being rendered less nu-

tritious. Washing meat when first received

from the butcher is, indeed, a necessary act

of cleanliness ; but soaking it for some time
in water is unnecessary, and for the reasons

stated should be avoided.

Strong acetic acid (concentrated vinegar)

poured on or rubbed over hard lean meat
gradually renders it soft and gelatinous. Ordi-

nary household vinegar has the same effect,

but in a less degree. Tough meat thus treated

for a short time before dressing it becomes
more tender and digestible, though somewhat
less nutritious j whilst the taste and flavour of

the vinegar is removed by the heat subse-

quently employed in dressing it.

BLANCMANGE'. (blo-mon^zh'J.) Syn.

Blancmangee (blon^-mon^gr-zha), Fr. Lite-

rally, white food ; in cookery, a coufected

white jelly. It is commonly prepared by
simmering 1 oz. of isinglass, 2 or 3 oz. of

lump sugar, and a little flavouring,' in about
a pint of milk, until the first is dissolved, when
the whole is thrown into a jelly-bag, and the

strained liquor is allowed to cool and solidify

;

it is next remelted by a gentle heat, and,

when nearly cold, poured into moulds, which
have been previously rubbed with a little salad

oil and then wiped out again.

Obs. Good gelatine, or strong calves' feet

jelly, is often substituted for the isinglass.

At other times the jelly is made with about

2 pint of water (instead of milk), when \ pint
of almond-milk, or of cream, is added to the
remelted jelly. Sometimes ground rice or

an'ow-root is employed in lieu of isinglass,

when the product is called eice-blancmange,
or West-Indian b., as the case may be.

Teanspa"eent blancmange^ is merely cla-

rified isinglass-jelly, flavoured. See Ceeam
(Stone), Isinglass, and Jelly.
BIANQUETTE' (blan^-kef). [Fr.] In

cookery, a species of white fricasee. It is also

the name of a delicate species of white wine,
and of a particular sort of pear.

BLAST'ING. In civil and military en-

gineering, the disruption of rocks, &c., by the
explosion of gunpowder, or other like material.

BLAST'ING POWDEKS (Melville and Cal-

low's). PrcTp. 1. (PoWDEE No. 1.) Chlorate
of potassa, 2 parts ; red sulphuret of arsenic,

1 part; to be separately carefully reduced to

' This may be 5 or 6 bitter almonds (grated), or a little

cinnamon, orange, or lemon peel, &c., at will. Sometimes
these are omitted, and a little orange-flower water, rose-
water, or essence of vanilla, added to the remelted jelly.

2 A misnomer of the confectioners and cooks.

powder, and lightly mixed together, scrupu-
lously avoiding the use of iron instruments,

percussion, much friction, the slightest con-

tact with acids, or exposui'e to heat.

2. ( PowDEE No. 2.) Chlorate of potassa, 5
parts J red sulphuret of arsenic, 2 parts ; ferro-

cyanide of potassium (prussiate of potash), 1

part; as No. 1.

3. (PoWDEE No. 3.) Chlorate of potassa
and ferrocyanide of potassium, equal parts.

Ohs. These compounds are not permanently
injured by either salt or fresh water, merely
requiring to be dried to regain their explosive

character. They possess fully eight times the
force of ordinary powder. One of their ad-

vantages, especially to the underground miner,
is the very trifling amount of smoke produced
by their explosion. On the other hand, the
extreme facility with which they explode by
attrition, contact with a strong acid, and a

slight elevation of temperature, render them
unsuited to most of the purposes of ordinary
gunpowder. On this account they should only

be prepai'ed in small quantities at a time, and
with the utmost caution. Mr Callow, the

inventor of them, lost several of his fingers,

and was rendered a cripple for life, by an ex-

plosion of the kind referred to, which occurred
only a few weeks after the sealing of his p.atent.

A straw, or small strip of wood, only slightly

wetted with oil of vitriol, and applied to a
small heap of the powder, produces instan-

taneous explosion. Captain Wynand's ' Saxi-

fragine ' is composed of nitrate of baryta, 76
parts; charcoal, 22 parts; and nitre, 2 parts.

Schultze's wood-gunpowder is composed of

granulated wood treated with a mixture of
nitric and sulphuric acid, afterwards impreg-
nated with a solution of nitre. M. Baudish
has invented a method by which this wood-
gunpowder may be compressed into a solid

substance, exerting great power and free from
danger by transport. Lithofraeteur, a white
blasting powder used in Belgium, is a sub-
stance similar to gun-cotton.

Messrs Neumayer and Fehleisen's haloxylin

is composed of charcoal, nitre, and yellow

prussiate of potash. See Gun-cotton, Gun-
powder, Mining, &c.

BLATTA ORIENTALlS. The common
cockroach, originally imported from the East,

belongs to the family of orthopterous insects

;

and may be classed amongst the most offensive

and objectionable of domestic pests. It is ex-

tremely voracious, not only devouring all kinds

of provisions, but attacking and consequently

destroying silk, flannel, and even cotton fabrics,

in the absence of anything more eatable. The
cockroach is nocturnal in its habits, and ex-

ceedingly active and swift of movement. Its

flattened form enables it to insinuate iself

easily into crevices, and so to escape detection.

The American cockroach {Blatta Americana
is larger than the above. A still larger species)

{Blatta gigantea) is found in the West Indies

where it is known by the name of the drum-
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uier. It is so called from the tapping noise

it makes on wood, the sound so produced, when
joined in by sevei'al of the creatures (as it

usually is) being sufficient to destroy the

slumbers of a household.

Cockroaches may be poisoned by means of

wafers made of red lead, or caught by
smearing a piece of v/ood with treacle, and
floating it on a broad basin of water. When
the fires and lights are extinguished they

issue from their holes, and fall into the basin

in their effiarts to reach the bait. The chinks

and holes from which they come should also

be filled up with unslaked lime, and some lime

should also be sprinkled about the ground.

Old Gerrard says they avoid any place in

which the leaves of the mullein are strewn
about.

The Blatta Orientalis, which was formerly
supposeil to possess remedial powers, and was
hence employed in medicine by the more an-

cient therapeutists, has lately found advocates

for his readmission into the animal materia

medica. He is reported, when made into a

tincture, to act as a diuretic, and to yield a

crystalline body possessed of similar properties,

but in a more concentrated form. Some of the

American journals report that he may be given
in the form of powder or infusion (from 15 to

30 gr.) 3 or 4 times a day, in dropsy, and to

increase the secretion of urine as well as of

perspiration.

BLEACHING. (bleche'-). Syn. Deal-
ba'tio (-sh'o), Insola'tio,' &c., L. ; Blanchi-
MENT, Blanchissage, Fr. ; Blbichen, Ger.

The process by which the colour of bodies,

natural or acquired, is removed, and by which
they are rendered white or colourless. It is

more particularly applied to the decolorisation

of textile filaments, and of cloths made of

them.
Mist. Bleaching is a very ancient art, as

passages referring to it in the earlier sacred

and profane writers fully testify. It had pro-

bably reached a high degree of excellence

among the inhabitants of the first Assyrian
empire, and was certainly practised in Egypt
long before the commencement of written
history. We may fairly assume that fine

white linen formed part of the "raiment,"
which, together with "jewels of gold, and
jewels of silver," and "precious things,"
Abraham sent as presents to the beautiful

Rebekah and her family,* fully three centu-
ries and a half before the Exodus. Subse-
quently, in Scripture, we have special mention
of " fine linen, white and clean." Herodotus,
the earliest Greek historian, tells us, that the
Babylonians wore "white cloaks;"^ and in

Athenseus we read of " shining fine linen," as

opposed to that which was " raw " or un-
bleached.'* At this early period, and for many

' Bloacliiiig by exposure in the suu.
-' Gen. xxiv, 53; B.C. 1857.
3 Herod., i, 19.,

* A.theu., ix, 77.

centuries afterwards, the operations of wash-
ing, fulling, and bleaching were not distinctly

separated. The common "system of washing
followed by drying in the sun, adopted by the
ancients, is a process which of itself, by fre-

quent repetition, decolorises the raw materials
of textile fabrics, and thus must inevitably

have taught them the art of ' natural bleach-
ing' of a character similar to that practised
in Europe up to a comparatively very recent
period. And this appears, according to the
authoiity of ancient authors, to have been the
case. Washing or steeping in alkaline and
ammoniacal lyes, or in milk of lime, followed
by exposure in the sim, formed the chief basis

of their system ; whilst woollens, then as now,
were treated with soap and fuller's earth, or

with potter's clay, marl, Cimolian earth, or

other like mineral. Urine was highly esteemed
among them ; and we are told that in the time
of the emperor Vespasian,^ and undoubtedly
long before it, cloths were sulphured. Indeed,
according to Pliny, sulphuring was often had
recourse to in ordinary washing, as well as in

the bleaching process.^

Bleaching continued to be practised with no
essential change of its principles until the dis-

covery of chlorine, to which we shall presently

refer. In the last centtiry Holland obtained
the best name for bleaching. The process

passed then to Ireland and Scotland, and
thence into England. It was even customary
to send goods from this country to be bleached
in Holland. The first attempt to vie with
Holland was made, in Scotland, in 1749.
The first steps towards the modern or che-

mical system of bleaching were the investiga-

tions of BarthoUet on chlorine, in 1784, but
which were not communicated to the Freuch
Academy until the year 1787. The know-
ledge of the use of chlorine as a bleacher was
soon afterwards brought to this country by
the Duke of Gordon, and by Prof. Copeland of

Aberdeen, and through them was practically

applied by Messrs Milnes of that place.

About the same time James Watt, a cor-

respondent of Berthollet, successfully intro-

duced its use in the neiglibourhood of Glas-

gow, and then generously laid a statement of

the results before the Manchester manufac-
turers. In enforcing the importance of the

new substance and process on these gentlemen,
he was ably followed and seconded by Dr
Henry. In 1798, Mr Charles Tennant, of

Glasgow, obtained a patent for a new bleaching
liquor prepared by saturating lime water with
chlorine ; and another, in 1799, for dry chlo-

ride of lime, a substance which is still preferred

as a bleacher to all other preparations of chlo-

rine. The new or continuous process of bleach-

ing, as it is called, and that which is at present

in general use in all the chief bleacli-works of

Lancashire, was introduced by Mr David

» About A.D. 60.

» • Hist. Nat.,' XXV, 57, &e.
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Beutley, of Peiidletou, and patonted by him
ill 1828.

Proa. HIeacliiug is commonly said to be
natural wliun exposure to light, air, and
moisture i'orms the leading' part of the pro-

cess ; and to be chemical when chlorine, chlo-

ride of lime, sulphurous acid, or other like

substances are employed. In some cases, as

with lineu, the two processes are combined.
The subject requires to be noticed under
separate heads, depending on the material

operated on :

—

1. Blbachin(J of Cotton :—Cotton is more
easily bleaclied, and appears to suffer less from

the process than most other textile substances.

On the old plan it was first (1) thoroughly
washed in warm water, to remove the weaver's

pasteor dressing; then (2) 'bucked or'bowked'
(boiled) in a weak alkaline lye, or in milk of

lime, to remove colouring, fatty, and resinous

matters, insoluble in simple water ; and after

being (3) again well washed, was (4) spread

out upon the grass, or bleaching ground, and
Ireely exposed to the joint action of light, air,

and moisture (technically called ' crofting').

The operation of ' bucking' in an alkaline lye,

washing, and exposure was repeated as often

as necessary, when the goods were (5) * soured'

or immersed in water acidulated with sul-

phuric acid, after which they (6) i-eceived a
final thorough washing in clean water, and
were (7) dried, finished, and folded for the

market. From the length of the exposure
upon the bleaching ground this method is apt

to injure the textui-c of the cloth ; and from
the number of opei'atious required is neces-

snrily expensive and tedious. It is therefore

now very generally superseded by the sys-

tem of chemical bleaching briefly described

below.

In the CHEMICAL SYSTEM of bleaching the

goods are 'washed' and 'bucked' as on the

old plan, then submitted to the action of a
weak solution of chloride of lime, and after-

wards passed through w^ater soured with hy-

drochloric or sulphuric acid, when they have
only to be thoroughly w.ished, and to be dried

and finished, for the entire completion of the

process.

The new or continuous process, before re-

ferred to,^ is the method of chemical bleach-

ing at present in the most general use ; and,

indeed, it has nearly superseded all other

methods. In this system the pieces, pre-

viously tacked together eudwise so as to form
a chain, are drawn, by the motion of rollers,

in any direction, and any number of times,

through every solution to the action of which
it is desired to expose them, and this entirely

and completely under the control of the

operator.

The following Table exhibits an outline

of the several operations in the improved
form of the continuous process as practised

by Messrs McNaughten, Barton, and Thorn,

t See 'HiBi.' {anle).

at Cliorley, and iu most other large bleach-

works :—

•

1. Preliminary ojierations :

—

a. The 'pieces'^

arc separately stamped with tlie printer's name,
a solution of silver, or sometimes coal-tar,

being employed for the purpose.

b. They are tacked together endwise either

by hand or a machine, so as to form one con-

tinuous piece of 300 to 350 yards in length,

according to the weight of the cloth.

c. They are singed.^

d. They are crushed into a rope-like form
by drawing them through a smooth aperture,^

the surface of which is generally of glass or

porcelain—the rope-form being given them to

enable the water and other liquids to pene-

trate the goods more easily, and to allow them
to be laid in loose coils in the kiers.

2. The pieces are bucked or boiled in milk

of lime* for 12 to 14 hours,^ followed by rins-

ing or cleansing in the washing-machine.

3. They are soured in water acidulated with

hydrochloric acid,^ and again washed ; similar

machines being employed for each.

4. They are bucked or boiled for 15 or 16

hours in a solution of resinate of soda,^ and
then washed as before.

5. They are chemicked by being laid in a

wooden, stone, or slate cistern, when a solution

of chloride of lime' is pumped over them, so

as to run through the ' goods' into a vessel

below, from which it is returned on them by
continued pumping, so that the cloth lies in it

for 1 or 2 hours ; it is then washed,

6. They are bucked or boiled, for 4 or 5

hours, in a solution of 1 lb. of crystallised

carbonate of soda, dissolved in 5 galls,

of water, to every 35 lbs. of cloth; and
washed.

7. They are again ' chemicked,' as before j

and washed.

8. They are soured in very dilute hydro-

chloric acid ji" and then left on 'stillages'" for

5 or 6 hours.

9. They are, finally, thoroughly washed, well

squeezed between rollers, dried over steam-

heated tin-cylinders, starched or dressed, and
finished.

This is the usual process for good calicos,

* Usually about 30 yards each.
* Generally ou one side only; but for goods to be sub-

sequently finely printed, on both sides. For very fine

printing the nap is sometimes removed by shearing in-

stead of ' singeing,' an ingenious and effective machine
being employed for the purpose.

* Such apertures are also used instead of pulleys, in the

transfer of the rope from place to place.

5 The common proportions are about 1 lb. of quick-lime

slaked and reduced to milk, with 3 galls, of water, for every

14 or 15 lbs. of cloth.

6 This is done in a large iron boiler furnished with a

perforated false bottom of wood, and technically termed a
' kier.'

7 This dilute acid or acidulated water has usually the

sp. gr. 1-010 or 2° Twaddle.
8 Made with about 17 Ihs. of soda-ash and 3 lbs. of resin,

with water, 50 galls., to every 20 or 31 lbs. of cloth.

9 Technically called 'chemick.' The strength of the

solution is usually of the sp. gr. 1-0025, or \° Twaddle.
'0 Sp. gr. 1-0125, or 2^° Twaddle.
11 Txw atods or props to keep them from the ground
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Muslins, and other light goods, are handled

rather more carefully; whilst for commoner
ones the sixth and seventh operations are

generally omitted. The whole usually occupies

5 days; but by using Mr Barlow's high-

pressure steam tiers, it may be performed in

two days. Yarns, &c., may be bleached in a

similar manner by first looping the skeins

together.

Ohs. According to the most reliable autho-

rities, the strength of cotton-fibre is not im-

paired by its being boiled for two hours in

milk of lime, under ordinary pressure, out of

contact with the air ; nor, according to the

bleachers, even by sixteen hours boiling at the

strength of 40 lbs. per 100 galls. It is said

that lime is less injurious than ' soda.'

Solution of caustic soda, sp. gr. 1'030, does

not injure it, even by boiling under high

pressure; but, in practice, soda-ash, or car-

bonate of soda, is used, and this only in the

second bucking, and in the third, if there be

one. The strength now never exceeds 25 lbs.

of the crystals to the 100 galls., and is usually

less.

Experiments have shown that immersion for

8 hours in a solution of chloride of lime con-

taining 3 lbs. to the 100 galls., followed by
souring in sulphui-ic acid of the sp. gr. 1"067,

or for 18 hours in acid of 1"035, does not

injure it.

By the improved method of previously

treating the goods with lime or alkalies, little

chloride of lime is required. Indeed, it is said

that where 300 Ihs. were formerly employed,

30 to 40 lbs. only are now used. At the same
time it is right to mention, that though a

solution at \° Twaddle is usually regarded as

the best and safest strength, yet in some
bleach works, particularly for inferior and less

tender goods, this is greatly increased, even

up to 5°, the period of immersion being pro-

portionately reduced, as it is not safe to expose

the goods long to the action of such powerful

solutions. With the higher strengths they

are passed rapidly through the liquid with the

calender, sufficient time only being allowed

to soak them thoroughly; then immediately

through the acid or souring, followed by
washing as before.

In Scotland and Ireland the washing is

generally performed by wash-stocks; whilst in

Lancashire, dash-wheels, or washing machines
with squeezers, are almost always used for the

purpose.

Cotton loses about l-20th of its weight by
bleaching.

II. Bleaching of Linen:—Linen may be

bleached in a similar way to ' cotton,' but the

process is much more troublesome and tedious,

owing to its greater affinity for the colouring

taatter existing in it in the raw state. Under
the old system, several alternate buckings
with pearlash or potash and lengthened ex-

posure on the field, with one or two sourings,

and a final scrubbing with a strong lather of

soft soap, constituted the chief details of the

process. In this way a high degree ofwhite-

ness, though not an absolutely pure or snow
white, was ultimately produced. Grass-bleach-

ing or crofting is still extensively used for

linen ; but it is more generally employed only

for a limited time, and in combination with a
modification of the system at present almost

universally adopted for cotton goods ; whilst,

in some cases, crofting is omitted altogether,

and the bleaching conducted wholly by the

latter process. The following Tables exhibit

the outlines of the new system as at present

practised in Ireland and Scotland :

—

a. For plain sheetings :

—

1. They are bucked for 12 or 15 hours in a
lye made with about 1 lb. of pearlash (or soda-

ash) to every 56 lbs. of cloth, and washed.

2. Crofted for about 2 days.

3. Bucked in milk of lime.

4. Turned, and the bucking continued,

some fresh lime and water being added j and
washed.

5. Soured in dilute sulphuric acid at 2°

Twaddle.
6. Bucked with soda-ash for about 10 hours,

and washed.

7. Crofted, as before.

8. Bucked again with soda-ash, as before.

9. Crofted for about 3 days.

10. Examined, the white ones taken out,

and the others again bucked and crofted.

11. Scalded or simmered in a lye of soda-

ash of about only 2-3rds the former strength,

and washed.
12. Chemicked, for 2 hours, at i° Twaddle,

washed, and scalded.

13. Again chemicked, as before.

14. Soured for 4 hours, as in No. 5 ; washed,
and finished.

This occupies 13 to 15 days, according to

the weather.

b. For shirtings, &c. :—As the preceding,

but with somewhat weaker solutions.

c. For goods to be subsequently printed :

—

1. Bucked in milk of lime for 10 or 12
hours.

2. Soured in dilute hydrochloric acid of 2°

Tw., for 3 to 5 hours, and washed.

3. Bucked with resinate of soda for about

12 hours.

4. Goods turned, reboiled as before, and
washed.

5. Chemicked at \° Tw., for 4 hours.

6. Soured at 2° Tw., for 2 hours, and
washed.

7. Bucked with soda-ash for about 10 hours,

and washed.

8. Chemicked as in No. 5.

9. Soured, as at No. 6, for 3 hours ; washed,

and dried. ^

Obs. The chief difficulty in bleaching linen

arises from the fact that its colouring matter

' Tlie attengths ot the solutions, wlien not otherwise

stated, are about the same as those given under Cotton
iflnti).
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is insoluble in acid or alkaline solutions until

it has been long acted upon by light, air, and

moisture, as in the common process of grass-

bleaching. Chlorine hastens the operation ;

but, unfortunately, it can only be employed

towards the end of the process ; as when earlier

used, the colour of the raw cloth becomes set,

and irremovable. To obviate this difficulty

Mr F. M. Jennings, of Cork, has lately • intro-

duced the joint use of an alkali and an alkaline

hypochlorite (chloride) in the place of the

ordinary chloride of lime. He prepares a bath

of solution of soda at 5"^ Twaddle, which he

raises by the addition of chloride of soda (or

of potash) to 6 or 7°, and in this he steeps the

cloth (after the first bucking and souring) for

some hours, heat, or constant squeezing be-

tween rollers, being had recourse to, to facili-

tate the action. Souring and washing follow,

when the goods are again put into the alkaline

and chloride bath, as before ; after which they

are soured, and bucked again with soda. These

last three operations are repeated until the

cloth is almost white, when crofting for one

half to one fourth the time required by the

usual method renders it fit for the final buck-

ing, and finishing. Indeed, it is said that if

the process be very carefully managed it ren-

ders crofting unnecessary.

Raw linen loses about l-3rd of its weight in

bleaching.

III. Silk :—Silk is usually bleached by first

steeping it, and then boiling it in solutions of

white soap in water, after which it is subjected

to repeated rinsings, a little indigo -blue, or

archil, being added to the last water to give it

a pearly appearance. When required to be

very white (as for gloves, stockings, &c.), the

goods are cautiously submitted, for 2 or 3

hours, to the action of the fumes of burning

sulphur, and then finished by rinsing, as

before.

Obs. Boiling or sulphuring is not required

for the white silk of China. Raw silk loses

from 4 to 5 oz. per lb. by bleaching.

IV. Wool :— In bleaching raw wool it is first

deprived of the yolk or peculiar natural varnish

with which it is covered. For this purpose it

is steeped and stirred for about 20 minutes in

rather warm water (135°—140° Fahr.), either

with or without the addition of l-4th part of

stale urine ; after which it is placed in baskets

to drain, and soon afterwards thoroughly
rinsed in a stream of water, when it is again

allowed to drain, and it is hung up to dry. The
further operations depend on circumstances,

wool being sometimes whitened in the fleece,

or in the yarn, but still more frequently and
extensively not till woven. When it is in-

tended to send it in the first two forms white
to market, it is hung up or spread out, whilst

still wet, and sulphured (see below) ; after

which it is either at once rinsed for some time
in cold water, or is previously treated with a

very weak bath of soft soap.

1 Patent dated 1859.

In the case of woolk-n fabrics the operations

of purifying or whitening the wool, beyond
the removal of the yolk, are, for the most
part, mixed up with the weaving and working
of it. The pieces leave the hands of the

weaver of a dingy grey colour, loaded with
oil, dirt, and dressing. They then pass to the

fulling-mill, where they are treated with
fuller's earth and soap, often preceded with
ammonia or stale urine, after each of which
they are well washed out or scoured with cold

water, and are then ready for the dyer. When
it is intended to obtain them very white, or to

dye them of a very delicate shade, they are

commonly sulphured ; after which they are

washed or milled in cold water for some
hours, a little finely ground indigo being
added towards the end, to increase their

whiteness J an addition also made when the

cloth is sufiiciently white without the sulphur-

ing process.

The usual mode of SULPHUBiNa wooUen
goods is to hang them up on pegs or rails,

or, in the case of fleece-wool, to spread it about,

at the upper part of a close, lofty room or

chamber, called a sulphur-stove. In each

corner of this room is set a cast-iron pot con-

taining sulphur, which, after the introduction

of the goods, is set on fire, when the door at

the lower part of the chamber is shut tight

and clayed. This is commonly done over-

night ; and by the morning, the bleaching

being finished, the goods are removed, washed,

and azured.

Sulphuring, unless very skilfully managed,
imparts a harsh feel to woollen goods, which
is best removed by a very weak bath of soap-

and-water (lukewarm) ; but the action of

soap in part reproduces the previous yellowish-

white tinge. Milling with cold, or lukewarm
water, tinged with indigo, is the best substi-

tute.

Obs. Raw wool loses from 35 to 45^ of its

weight by scouring, and 1 to 2§ more in the

subsequent operations of the bleacher ; the loss

being in direct proportion to the fineness of

the staple.

*^* The above are the four principal appli-

cations of the art of bleaching ; but, in tech-

nical language, the words bleaching, bleacher,

bleachery, bleach-works, &c., when employed
alone, are understood to have reference only to

cotton and linen. This has arisen from the

enormous extent of these manufactures, and
from the process of bleaching them forming a

business entirely distinct from that of weav-

ing, dyeing, or printing them. The following,

with the exception of the first, are of compara-

tively minor importance and interest :

—

V. Materials for Paper :—Old rags for the

manufacture of paper, and paper-pulp, are now
almost universally bleached with chlorine or

chloride of lime ; the former being generally

used in France, and the latter in England.
The process usually consists in (1) boiling

in an alkaline lye to remove grease and dirt,
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(2) washing, (3) pressing, (4) deviling or tear-

ing up the pressed cake into fine shi-eds or

pulp, (5) chemicking, with agitation, for about

an hour, in a clear solution ot chloride of lime,'

followed by (6) washing, (7) souring with

dilute hydrochloric acid at 1 or 2° Tw., or

treatment with a solution of some antichlor,

or both, and (8) a final washing and pressing.

For the common kinds of paper, the operations

included in No. 7 are omitted ; bufc unless the

whole of the lime-salt be removed from the

pulp, the paper made of it is liable to turn

brown and become rotten by age. In some
cases rags are bleached before being divided

and pulped. Cotton-waste is bleached in a

similar way to rags.

In France, the chlorine, in a gaseous form, is

passed from the generators into the bleach-

cisterns containing the pulp, which in this case

must be fitted with close covers.

VI. Printed Paper, as Books, Engravings,

Maps, &c.—These when stained or discoloured

may be whitened by (1) wetting them with

pure clean water, (2) plunging them into a

dilute solution of chloride of lime, (3) passing

them through water soured with hydrochloric

acid, and then (4) through pure water until

every trace of acid be removed.
.
This process

may be further improved by further dipping

them into a weak solution of some antichlor,

and again washing them, before finally drying

them. It is only rare and valuable original

works or specimens of art that are worth this

treatment, which, owing to the very nature of

paper, requires considerable address to manage.
In many cases a sufficient degree of renovation

may be eff'ected by simply exposing the arti-

cles, previously slightly moistened, to the fumes
of burning sulphur, followed by passing them
through a vessel of pure water.

VII. Straw, Straw-plait, and articles made
of them, are, on the large scale, usually

bleached by (1) a hot steep or boil in a weak
solution of ciustic soda, or a stronger one of

soda-ash, followed (2) by washing and (3) by
exposure to the fumes of burning sulphur. To
effect the last, the goods are suspended in a
close chamber connected with a small stove, in

which brimstone is kept burning. On the
small scale, a large chest or box is commonly
employed. A piece of brick, or an old box-

iron heater, heated to dull redness, is placed at

the bottom of an iron crock or earthen pan, a
few fragments of roll sulphur thrown on, the
lid instantly closed, and the whole left for

some hours. Care should be taken to avoid
inhaling the fumes, which are very deleterious

' The ' strength ' varies with the colour and quality of
the rags. Trom 2 to 4 Ihs. per cwt. of rags is a common
])roportion ; hut for dyed and printed rags as much as 7
or even 8 lbs. per cwt. are often employed. It is better,
however, to prolong the process with a weaker sohition,
than to hasten it by us'ng the chloride in excess. Lurge
rectangular cisterns of wood, or of slate, are commonly
employed as the bleach-vessels. Cisterns of wood, or
brick-work lined with gutta percha or with asphalto-
bitumen, are employed in some paper-mills, and answer
admirably.

as well as disagreeable and annoying. Straw
goods are now also frequently bleached by the

use of a weak solution of chloiide of lime, or

of water strongly soured with oxalic acid or

even oil of vitriol, followed by very careful

rinsing in clean water; but here, as in the

former case, the natural varnish, dirt, grease,

&c., must be first removed by alkalies or soap,

to enable the chlorine or acid to act on the

fibres.

VIII. Wax. Wax is bleached by first

melting it at a low temperature in a cauldron,

from whence it is allowed to run out by a pipe

at the bottom into a capacious vessel filled with

cold water.

This vessel is fitted with a large wooden
cylinder, which turns upon its axis ; and the

melted wax falls upon this cylinder. The
surface of the cylinder being always wet, the

wax does not adhere to it, but becomes solid,

assuming the form of ribbons as it does so,

and in this shape becoming distributed

through water in the tub. The wax is then re-

moved and placed upon large frames stretched

upon linen cloth, which are supported about
18 inches above the ground, and erected in a
situation exposed to the air, dew, and sun.

The several ribbons thus placed on the frame
should not exceed an inch and a half, and
they ought to be so moved about from time

to time as that each part may be equally exposed.

If the weather be favorable the wax wiU become
white in a few days. It is again remelted,

formed into ribbons, and exposed as before.

These operations are continued in until the

wax is completely bleached, after which it is

melted and run into moulds.
Concluding Remarks. The theory of bleach-

ing, notwithstanding the giant strides of che-

mistry during the last 20 years, remains still

unsettled ; and hence the processes employed
are still, for the most part, empirical. It ap-

pears probable that chlorine acts by uniting

with the hydrogen of the water, or of other

compounds present, or probably with that of

both, and that it is the oxygen thus liberated,

and whilst in the nascent state, that is the

true operative agent. Hence bleaching by
chlorine, or by the hypochlorites, may be re-

garded as an oxidation of the colouring mat-
ter ; but whether the chlorine or the oxygen
eff'ects this oxidation is of little practical im-

portance—the result being the same—the

destruction of the compound, and the removal
of the colour that depends on its existence.

It is doubtful whether the bleaching power of

sulphurous acid is due to it as an oxidising or

a deoxidising agent ; but the last is probably

the case, with a like destruction of the com-
pound constituting the colouring matter. It

may, however, be supposed that sulphurous

acid acts as an oxidiser, as it appears to do
when it decomposes sulphuretted hydrogen;
or it may act by simply altering the compound
by inserting itself, a view receiving some sup-

port from the fact that wool whitened by
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sulphuring may be restored to nearly its pre -

vious colour by merely treating it with soap

or alkalies.

The bleaching power of light depends on its

actinic or chemical rays, which, like chlorine,

appear to act as an oxidising agent.

Chlorates, chromates, chromic acid, manga-
nates, &c., have been proposed as bleaching

agents for textile filaments and fabrics, but

without success or practical advantage. Im-
mersion in water more or less strongly im-

pregnated with sulphurous acid has, however,

been successfully substituted for the common
sulphuring process, particularly for silk.

To avoid the injury of the goods by sparks,

and by drops of water highly saturated with

sulphurous acid falling from the roof, Mr
Thorn has invented a method of passing them
rapidly through, or keeping them in constant

motion in the sulphuring chamber. His ap-

paratus is constructed on the principle of the

washing-machine, the fumes of burning sul-

phur being used instead of water.

M. Tessie du Motay has proposed a new
method for bleaching. He takes about equal

parts of permanganate of soda and sulphate

of magnesia, and dissolves them in lukewarm
water. The tissues, previously freed from
grease, are to be plunged into this bath until

they are covered with a brown coating.

They are then to be placed in a bath of sul-

phuric acid at 4 per cent., and rinsed after the

brown matter is removed. They may be

finally passed through sulphurous acid. Mr
Ramsay's method consists in sprinkling with

water equal parts of chloride of lime and sul-

phate of magnesia, when hydrochlorate of mag-
nesia is formed. It may be remarked that none
of the more modern methods of bleaching have

been found, when reduced to practice, to be
cheaper, better, or more advantageous to work
than those sanctioned by long experience

and use.

[Further information in connection with

bleaching will be found under the heads

Actinism, Blanching, Cahco-peinting,
Chaecoal, Chloeides (Bleaching), Cheo-
MATES, ChEOMIC ACID, HtPOCHLOEITES,
Htpocheoeoits Acid, Light, Einsing,
Spots and Stains, Sulphxteation, Wash-
ing, &c. ; also under BoNES, EngEATINGS,
Fat, Feathees, Hoen, Ivoey, Oil, Papee,
Feinted Books, Rags, Sponge, Steaw-
PLAiT, Tallow, Wax, «fcc.i]

Bleaching Liq'uid. Solution of chloride of
lime.

Bleaching Pow'der. Chloride of lime.

Bleaching Salts. The commercial hypo-
chlorites.

BLEAR'-EYE [blere'-i). Syn. Lippitu'do,
L. ; Chassie, Lippitude, Fr. An exudation
of a puriform matter from the margins of the

' An accurate description of the apparatus and ma-
chinery employed in bleach-works, witli numerous en-
gravings, will be found in Ure's ' Diet, of Arts, Manuf. &
Mines; 5th ed., i, 318-351, &c.

eyelids, which are red, tumid, and painful;

and frequently, during the night, glued toge-

ther by the discharge.

Treatm. Mild astringent collyria, as those

of sulphate of zinc or alum (6 or 8 gr. to 1 oz.

of water). An ointment formed of 1 pai-t of

the ointment of nitrate of mercury (Ph. L.),

diluted with 11 parts of sweet washed lard,

may be advantageously applied nightly, by
means of a camel-hair pencil, the smallest

quantity possible only being used. Excess in

eating and drinking should be avoided, and
some aperient medicine taken.

BLEAK (bleke). Syn. Blax|, BleyJ, (bla).

The cypri'nus albur'nus (Linn.), a small river-

fish, the scales of which are used in making
artificial pearls (which see).

BLEB. A vesicle or blister. In some states

of general derangement of health this arises

spontaneously. It should be treated in the

same way as scalds.

BLEEDING (blede'-). In the sense of a
flow or loss of blood, see H^moeehagej in

that of bloodletting, see Cupping, Leeching,
Venesection, &c.

Bleeding Piles. Take every morning aperi-

ent doses of milk of sulphur, then a small

teaspoonful of confection of black pepper
every day. Wash externally with a sponge
and cold water. Apply compound gall, oint-

ment to the piles if external.

Bleeding from the Air Passages and Lungs.
Let the patient at once go to bed, and keep
perfectly quiet, avoiding movement of any
kind as much as possible. Administer dilute

acids in frequently repeated doses, with five

drops of tincture of digitalis. The bowels
should be kept open by means of Epsom
salts in infusion of roses. Give iced drinks
and let solid ice be sucked. Mustard plasters

may be applied to the chest. A morphia
lozenge may now and then be sucked
gradually away, as well as a small piece of sal

prunella. The cough must be allaj'ed by the
administration of small doses of morphia in

gum water or barley water. All food should
be taken cold.

The treatment that we have indicated in

the last two forms of haemorrhage is intended
for the exclusive guidance of emigrants or of

others so placed as to be unable to summon
prompt medical aid. Wherever this can be
obtained no time should be lost in at once
seeking it.

Bleeding from the Nose. Apply cold water
containing ice, if obtainable. It should be so

applied to the nose as to cause a shock. A
cold piece of metal, such as a key, phicod on
the naked back sometimes stops the haemor-
rhage. If neither of the above means succeed

inject with a syringe a solution of alum or

sulphate of zinc (ten grains to the ounce), or

snuff up the nostrils some gallic acid, powder
of pomegranate, kino, or catechu, mixed with
starch. A plug of lint may also be dipped in

either of the above solutions, or rolled in the
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powders, and pushed up the nostrils, or some

tincture of perchloride of iron, properly di-

luted and applied on a piece of lint, may be

tried.

Bleeding from the Stomach. Syn. Hemate-
MESis. In this case the blood is vomited usually

in clots of a dark colour. It should be noticed

whether it comes from the back of the nose or

throat. The treatment consists in perfect re-

pose in bed, and in the administration of dilute

sulphuric acid in infusion of roses, with saline

aperients. If these fail to give relief, tannin

and kramei'ia may be tried, and small doses of

laudanum or five grains of alum may be given

every four hours. If in pain, add to it | grain

of acetate of morphia. All food and drinks

should be taken cold, the latter iced. Perni-

trate of iron in from 10 to 30 minim doses

is a valuable remedy.
BLENDE (blend). A name applied to several

minerals ; appr., zinc-blend, or native sulphu-

ret of zinc—the black jack of miners.

BLIGHT (blite). See Mildew, and Plants
(Diseases of).

BLIND'NESS (blind'-). Syn. Ablep'sia,

C^'CITAS, &C., L. ; AVEUGLEMENT, CeCITE,

Pr. J Blindheit, Ger. Deprivation or want
of sight.

Blindness may be congenital, or born with

a person ; or it may arise from accident, external

violence, or disease. In the latter it may
frequently be relieved by medical and surgical

treatment. See Amaueosis, Cataract, Eyes,

Ophthalmia, Vision, &c.

Blindness, Day. Syn. Night'-sight; Nyc-
TALO'pia, L. a disease of the eye in which

vision is painfully acute or more or less ex-

tinct in a strong light, as that of day ; but

clear and pleasant in the dusk of evening and

at night. Its chief causes are excessive expo-

sure of the eyes to the direct influence of very

strong or glaring light, or to heat, or both of

them together; and is often one of the sequelae

of ophthalmia (which see).

Blindness, Night. Syn. Dat'-sight ; He-
MEEALO'piA, L. An affection of the eye, the

reverse of the preceding, in which objects are

clearly seen only in broad daylight. In the

beginning of the complaint the patient con-

tinues to be able to see, though less clearly, for

a short time after sunset, and even by moon-
light, and perhaps distinctly by bright candle-

light ; but after a short time this power is lost.

It most frequently occurs in hot climates, and
low latitudes at sea. Its chief causes are fatigue

and exposure of the eyes to the glare of the

tropical sun, probably coupled with gastric

derangement. In some cases it is congenital,

and is then generally incurable. The treatment

consists in avoiding exciting causes, and en-

deavouring to restore the tone of the stomach,

and the general health, by the usual- methods.
The eyes at the same time should be topically

medicated by the frequent use of cold water,

or mild astringent collyria. See Ophthalmia
(Chronic).

BLIS'TER. Syn. Pap'ula, Ptts'tttla, L. ;

Pustule, Vessie, &c., Fr. ; Blase, Blatter,
Ger. A bladder or vesicle caused by the de-
position of serous fluid between the cuticle

and the derma or true skin, occasioned by the
application of a vesicant, or by a burn, scald,

or friction.

Blister. Syn. "Vesicato"rium, L. ; Epis-
PASTiQUE, Vesicatoire, Fr. ; Blasen-pflas-
TEE, B.-STOFF, Ger. A substance which vesi-

cates or raises blisters ; in pop. lang., a vesi-

cating plaster or similar application.

The use of blisters is very ancient, and
appears to date back long prior to the time of
Hippocrates. Indeed, their value as cutane-
ous stimulants and counter-irritants appears
to have been recognised by the medical faculty
of all nations down to the present time. It is

a principle sufficiently established with regard
to the living system, that where a morbid
action exists, it may often be removed by in-

ducing an action of a different kind, as a state

of excitement or irritation, in the same or a

neighbouring part. In this way is explained
the utility of blisters in local inflammation and
spasmodic action, and it is this principle which
regulates their application in pneumonia, gas-

tritis, hepatitis, phrenitis, angina, rheumatism,
colic, spasmodic affections of the stomach, &c.

—diseases in which they are employed with the

most marked advantage. A similar principle

exists with respect to pain ; exciting one pain

often relieves another. Hence blisters fre-

quently give relief in neuralgia, toothache, and
other like painful affections. Lastly, blisters,

by their operation, communicate a stimulus to

the whole system, and raise the vigour of the

circulation. Hence, in part, their utility in

fevers of the typhoid kind, though in such
cases they are used with still more advantage
to obviate or remove local inflammation.

Blisters are commonly prepared with can-

tharides plaster, or with some other prepara-

tion of cantharides ; and, in the former case,

usually have their surface sprinkled over with
powdered Spanish fly ; whilst the blistering

surface is surrounded with a margin spread

with common adhesive plaster, for the purpose

of causing them to adhere to the part to which
they are applied. In order to prevent the

action of the canthai-ides upon the mucous
membrane of the bladder, or urinary organs,

they are also often sprinkled with a little pow-
dered camphor, or better still, are moistened

with camphorated ether, which, on its evapora-

tion, leaves a thin lajer of camphor on the

surface; but care must be taken that the

layer be not too thick, as in that case the

plaster would not take effect. With a like

object, a piece of thin book-muslin or tissue-

paper (silver-paper) is frequently placed be-

tween the blistering surface of the plaster and

the skin ; the efficacy of which may be still

further heightened by first soaking the muslin

or papin- in olive or almond oil.

The usual time an ordinary blister of can-
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tharides plaster ig allowed to remain in contact

with the skin is from 10 to 12 hours. It is

then gently removed. The snbsoqvient treat-

ment depends on the object in view. Wlien it

is not wished to maintain a discharge from the

blistered surface, the vesicle is cut with the

point of a pair of scissors at its most depending
part, to let out the fluid which it contains,

followed by a dressing of spermaceti or other
simple ointment j but when the case requires

the blistei- to be kept open, or to be converted
into a perpetual blister, as it is sometimes
called, the whole of the detached cuticle is

carefully removed with the scissors, and the
part is dressed with either tlie ointment of

cantharides or of savine, at first more or less

diluted with lard or simple ointment, with an
occasional dressing of resin cerate. According
to Mr Crowther, the blistered surface is best

kept clean by daily fomentation with warm
water.

Of late years, to obviate the unpleasant
effects occasionally arising from the common
blister, various compounds having cantharides
for their base, as well as fabrics spread with
them, have been brought before the public.

These are noticed hereafter. See Piaster,
Vesicants, &c.

Blisters, Extempora"neous. Among the

best of these may be mentioned the fol-

owing :

—

1. A piece of lint dipped in the strongest

.•inegar of cantharides, and immediately after

.ts application to the skin, covered over with a

oiece of strapping, or preferably a piece of sheet

|utta percha or oiled silk, to prevent evapora-
ion. Raises a blister in from 5 to 8 minutes.

2. Concentrated acetic acid, applied in the
same way, has a similar effect.

3. (Dr. Darcq.) Into a flat watch glass

pour from 8 to 10 drops of highly concen-
irated liquor of ammonia; cover the liquid

with a small piece of linen of rather less

iiameter than that of the glass, and at once
apply this little apparatus to the previously
shaved skin. The whole must be kept in its

place by means of moderate pressure with the
ingers, until a red ring, about 2 centimetres
n breadth, is observed round the glass, when
t is certain that vesication is effected. Some-
times scarcely 30 seconds are necessary for

obtaining the result. The apparatus may then
he removed, and the blistered part treated in

the usual manner; the dressing being accord-
ing to the object in view.

4. (Trousseau.) Bibulous paper slightly

wetted with a little of the ethereal extract
of cantharides, and instantly applied to the
skin, the whole being covered with a piece

of common adhesive plaster to prevent eva-

poration.

5. Boiling water applied by means of a
suitably shaped tube, the adjacent parts being
at the same time protected from injury. In-

stantaneous.

Blister, Horse. See Veteeinaet Medicines.

Blister*, Perpet'ual. See BIiISTeb {ante).

BUS'TERING. Si/n. Ves'ioans, Vesica-
TO"RrCI3, L. ; El'ISPASTIQUE, V/iSICANT, VeSI-
CATOiuE, Fr. ; 15riASE^fZIBHEND, &e., Ger. In

medicine, &c., that vesicates or raises blisters

when applied to tlie skin.

Blistering Pa'per, Plas'ter, Ti3"sue (tish-u),

&c. See Plasteus, Vesicants, &i'.

BLOAT'ER. See Blote.
BLONDE. [Fr.] Sijn. Blond'-LACE. Silk-

lace. The name is now also applied to cotton-

lace edged with silk. For the mode of cleaning

it and getting it up, see Lace and Muslin.
BLOOD (blud). Syn. SAN"airis, L. ; Sancj,

Fr. ; Bltjt, Ger, The general circulating

fluid of animals, and that on which the nou-
rishment and growth of their bodies depend,
and from which all the secretions are formed.
It is warm and red in vei'tebrated animals

;

and, for the most part, cold and white in the

invertebrata. In man and all other mam-
mals, and in birds—the two highest classes of

the animal kingdom—the blood, though col-

lectively forming but one circulating stream,

varies considerably in appearance according to

the part or vessels in which it is found. That
contained in the left side of the heart, and in

the arteries, possesses a very brilliant scarlet

colour, and is called arte"rial blood; whilst

that found in the right side of the heart, and
in the veins, has a darkish purple colour, and
is called ve'nous blood. The two, however,
differ little from each other in their chemical

properties and composition ; the most marked
point of difi'erence being that venous blood

holds carbonic acid in solution, whilst oxygen
predominates in the blood of the artei'ies.

The fibrine of venous blood is also soluble in

a solution of nitrate of potassa; whilst that of

arterial blood is insoluble in that menstruum.
Comp. Blood consists of a transparent and

nearly colourless fluid (plas'ma, se"rum, ser-

albu'men), in which float about a countless

multitude of microscopic round red bodies

(blood-discs, blood-corpuscles), to which its

colour is due, accompanied by a few colourless

globules (white blood-corpuscles) ofa somewhat
larger size. The red corpuscles are found,

on more minute examination, to consist of an
envelope containing a solution of hfematosin.

Prop. These are, for the most part, well

known. It has an alkaline reaction, a saline

and rather disagreeable sweetish tase, and
when newly drawn evolves a peculiar odour

or halitus, which almost immediately disap-

pears. As it cools and on repose it coagulates,

owing, according to some, to the spontaneous

solidification of the fibrine.

The following table, based upon the observa-

tions of Schmidt and the analysis of Lehmann,
is given by the latter, as .representing the

average quantitative relation of the principal

constituents of normal blood. It will be

noticed that the blood is here regarded as

composed of two portions, one consisting solely

of the red particles, and the other of the
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liquid, in which tliese red corpuscles are sus-

pended, termed the liquor sanguinis, which
consists of the serum holding fibre in

solution :

—

Sp. gr. of Blood'Corpvscles, 1'0885.

1000 parts blood-corpuscles contain

—

Water . . . . . 688-00

Solid constituents 312-00

consisting of

—

Hsematin (with iron) . 16-75

Globulin and cell membrane . 282-22

Fat 2-31

Extractive matters 2-60

Mineral substances (without

iron) . . . . 8-12

Chlorine . . . . 1-686

Sulphuric anhydride (SO3) . 0-066

Phosphoric anhydride (P2O5) 1-134

Potassium . . . . 3-328

Sodium . . . . 1-052

0-667

Calcium phosphate 0-114

Magnesium phosphate . . 0-073

Sp. gr. of Liquor Sangmnis, 1-028.

1000 parts of liquor sanguinis contain

—

Water 902-90

Solid constituents . . 97'10

consisting of

—

Fibrin 4-05

Albumen .... 78-84

Pat . . . .

Extractive matters
Mineral substances

Chlorine

Sulphuric anhydride (SO3)

Phosphoric anhydride (P2O5)

Potassium .

Sodium . ,

1-72

3-94
8-55

3-644

0-115

0-191

0323
3-341

0-403

Calcium phosphate . . 0-311

Magnesium phosphate . . 0-222

The ash of blood contains about 684 per

cent, of ferric oxide. (Lehmann.)
The following table gives the results of the

average composition of human blood in m-.in

and woman, according to the analyses of

Becquerel and Rodie

:

Male.

Specific gravity of defibrinated blood . . 1-0600

„ „ of serum .... 1-0280
Water 779-00
Fibrin

f Serolin

Phosphorised fat

Cholesterin

L Saponified fat .

Albumen '
, . 69-40

Blood-corpuscles 141-10

Extractive matters ...... 680

Patty matters 1-GO 1-62

Female.

1-0575

1-0274

791-00
2-20

f 0-02

J 0-46

1 009
L 1-05

70-50

127-20
7-40

Salts

Metallic iron

{
Sodium chloride

Other soluble salts

Earthy phosphates

1000-10

. 3-10

. 2-50

. 0-33

. 0-57

6-50

1000-02

3-90

2-90

0-35

0-54

7-69

The blood also contains, in solution, oxygen,

nitrogen, carbonic acid, as well as a free alka-

line carbonate, urea, and small traces of

alcohol have also been detected in normal
blood.

The following report of a commission com-
posed of MM. Mialhe, Mayel, Lefort, and
Cornil, appointed to devise the best method
tor the examination of blood stains, was pub-
lished in 1873. The following translation of

the report appeared in the ' Chemical News'
of December 5th, 1873.

1st. When the stain is of recent date, or sup-

posed to be so, the red corpuscles should be
particularly examined, and every care taken to

preserve them without change. The stains

must not be washed with water, so that the
hseraatin may not be altered. After insisting

on the microscopic characters of the blood

stains, isolated or compared with those of

various animals, the commission enumerates
with care the fluids which are destructive or

preservative of blood-corpuscles. Among the
first, water, and particularly hot water, acetic,

gallic, hydrochloric, and sulphuric acids ; and
of alkalies, potash and soda, even in weak
solution, and ether and chloroform, also many
other reagents, so alter the blood-corpuscles as

to cause them to entirely disappear. Alcohol,

chromic and picric acids, and bichromate of

potash, preserve the corpuscles, though they

alter their form. The preservative fluids are

those whose composition approaches nearest to

serum, such as the iodised serum of Schultze,

an excellent preparation made with amniotic

fluid, to which are added a few drops of the

tincture of iodine, so as to give it the colour

of white wine; or, better, a fluid composed
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thus: white of egg, 30 grama; distilled water,

270 grams ; and chloride of sodium, 40 grams

;

or even a fluid containing 06 per cent, of

chloride of sodium, or 5 or 6 per cent, of

sulphate of sodium. If the stains be wetted and
softened by these fluids, and then examined,

white and red corpuscles and fibroid particles

will be observed.

2nd. In more difficult cases, when the mi-

croscope, owing to the alterations which time
has effected in the hajmatin, can give but
vague information, examination by the spec-

troscope and chemical analysis enables us to

arrive at precise results. The use of these

means being less known, and also more delicate,

requires special study.

1. Spectrum analysis. Colouring matters
have the power of absorbing certain coloured

rays of white light—the same always for the

same substance. This is the principle upon
which spectroscopic examination is based.

If into any analysing tube filled with water a
few drops of solution of hsemoglobin be intro-

duced, till it has the colour of peach-blossoms,
the luminous rays of the spectrum passing
through this fluid present two bands of ab-

sorption, in the lines d and e of Frauenhofer,
in the yellow and the green. The same fact

would be observed if a few drops of blood were
substituted for hajmoglobin in the analysis.

In a case of doubt the haemoglobin of the
blood could be reduced by adding to this latter

a reducing body. Destroyed hsemoglobin has
a difi'erent spectrum from oxygenated haemo-
globin, a single absorption band as large as

the two former bands united, and a little to

the left of Prauenhofer's line d.

2. In blood in a state of decomposition, or

which has been treated with acids or caustic

alkalies, hsemoglobin is changed into a new sub-
stance ; hsematin is formed, which, combined
with hydrochloric acid, gives definite crystals.

In order to obtain them we must proceed
thus :—A small fragment of dried blood is

placed on a glass slide ; it is dissolved in a
drop of water, and a minute portion of sea-salt

added. It is covered with a thin slide, and
pure acetic acid is made to pass between the
two slides, and it is heated over a spirit-lamp

to boiling-point; acetic acid is again added,
and it is heated afresh ; and this is repeated
till the crystals are obtained.

They are rhomboidal, of a dirty brown
colour, quite characteristic, and require to be
seen with a magnifying power of three hun-
dred or four hundred diameters. With the
smallest quantity of blood these two re-

actions can always be produced—the spectrum
examination and the crystals of hydrochlorate
of hsematin ; and they are so certain that the
existence of one alone enables one to afiirm the
presence of blood.

3. The third process, though not so exact as
the preceding, ought, nevertheless, never to be
neglected. If to a very small quantity of
blood dissolved in a little water be added a few

VOL. I,

drops of tincture of guaiacum and of binoxide of

hydrogen, a persistent blue colour is imme-
diately produced ; but this very sensitive re-

action can be obtained with other organic

matter, such as nasal mucus, saliva, &c. ; it

therefore only gives a probability. We must
proceed in the following manner :—A tincture

of guaiacum is prepared with alcohol at 83
degrees, and guaiacum resin; a mixtui'e of

sulphuric ether and binoxide of hydrogen is

also made, and enclosed in a stoppered bottle,

and kept under water in the dark. This pre-

paration is less liable to change than pure

oxygenated waters. The object stained with

blood, if it be white, is put into a little cup,

then moistened with water to dissolve out the

blood stain, and washed in distilled water ; this

water is then submitted to the action of these

reagents.

If the thing stained be coloured, and the

stain little or not at all visible, it must be

moistened, and then pressed between two or

three sheets of white blotting-paper, and tried

first with the guaiacum. If the stain be of

blood a reddish or brown spot will form on
the paper.

One of the sheets should be treated with

ammonia, and the stain will become crimson or

green. A second sheet treated with tincture of

guaiacum and ozonised ether will give a blue

colour more or less intense, according to the

quantity of the blood.

To recapitulate:—1. If the stains or scales

of blood appear recent, the corpuscles may,
after the necessary precautions, be examined
under the microscope, and their presence,

diameter, &c. observed, which will enable one
to diagnose the origin of the blood, whether
human or animal. 2. If the stains be old and
the blood changed, the reaction with the

tincture of guaiacum would make the presence

of blood probable ; but its actual presence can-

not be affirmed without spectrum examination
or the production of crystals of hydrochlorate

of hfematin ; one of the two is sufficient. It is

unnecessary to add that these reactions do not

show whether the blood is human or animal.

Bullocks' blood has of late years, more espe-

cially in France, come into use as a remedy lor

ansemia and pulmonary phthisis. A corre-

spondent, writing from Paris to the 'Medical
Times and Gazette ' in 1872, says :

" It is a
curious sight to see the number of patients of

both sexes and of all ranks and ages, who flock

to the slaughter-house every morning to drink

of the still fuming blood of the oxen slaughtered
for the table. I was struck with the facility

with which young ladies take to it, and I have
heard many say that they prefer it to cod-liver

oil."

In a paper read in 1872 before the Academy
of Sciences in Paris by M. Boussingault,

detailing his researches into the composition of

blood, the author expressed his surprise that
bullock's blood was not more generally used as

a food, as it contains all the constituents of a

21
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perfect aliment. According to the above

chemist, of all nutritive substances the blood

of animals contains the largest amount of iron.

In man, Boussingault found in 100 grammes of

blood 51 milligrammes of iron; in that of the

ox, 55 milligrammes; of the pig, 59 milli-

grammes; and in that of the frog, 42 milli-

grammes. But it was not only in red blood

that iron was found, Boussingault detected it

in white blood also ; and he found the blood of

snails to contain as much iron as that of the ox

or calf.

A simple and ingenious method for the

therapeutic administration of the serum of the

blood of sheep and oxen has been lately devised

by Dr Francis Vacher, the medical ofiicer of

Birkenhead. Dr Vacher takes the blood of

these animals, allows it to stand until it clots,

removes the clot, and dries it at a gentle heat

in a hot-air chamber. By this means he

obtains a nearly odourless and comparatively

tasteless powder, which is ten times the

strength of fresh serum. To this preparation

he gives the name "serum sanguinis exsic-

catum." He believes that his dried serum

will prove a valuable nutrient in consumption,

scrofula, diabetes, and loss of flesh.

Uses, &fc. That of bullocks is employed for

the clarification of wines and syrups ; also in

the preparation of adhesive cements, as the

vehicle in coarse paint for outdoor work, as

a manure, as a bleaching powder, to make pure

animal charcoal, and for several other purposes.

The blood of sheep, pigs, and bullocks, mixed
with flour or oatmeal, and seasoned, is eaten

by the common people, but it is rather in-

digestible, and apt to induce disease. Gut-

skins stuffed with this mixture form " black

puddings."
Bullock's blood, dried by exposure in thin

layers to a current of air, at a heat under 125°,

and then reduced to powder, is exported in

large quantities to the colonies, where it is

used, as a ' clarifier,' in the sugar-works.

Dried at a temperature ranging between 212°

to 220°, then coarsely powdered, and the dusty

portion sifted ofi^, it is much used by fraudulent

dealers to adulterate grain-musk. See Chab-
ooAi (Animal), Globulin, H^matosin,
Plasma, Serum, Stains, Vision, &c.

Blood-purifying Tea, Gout and Rheumatic
(Franz Wilhelm, Neunkirchen). Equal parts

of senna leaves, sarsaparilla I'oot, liquorice,

rad. tritici, red sandalwood, bittersweet stalks,

cut small and mixed. (Hager.)

Blood-purifying Tea (F. Roller, Graz).

Senna leaves, 32 parts; guaiacum wood, 10

parts ; juniper wood, restharrow root, rad.

tritici, dandelion root, chicory root, of each 8
parts; alder bark, 3 parts ; sassafras, 2 parts

;

star-anise, 5 parts, dirty and worm-eaten,
roughly chopped, and mixed. (Hager.)

Blood, Spit'ting of. See Hemoptysis.
Blood, Vom'iting of. See Stomach Dis-

eases.

BLOOD'-ROOT. Syn. Red'-root, Puccoon'
;

San0uina"eia, L. The sanguindr'ia Cana^
den'sis (Linn.), a papaveraceous plant of North
America; also its root (sanguina"eia. Ph.
U. S.), which is the part used in medicine.

Juice, blood-red, used in dyeing. In small

doses (3 to 5 gr.) it is stimulant, diaphoretic,

and expectorant ; in large ones (10 to 20 gr.),

narcotic, emetic, and purgative. The powder
is sometimes used as an escharotic. See San-
GUINAEINE.
BLOOD'STONE. A hard compact variety of

hsematite used to form burnishers. The name
is also applied by lapidaries to the heliotrope.

BLOOM. In 'perfumery, &c., a name given

to several calorific skin-cosmetics, of which
the following are examples :

—

Bloom of Almonds (ah'-miindz). Syn. kh'-

MOND-BLOOM. Frop. Boil 1 oz. of ground
Brazil-wood in 2>\ pints of soft water for 30
minutes, adding the juice of two lemons to-

wards the end ; strain, and add f oz. of isin-

glass, \ oz. of powdered cochineal, 1 oz. of

alum, and g oz. of borax ; boil again for 4 or 5

minutes, and strain through muslin. Glass or

earthenware vessels must be used, as metals

injure its colour.

Bloom of Roses. Prep. 1. Dried red rose

leaves, 1^ oz. ; boiling water, 1 pint ; infuse in

glass or earthenware for 2 hours, press out the

liquor, and add the juice of 3 large lemons; the

next day filter, or decant the clear portion.

Both the above should be kept in a cool place,

otherwise they soon spoil. A little spirit of

wine (3 or 4 fl. oz. to the pint) is sometimes
added to them to remove this objection. They
are greatly inferior to the following :

—

2. Carmine, j oz. ; strong liquor of ammonia
(not weaker than "900), 1 oz. ; put them into

a stoppered bottle, set it in a cool place, and
occasionally agitate it for two or three days,

to effect a solution ; then add of rose-water, 1

pint; and, after admixture, further add of

esprit de rose, ^ fl. oz. ; pure rectified spirit,

Ifl. oz. ; again well agitate, and set the whole
aside for a week ; lastly, decant the clear por-

tion from the dregs (if any), for use or sale.

Very fine. A cheaper article is made by
omitting a portion of the carmine, and the

whole of the esprit and spirit ; and a still

inferior one by substituting IJ oz. of silver-

grain cochineal (in powder) for the carmine,

with digestion for a week in the ammonia
previously diluted with one half of the water.

Bloom of Youth, or Liquid Pearl

(G. W. Laird, New York). A colourless liquid

holding in suspension 34 per cent, of zinc

oxide entirely free from lead. (Chandler.)

BLOTE. To prepare or cure by drying and
smoking; now only applied to fish.

BLO'TER. Syn. Bloat'ee. A bloted fish

;

appr., a herring slightly salted, and only very

slightly dried and smoked.

BLOWPIPE (bio'-). Syn. Chaltimeau, Fr.

;

LoTHEOHE, Ger. An instrument by means

of which the flame of a candle or lamp, or a

gas-jet, is directed upon any substance placed
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to receive it, which is thus subjected to an
intense heat. The blowpipe is to the artist and
the experimentalist what the wind-furnace is

to the artisan ; but it is proportionately more
powerful, convenient, and economical.

Beginners are usually unable to maintain a

continued stream of air from the jet of this

instrument, although tlie doing so is really a

very simple affair. The operation merely
depends on a little artifice in using it, which is

more difiicult to describe than to acquire.

The effect intended to be produced is a con-

tinual stream of air for many minutes, if ne-

cessary, without interruption, even for an
instant. This is done by simply applying the

tongue to the roof of the mouth, so as to in-

terrupt the communication between the mouth
and the passage of the nostrils; by which
means the operator is at liberty to breathe
through the nose, at the same time that by the

muscles of the lips he forces a continued stream
of air from the anterior part of the mouth
through the blowpipe. When the mouth
begins to be empty it is replenished by the

lungs in an instant, while the tongue is with-
drawn from the roof of the mouth, and re-

placed again in the same manner as in pro-

nouncing the monosyllable tut. In this way
the stream of air may be continued for a long
time without fatigue, provided the flame be

not urged too impetuously ; and even should
it be so urged no other inconvenience will be
felt than that of slight fatigue of the muscles
of the lips.

The hottest portion of the flame produced
by the action of the blowpipe is at the tip of

the outer white flame, which has also the pro-

perty of rapidly burning or oxidising sub-

stances placed in it which are susceptible of

such a change ; and it is hence commonly called

the OXIDISING- PiAME. The interior blue

flame is, for a like reason, called the deoxi-
dising or EEDUCING FLAME, as it possesses the

property of extracting oxygen from most
bodies capable of being so affected.

Substances to be submitted to the action of

the blowpipe-flame are placed on a support,

which is either a piece of charcoal, or a wire or

small spoon of platinum, gold, or silver, as the

case may require. Sometimes a plate of cyanite

is used. Pine-wood charcoal is preferred for

this purpose ; and the sides, not the ends of

the fibres, are presented to the flame. When
a very intense heat is required, the substance

operated on should not exceed the size of half

a peppercorn.

Several characteristic colour reactions may
often be obtained in the examination of a

substance for analysis, by fusing a small por-

tion of it, with a bead of microcosmic salt,

and exposing it for some time to the outer

flame of the blowpipe. If the substance dis-

solve readily in the salt and rather copiously

to a clear bead whilst hot, and is of a blue

colour by candle light inclining to violet, it

denotes cobalt. If it be green, upon cooling

blue; in the reducing flame after cooling, red

—

COPPER. If green, particularly fine on cool-

ing, unaltered in the reducing flame,CHROMiUM.
If brownish red, on cooling light yellow or

colourless; in this reducing flame, red whilst

hot, yellow whilst cooling, then greenish

—

IRON. If reddish to brownish red, on cooling

yellow to reddish yellow or colourless; in the

reducing flame unaltered

—

nickel. If yel-

lowish-brown, on cooling light yellow or

colourless; in the reducing flame almost
colourless, and blackish-grey on cooling

—

bis-

muth. If light yellowish to opal, when cold,

rather dull; in the reducing flame whitish-

grey

—

silver. If amethyst-red, especially on
cooling ; colourless in the reducing flame, not
quite clear

—

manganese. If the bead remains
clear on cooling, antimony, alumina, zinc,

CADMIUM, lead, LIMB, and MAGNESIA are

indicated, the latter fine when added in some-

what large proportion to the microcosmic
salt, give enamel white beads. The bead of

oxide of LEAD saturated is yellowish. If the

bead becomes enamel—white on cooling, even
where only a small portion of the powder has

been added to the microcosmic salt

—

baryta
and STRONTIA are indicated.

If the substance dissolves in the microcosmic
salt slowly and only in small quantity, the

bead being colourless and remaining so after

cooling, the undissolved portion looking semi-

transparent, and if upon the addition of a

little sesquioxide of iron it acquires the cha-

racteristic colour of an iron bead—this denotes

SILICIC ACID.
For producing extreme degrees of heat the

flame is blown with a jet of oxygen gas, the

instrument being then called an oxygen
BLOWPIPE; or a mixture of oxygen and
hydrogen is burned, when it is called an
OXY-HYDROGEN BLOWPIPE. The heat pro-

duced by the last is so great that no substance

can stand exposure to it, even the most re-

fractory native compounds being immediately
fused. Gold is volatilised, and iron is ra-

pidly consumed the instant it is placed in the

flame.

1. 8. 3. 4. 5. 6.

1. Hemming's safety -jet for the oxy-hyclrogeu blowpfpe.

a, Pipe conveying oxygen gas.

b, „ hydrogen gas.

c, Ball stuffed with fine wii-e-gauze.

e, .Tet (internal diameter l-80th of an inch).

2. Black's blowpipe.

3. Bergman's „
4. Pepy's „
5. WoUaston's „

6. Oxy-hydrogen blowpipe

The principal varieties of the blowpipe iq
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general use are fignred in the engravings

above.

Beside the above there are several other

varieties of the blowpipe occasionally employed

;

one in which the air is expelled by the pres-

sure of a column of water, and hence called the

HTDEOSTATic BLOWPIPE; another, in which

the flame is blown with the vapour of boiling

alcohol, is named the spirit-blowpipe.
Blowpipe, Herapath. For sealing and bend-

ing glass tubes and constructing glass appa-

ratus of various forms, it is convenient to have

the blowpipe mounted on a fixed support, and

when a flame of considerable power is required,

the blast must be supplied by bellows worked

with the foot. Avery convenient form of blow-

pipe for these purposes is that invented by

Herapath, and represented in the following

figure, a is a flexible tube attached to a stop-

cock (S), which communicates with a tube

to the purpose, and having beneath it a pair

of bellows worked by a treadle.

A simple and inexpensive apparatus for

supplying a continuous blast of air for blow-

pipe or other purpose is figured below.

It consists essentially of a tin tube (to

which is fixed a branch tube open to the air),

through which water may be driven irom a

supply tap into a properly fitted bottle. Air

becomes thus entangled with the water in its

course through the tube, and carried with it

into the bottle. The water is then got rid of

by means of a syphon, and the air is con-

ducted by an elastic tube to the blow-pipe.

(c d), bent at right angles at d, where a T
shaped tube {efg) slips on by means of the

piece f. The blow-pipe jet Qi i) passes into

the longer arm of the T-piece, and fits some
what tightly ; Ic lis. a second piece of flexible

tube, terminating in a mouthpiece, or con
nected with a blowing apparatus. On turning
on the gas, it passes in the direction marked
by the arrows, and is to be inflamed at e. On
blowing with the mouth, or by means of a

pair of bellows, into the tube h I, the ignited

gas takes the form of a blow-pipe flame of

great power, the nature of which is entirely

under control by means of the stop-cock b, and
also by regulating the qiiantity of air siipplied

through the tube (Jc I). The T-shaped piece

is movable aty, so that the jet may be directed

to any position. The apparatus may be
mounted on a heavy foot, and connected with
the gas-supply, by means of the flexible tube,
so that it can be placed in any required posi-

tion on the laboratory table; or it may be
permanently fixed on a table specially devoted

A, B, Tin tube, eighteen incTies long, half-inch diameter.

C, B, Tin tube, three inches long, one third -inch diameter,

inserted at right angles.

E, F, Tin tube, long enough to reach the level of J, one

thu-d-inch diameter, inserted at an angle of 45°.

<?, E, I, Siphon, half-inch diameter.

K, L, Air tube, one third-inch diameter.

M, India-rubber tube to convey away the air.

To set the apparatus in action, connect the

tube c D with a water tap by means of a piece

of elastic tubing, and turn on the water;

pinch the tube M for a few moments between

the thumb and finger until the syphon has

begun to act. A blast of air will at once be

felt at the extremity of M.

BLUB'BEE.. Syn. Ad'eps bal^na"eum, L.;

Geaisse de baleine, Fr. The soft fat of

whales, and of other large sea- animals, from
which the oil (teain' oil,, whale' oil) is ob-

tained by heat.

Blubber, Sea. The popular name of several

species of marine animals of the genus medusa,

having a body resembling a large mass of jelly.

They are very plentiful in some parts of the

coast of England, and are said to form a rich

and cheap manure for pasture and arable land.

They are used at the rate of about 1 ton to

every 20 or 30 loads of mould, together with a

chaldron of lime, per acre. In 3 or 4 months
the land is usually found in prime condition.

Pilchards, and other fish that swarm upon our

coasts, and for which there is not a ready

market, may be used in the same way, and are

much richer, being, when properly managed,
but little inferior to guano.

BLUE (bl'65). Syn. C^eu'leus, L. ; Bletj,

Fr. ; Blatj, Ger. Of the colour of the clear

sky, or of any shade of it, whether lighter or

darker ; subst., a blue colour, blueness (col'oe

c^eu'leus, L.) ; or a blue, colouring material

or pigment (c^ett'leum, L.).
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Blue Dye. 5V/«. TuiNrn blectg, Fr. ; BijAU

FAEBE, Ger. Thu most pei'iiKiucut blue is

that given by iudigo, and particularly by what
is called the ' iudigo-vat.' A variety of shadcjs,

of great beauty, aud considerable permanence,

may also be given by the ' Prussian-blue pro-

cess.' Cheaper blues are commonly dyed with

logwood. Each of these is noticed at length

under their respective heads. The following

are also employed, aud are well adapted for

common goods, on the small scale and for

domestic use.

1. Give the goods a mordant of alum, or

of acetate of alumina (' red liquor'), then rinse

them well, and boil them in a bath of logwood,

to which a small quantity of blue vitriol has

been added ; lastly, rinse and dry,

2. Boil the goods for a short time in a

bath of logwood ; then add to the liquor tartar

and verdigris, in the proportion of 1 oz. of

each to every lb. of logwood employed; and
again boil for a short time.

3. Give the goods a mordant of tartar

;

lift, add a little chromate of potash; again

work for 15 or 20 minutes, and rinse; next

boil in a bath of logwood, adding towards the

last a few grains more of the chromate

;

again boil, and finish. The whole quantity

of chromate used should not exceed 5 oz. to

each lb. of logwood taken for the bath. Very
dark.

4. Bilberries, elder-berries, mulberries, pri-

vet-berries, and several other like vegetable

substances, may be used to dye blue, as above,

instead of logwood.

Obs. By increasing the proportion of alum
or red-liquor the colour verges on purple ; and
by employing a little acetate of iron or green
copperas, the dai'ker shades of blue are pro-

duced. Verdigris, blue vitriol, and alkalies,

turn it more on the blue ; whilst a mordant of

tin imparts a violet cast. If much more
chromate be used than that ordered the result

is a blue-black. See Dyeinq, Indigo, Log-
wood, Mordants, Pbtjssian blue, &c.

Blue Pig'ments. Syn. CiEEu'iEA, &c., L.

The preparation of the principal blue pig-

ments of commerce is described under their

respective names. In the following list those

for which directions are given are of a mis-

cellaneous and less usual character.

Az'ure. Syn. Azure Blue. A name fre-

quently given to smalts. That of the oil-

painter is ultramarine ; that of the ancients is

noticed below. See Ulteamaeine, &c.
Blue, Barth's. See Indigo, Sulphate of.

Blue, Berlin. Prussian blue.

Blue, Bice. Native blue carbonate of copper,

prepared by grinding and elutriation. That
of the shops is generally a factitious compound
made from smalts.

Blue, Carmine. See Caemine and Indigo,
Sulphate of.

Blue, Char'coal. Carbonised vine-stalks are

triturated with an equal weight of salt of tartar

Qr pearlash, the mixture put into a crucible.

and licated over the lire until it ceases to swell,

the mass being kept well stirred all the time

;

when cold, it is dissolved in water, and the

excess of alkali saturated with dilute sulphuric

acid. The liquid becomes blue, and a dark
precipitate falls down, which turns of a bril-

liant blue colour when dried and cautiously

heated.

Blue, Chi'na. Syn. Roy'al Smalts. The
crude oxide of cobalt, or zaffre, is ground with

an equal weight of potash, and about eight

times its weight of felspar, the mixture sub-

mitted to fusion in a crucible, and when cold

reduced to an impalpable powder. Used to

paint pottery, and as a blue pigment.
Blue, Co'balt. Syii. Cobalt'ic Az'ure. This

is commonly prepared by one or other of the

following formula:

—

1. Zaffre, 1 lb., is dissolved in nitric acid

(diluted with an equal weight of water), f lb.,

by digestion for some hours; the solution is

evaporated nearly to dryness, and the residuum
redissolved in warm water ; to this solution,

after filtration, a solution of phosphate of soda
is added as long as a precipitate forms ; this

last is collected on a filter, washed with cold

water, and mixed, whilst still moist, with 8
times its weight of fresh-precipitated hydx-ate

of alumina ; the paste is then dried, and ex-

posed to a cherry-red heat in a crucible, after

which the mass is cooled and reduced to a very
fine powder.

2. A solution of nitrate of cobalt is preci-

pitated with ammonia-alum, and the precipi-

tate washed, dried, and exposed to a cherry-red

heat, as before. The products of the above
formulse are vei-y beautiful and permanent.
See Cobalto-dlteamaeine.

Egyp'tian Az'ure. Alexan'drian Frit, Azure
of the Ancients. A mixture of carbonate of
soda, 1 lb.; calcined flints, Ij lb.; copper
filings, \ lb. (all in fine powder) ; fused toge-

ther in a crucible for 2 or 3 hours, and when
cold, reduced to an impalpable powder. A
beautiful and unchangeable sky-blue colour.

Used in both oil and fresco painting; and as

a substitute for smalts, of which, indeed, it is

a variety.

In'digo (which see).

Blue, I'ron. Per'ric blue. Ordinary phos-

phate of iron prepared by precipitating a solu-

tion of protosulphate of iron with another of

phosphate of soda, the resulting powder being
washed, and dried at a gentle heat. A lively

sky-blue colour, but without much depth or

body.

Blue, Lake. See Laees and Indigo, Siri,-

PHATE of.

Blue, Molybde'num. From sulphuret of

molybdenum, dissolved in nitric acid, and some
tin filings and a little muriatic acid added.
After digestion for some time the clear liquid

is poured off, and evaporated to dryness. The
resulting powder is then mixed with moist
hydrate of alumina (as in making cobalt blue),

heated to a very dull red, and when it has
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again become cold, reduced to powder. Used
both as a paint and an enamel-colour.

Blue, Moun'tain. Native carbonate of copper,

mixed with more or less earthy matter, reduced

to fine powder. That of the shops is often

factitious.

Blue, Par'is. Prussian blue.

Blue, Pow'der. Smalts,

Blue, Prus"sian (which see).

Blue, Queen's. See Thumb-blue (below).

Blue, San'der's. Ultramarine-ashes.

Blue, Sax'on. Saxon Az'ure. A compound
of hydrate of alumina and Prussian blue, pre-

pared as follows :
—

1. To sulphate of iron, 1 oz.; and alum,

8 oz, ; dissolved in water, 1 gall. ; add, simul-

taneously, separate solutions of prussiate of

potash and common pearlash, until they cease

to produce a precipitate ; after repose collect

the deposit, wash it well with water, and dry
it.

2. A solution of sulphate of iron is precipi-

tated with another of prussiate of potash, and
instantly mixed with the precipitate which
has just been obtained by treating a solu-

tion of alum with a solution of pearlash ; the

mixed precipitates being finally treated as

before.

Smalts (which see; also China-blub and
Egyptian Azuee, above).

Blue, Thenard's. See Ultramaeinb (Co-

baltic).

Blue, Thumb'. Cake'-blue, Crown'-blue,

Fig'-blue, Knob'-blue, Mech'lenburg-blue,
(mek'-), Queen's-blue, Stone-blue, &c. Names
given to the lump-blue used in laundries,

which vary according to the quality and the
particular form given to it.

Prep. 1. A mixture of powdered starch with
sufficient indigo (in impalpable powder) to

give the necessary colour, made into a stiff

dough with starch-paste, and then formed into

lumps or cakes of the desired size and shape,

and dried. This forms the ordinary ' washer-
woman's blue' of the shops.

2. As the last, but substituting csBruleo-

sulphate of potassa or blue carmine ' for the
' powdered indigo ' ordered in the last formula.

Very fine.

3. As No. 1, but substituting whiting for

the powdered starch and weak size, or a de-

coction of Irish moss for the starch-paste.

Inferior.

Uses, <^e. Employed by laundresses to im-
part a faint blue tinge to linen, in order to in-

crease its apparent whiteness. The common
forms given to it are that of small balls of

about f to 1 inch in diameter; the same, but
rather larger, and pinched with the thumb and
finger in three directions, so as to leave corre-

sponding depressions (thumb-blue) ; and
cakes, which are cut out of the mass, pre-
viously rolled into a sheet, by a suitably shaped
cutter.

1 See Indigo (Sulphute of;.

Blue, TurnbuU's. Ferridcyanide of iron
(which see ; also Tuenbull's Blue).

Blue Verditer. See Veediteb.
Ultramarine' (-rene'), U.-blue. See Ultea-

MAEINE.
BLUSH'INGr. Si/n. Ru'boe, Rube'do, L.

\\i 'physiology, &c., the red glow on the cheeks
or face occasioned by confusion, bashfulness,
surprise, or shame.

Blushing is caused by a sudden increase in
the quantity and velocity of the blood in the
capillaries, occasioning their turgescence ; and,
consequently, a heightening of the natural
pale-reddish hue of the skin. It is referable

to sudden mental emotions of an exciting cha-

racter, such as surprise, confusion, conscious-

ness of slight, injury, or indignity, and the
like. Emotions of a depressing character

frequently produce an opposite effect. This
is termed pallor, and depends on the rush of

blood from the skin and surface of the body
upon the internal organs. The first, though
often unpleasant, is never dangerous j the
last always so. The cure of the habit of

blushing consists in persisting efforts to

maintain a sufficient degree of presence of

mind and self-confidence to permit of refiec-

tion, or a calm view of the exciting circum-
stance, instead of sinking into a state of
temporary mental imbecility and helpless

confusion.

'BLUTANDRANG UND LUFTEOHREN-
VERSCHLEIMUNG (remedy for congestion
and obstruction of the air-vessels), manufac-
tured and sold by the inventor, C. Tanzer, 18,

Kesselstrasse, Berlin,' is the title of a twelve-
page pamphlet. For cold in the head, the
apparatus, which consists of a small linen

cushion to bind over the mouth, is moistened
with 10 to 15 drops of the fluid. The fluid

(150 grammes) is a mixture of spirit of wine
and acetic ether, in which some arnica, mil-

foil, &c., have been macerated. (Hager.)

BLUTHENHARZ—FLOWER RESIN
(Kwizda, Kornenburg). Against barrenness
in domestic animals. A mixture of 9 parts

powdered Bergundy pitch with 1 part pine

pollen, f oz. (Hager.)

BOARDS, to make White. Boards may be
rendered white and clean by scrubbing them,
instead of with soap, with a mixture composed
of one part of freshly slaked lime and three

parts of white sand.

BOCKBIERESSENZ, for the artificial imita-

tion of bockbier. A tincture of 1 part lupu-

lin, 2 parts pyroligneous acid, and 8 parts

spirit of wine. (Hager.)

BOG SPAVIN. In horses, a distension of

the bursa or sheath of the true hock joint.

Mr Finlay Dun prescribes rest; high-heeled

shoe, fomentation, cold water, spring truss,

counter-irritation, firing-iron; seton.

BOIL (boyl). 8yn. Fueun'culus, L. j

FuEONCLE, Fr.; Bbule, Eitbestock, Ger.

In surgery, a well-known inflammatory tu-
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moiir, of a superficial and more or less tem-
porary character, which generally terminates

by suppuration.

Boils {funm'culi) generally attack the

healthy and robust during the period of

youth and early manhood, and seldom trouble

persons who have arrived at the middle age of

Kfe.

Treatm., 8fc. When boils begin to appear, and
exhibit persistency by daily enlargement and
increasing pain, suppuration should be pro-

moted by warm poultices of bread and linseed-

meal, to which a little fat or oil may be added,

to prevent their getting hard. If poultices

are inconvenient, warm and stimulating embro-
cations, or exposure to the vapour of hot water,

or the application of stimulating plasters, may
be adopted instead. When the tumour is

sufficiently 'ripe,' the matter should be eva-

cuated by gentle pressure, and the wound
dressed with a little simple ointment spread on
a piece of clean lint or linen. The diet may
be full and liberal until the maturation of the

tumour and the discharge of the matter, when
it should be lessened, and the bowels kept
gently open by saline purgatives, as Epsom-
salt or cream of tartar. When there is a dis-

position in the constitution to the formation of

boils, the bowels should be kept at all times

regular, and tonics, as bark or steel, had re-

course to, with the frequent use of sea-bathing

when possible. An occasional dose of the

Abernethy medicines (which see) also often pre-

vents their recurrence. A course of sarsa-

parilla may be likewise taken with advantage.
See Abscess, Tttmoues, &c.
Dr Sydney Ringer prescribes a i^th grain of

sulphide of sodium, mixed with sugar of milk,

three or four times a day on the tongue; but
this should only be administered under medical

supervision.

Treatment for Horses and Cattle.—
Fomentations; poultices containing bella-

donna, cold water, carbolic acid dressing,

counter-irritants, laxatives, sulphites, and
chlorates.

EOIL'EBS. See Inceustation and Steam.
BOIL'ING. In coohery, the operation of

dressing food in water at the point of ebul-

lition, or one very closely approaching it. The
practice of cooking animal food by boiling,

although exceedingly simple, and often most
convenient, is neither judicious nor economical
when the broth or liquid in which it has been
dressed is to be rejected as waste; as in this

way the most nutritious portion of the flesh

of animals, consisting of soluble saline and
other matter required for the formation of

bone, and the nutrition of the muscular
tissues, &c., is to a great extent lost. This
particularly applies to small pieces so dressed,

and to those presenting a large surface to the

action of the water in proportion to their

weight. Large pieces of meat sufEer less in

proportion than smaller ones, for the same
reason; but even with them the outside should

be rejected, as it is both insipid and innutri-

tions compared with the interior portion. To
reduce the solvent and deteriorating action of

the water to the lowest possible point, the arti-

cles to be boiled should not be put into the
water until it is in a state of full ebullition,

which should be maintained for 5 or 6 minutes
afterwards, by which time the surface and the

parts lying immediately beneath it will have
become, to a certain degree, hardened, and will

then act as a protective shield to the inner

portion of the mass. The boiling being con-
tinued for 5 or 6 minutes cold water is added,

until the temperature becomes about 150° F.,

and the cooking of the joint is carried on at

this heat until the meat is done : meat loses

nearly a fourth of its weight in boiling, salt

meat, which is intended to be eaten cold,

should be allowed to cool in the water in which
it has been boiled. The practice of dressing

meat by putting it into cold water, which is

then gradually raised to the boiling-point,

cannot be too much censured. A ^ of an hour
per lb. for dressing young meat, poultry, and
small pieces, and 20 minutes per lb. for old,

tough, and larger ones are the usual times

allowed by cooks for the purpose. See
BouiLLi, Food, &c.

BOILING-POINT. See Ebullition.
BOIS DUECE (bwah diir-sa). [Fr.] The

substance invented in France, and to which
this name is given, is made from sawdust,

which, under the influence of a high tem-
perature and the enormous pressure of 600
tons, acquires a degree of hardness very much
exceeding that of ordinary wood. It has a

vei'y fine grain, and is unaffected by atmo-
spherical variations ; but its principal merit is

its adaptation to moulding, so that by the most
economical processes forms and impressions are

given to it which it would require, in any other

way, considerable labour and workmanship.
BOLAS. Sweet light cakes which, accord-

ing to Mrs Rundell, are prepared as follows :

—

Into flour, 2 lbs., pour of warm milk, f pint, a

small teacupful of yeast, and 6 eggs ; make a

dough, add of butter 1 lb. (by degrees), and
set it in a warm place to rise for an hour ; then
mix in of powdered sugar 1 lb.; and make the

mass into cakes; put these into cups or tins

previously well buttered, and ornament the top

with candied oi-ange or lemon peel ; lastly bake
them. See Cakes.
BOLDO (nat. ord. Monimiacere). A shrub

growing in the Chilian Andes. The bark is

used in tanning, and the wood makes a good
charcoal. It is reported to be useful in affec-

tions of the liver and digestive organs. It has

been employed as a tonic in cases where
quinine is inadmissible. In large doses it

provokes vomiting. The powder of the dried

leaves is a sternutatory. See a paper by M.
Claude Verne, translated into the ' Pharm.
Journ.,' 3rd series, v, 405.

BOLE. Syn. Bo'lus, L. ; Teeee bolaiee,

&c., Fr. The name of several argillaceous
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minerals, varying in colour from white to

yellow, red, and brown, which they owe chiefly

to iron. See OcHEES and Red and Bbown
Pigments.
BOLOG"NA PHI'AL (-lawn'-ya). See Phials.
BO'IUS. [L., Eng.] Syn. BOL, Fr. Boluses,

va. 'pharmacy and medicine, are small, roundish

masses of medicinal substances, which are

taken in the same manner as pills, which they

resemble, except in their larger size. Those
persons who object to swallowing them in

their common state may wrap them in soft

paper, or introduce them into the emptied
husks of raisins or grapes.

Boluses (bo'li, L.) are prepared with the

same ingredients, and in a similar manner to

pills (which see).

Bolus, Guaiacum (Hoene). Guaiacum
resin \ drachm, elder rob, enough to make
into a bolus. Formerly given in quinsy.

Bolus for Ague. (The holus ad quar-

tanum of the French Hospital). Peruvian
bark 1 ounce ; carbonate of potash 1 drachm

;

tartarised antimony 15 grains ; syrup, a suf-

ficient quantity, one to be taken every four

hours during the intermission.

Bolus, Vermifuge (Dr Campbell). Basilic

powder one scruple, conserve of wormwood, a

sufficient quantity to make into one bolus for

an adult. (FoT.) Powdered pomegranate root

1 drachm, assafcetida half a drachm, croton oil

3 or 4 drops, syrup sufficient. Divide into 15
boluses ; 5 daily for tapeworm. (Feench Hos-
pital.) Wormseed 1 scruple, calomel 5

grains, camphor 15 grains, syrup sufficient.

Make into 3 doses; one, two, or three in the

day.

BON'-BON (bon^'-bon^). [Fr.] A sugar-

plum. See CoNFECTiONEEY and StJGAE-
PLTTMS.

BONBONS VEEMIFUGES OF GAEOZ. A
bonbon containing 15 centigrammes of scam-
mony, and 2 centigrammes of santonin.

(Reveil.)

BONE. Syn. Os, L., Fi-. ; Bein, Knochbn,
Ger. ; Ban, Sax. The hard substance forming
the interior skeleton of animals, or any single

part of it.

Comp. According to Berzelius :

—

Human bones. Ox bones.

Animal matter soluble in

boiling water . . 32-17 \ qq.qq
Vascular substance , 1-13 J

'

Phosphate of calcium,

with a little fluoride of

calcium . . . 53-04 . 57-35

Carbonate of calcium . 11-30 . 3-85

Phosphate of magnesium 1-16 . 2-05

Chloride of sodium and
other salts . . . 1-20 . 3-45

100- 100-

The soluble animal matter is chiefly fat and
gelatin.

Uses, Sfc. The bones of animals are em-

ployed for various ]3urposes in the arts, manu-
factures, and domestic economy. Those of

good meat form most excellent materials for

making soups and gravies, as is well known to

every cook. In France, soup is extensively

made by subjecting bruised bones to a steam
heat of 2 or 3 days' continuance. In England
the same is commonly effected in an iron

Papin's digaster. When the earthy matter of

a bone is dissolved out by digesting it in a

large quantity of very dilute hydrochloric acid,

a lump of gelatine is obtained, which, after

being well washed with water, is equal to

isinglass for all the purposes of making soups

and jellies. The following is the process

recommended by Proust for making the best

of bones, in hospitals, gaols, and similar estab-

lishments :

—

The bones, crushed small, are to be boiled

for 15 minutes in a kettle of water, and the

fat (which is fit for all common purposes)

skimmed off as soon as cold. The bones are

then to be ground, and boiled in 8 to 10 times

their weight of water (of which that already

used must form a part), until half of it is

wasted, when a very nutritious jelly will be
obtained. Iron vessels should alone be used
in this process, as the jelly and soup act upon
copper, brass, and the other common metals.

The hones of fresh meat are the most pro-

ductive ; those of boiled meat come next, whilst

those of roasted meat scarcely afford any jelly.

As 'boning' meat before cooking is now a

very general practice, a quantity of fresh bones

may always be obtained.

Bones are, for the most part, weought,
TUENBD, BLEACHED, and DYED in a similar

manner to ivoi-y, but with less care, owing to

their inexpensive and coarser character. Be-
fore being submitted to any of these operations

they are, however, first submitted to long
boiling, to deprive them of grease.

The bones of living animals may be dyed by
mixing madder with their food. The bones of

young pigeons may thus be tinged of a rose

colour in 24 hours, and of a deep scarlet in 3
days ; but the bones of adult animals take a

fortnight to acquire even a rose colour. The
bones nearest the heart become tinged the

soonest. In the same way extract of logwood
tinges the bones of young pigeons purple.

See Bleaching, Dyeing, Ivoey, &c.

In all manufacturing processes in which
bones are operated upon, foul vapours, unless

special precautions are observed, will be
thrown off, to the great annoyance and dis-

comfort of those living near the building

where the operations are performed.

To avoid this the offensive vapours should

always be carried by a flue made for the pur-

pose into the furnace-fire, and there consumed.
But this will not remedy another source of

annoyance which arises from the disgusting

stench caused by the putrefaction of the flesh

adhering to the bones, which lie in heaps

about the premises.



BONE-ASH—BOOKBINDING 329

The trade of a bone-boiler comes under the

head of ofEensivc trades (see ' Public Health

Acts,' s. 112-114), and is under the control

and regulation of an urban sanitary authority,

which has also the power of preventing the

bone-boiling being carried on within its district

if it thinks proper.

BONE'-ASH. Impure triphosphate of cal-

cium, obtained by calcming bones to whiteness,

and reducing the ash to fine powder. Used to

make pure phosphate of calcium, to form
cupels, &c. ; also sold for burnt hartshorn.

BONE'-DUST. Syn. Bone-manuee. Bones
(previously boiled for their grease) ground to

different degrees of coarseness, in a mill. It

is sown along with the seed in a drill. Wheat
thus treated is said to yield 30 to 50 per cent.

more weight in straw and grain than by the

common methods. Turnip and other light

soils it renders more than ordinarily pro-

ductive. Bone manure is much used in the

west of Yorkshire, Hoklerness, and Lincoln-

shire. The usual quantity per acre is 70
bushels, when used alone; but when mixed
with ashes or other common manure, 30
bushels per acre is said to be enough. When
coarse, and applied in the same manner as

other manures, it has been found to remain
upwards of seven years in the ground, the pro-

ductiveness of which it has increased during
the whole time.

BONE'-GLUE. See Gelatin.
BONE'-GREASE. From refuse bones, bruised,

boiled in water, and the broth skimmed when
cold. Prod, ^ih to ^th of the weight of the

dry bones. (Proust.) Used for making soap

and candles. See ChaecoaI/, Animal.
BONE'-PHOSPHATE. See Tribasic Phos-

phate OF Lime.
BONE'-SHAVINGS. Syn. Bone'-dust (Turn-

ers'), BoNE-TTTENiNGS. This, by boiling with

water, yields a beautiful jelly, which is nearly

equal to that produced from hartshorn and
ivory shavings, for which it is very frequently

sold. Used to make jellies and blancmanges,
to stifien straw bonnets, &c.

BONE-SPAVIN. A bony enlargement on the

antero-internal parts of the hock in horses.

In recent cases it is best to apply cold appli-

cations, but in protracted and chronic cases,

hot fomentations will be found best. In case of

these failing, recourse should be had to blis-

tering or firing, or if need be to a seton.

BOOK'BINDING (-bind-). Although a full

description of the various operations of this

well-known art, or handicraft, does not pro-

perly fall within the province of this work, a
brief notice of them will probably, in many
cases, prove useful to the amateur and the
emigrant :

—

The process of binding books is divided into

several distinct operations, which, in large

establishments, are usually performed by dif-

ferent persons ; such a method being found to

produce greater expedition, and better work,
th an when the whole is done by one person.

The sheets received from the hands of the

printer are

—

1. Folded, which is done correctly by ob-

serving the ' marks ' or ' signatures ' at the

bottom of the pages. As the sheets are folded

they are laid upon each other in proper order,

and are ready to undergo

—

2. The operation of beating. This is per-

formed by either laying them upon a large

stone and striking them with a heavy smoothed-
faced hammer, or by passing them through a

rolling-press. The former method is usually

adopted in the small way, and the latter on

the large scale.

3. The sheets are next fastened to bands,

which is done by taking them up one by one,

and sewing them to pieces of cord, stretched

in a little frame screwed or fastened to the

counter or table, called the sewing press.

(See engr.^ The number of bands used is

1 V «' >• "4
1

generally 6 for a folio, 5 for a quarto, and so

on proportionally, less than 4 being seldom em-
ployed even for small sizes. The ends of the

cords being cut off to within about 2 inches

of the back, the sheets are ready for

—

4. Glueing. The back being knocked into

shape with a hammer, and the sheets placed

in the cutting-press, which is then slightly

screwed up, melted glue is thinly and evenly

applied. After a short time, to permit it to

become sufficiently set and hard, the book is

removed from the press, and the back pro-

perly adjusted with a hammer, when it is again

put into the cutting-press, where it is screwed

up very tight, and is then ready for

—

5. Cutting. The instrument employed for

this purpose is of a peculiar shape, and called

a plough or plough-knife, which consists of a

stout flat knife, double-edged at tne ' cutting

point,' firmly set in a kind of frame, in which
it may be adjusted by screws.

6. Affixing the hoards. The bands are now
scraped out fine at the ends, and fastened to

the pasteboard intended to form the covers,

which is then properly adjusted, and further

shaped, if necessary, with a large pair of shears.

The edges now undergo the operation of

—

7. Sprinlcling, gilding, or other adornment.
The first is performed with a stiff brush made
of hog's bristles, dipped in the colour; the

brush being held in the one hand, and the hairs

moved with the other, so as to scatter the

colour in minute drops equally over the

surface.

8. The external covering of leather, fancy
cloth, or paper, is now applied, having been



330 BOOKBrnomG

previously soaked in paste, to make it propei'ly

adhere. One or more of the blank leaves of

the book are next pasted against the inside of

the cover, to screen the ends that are turned
over when the book is finished ; or for choice

work, is handed to a ' finisher ' for

—

9. Lettering, gilding, &c. Ordinary gold-

leaf is applied by means of white of egg, the

pattern being given by pressure with heated

brass tools, having the design or letters on
their surfaces. The whole is then glazed over

with white of egg and polished.

10. Burnishing hook edges. This is per-

formed with a wolf's or dog's tooth, or a steel

burnisher. Place the books in a screw press,

with boards on each side of them, and other

boards distributed between each volume. First

rub the edges well with the tooth to give them
a lustre. After sprinkling, or staining, or

when the edges have become dry, burnish

the front ; then turning the press, bui-nish

the edges at the top and bottom of

the volume. Burnish the gilt edges in the

same manner, after having applied the gold
;

but observe in gilding to put the gold first

upon the front, and allow it to dry ; and on no
account commence the burnishing untU the

gold is quite dry.

The succession of the above operations

sometimes slightly varies with the workmen,
and with the nature of the binding. The
examination of a bound book during their

perusal will, however, render the whole quite

lamiliar to the reader.

There are several varieties of binding, of

which only the following deserve notice

here :

—

BoAEDS. A book rather loosely done up,

without cutting the edges, and covered with
coloured paper or cloth, is said to be in
' boards.'

CxOTH, C10TH-BINDIN&. This is the style

of binding in which the majority of works are

now issued. It admits of great neatness and
even beauty, is cheap, and when well executed
is very durable.—The prepared cloth (hard-

glazed or varnished calico), cut by a pattern

to the proper size, is passed rapidly between
the engraved cylinders of a rolling-press, by
which the design is given to it. Paste is now
applied to each piece of cloth, which is then
placed over the volume previously prepared
to receive it. In many cases the covers are

prepared separately before being embossed, and
are afterwards fastened in the finished state to

the book by means of a piece of canvas or

calico previously affixed to its back for the
purpose, when all that is required is to paste

the ends of it to the inside of the boards, with
the last blank leaf over it. Books in cloth

are seldom cut at the edges, unless they are
otherwise highly finished.

Half-binding. Books forwarded in boards,
and finished with leather backs and corners,
are said to be ' half-bound.'

Leathee-binding. a book is only said to

be ' bound,' or ' fuUy-bouud,' when both its

backs and sides are wholly covered with one
piece of leather.—The leather is wetted by
immersion in water, wrung or squeezed,

stretched on a smooth board, cut to the proper
size, pared thin on the edges, and covered with
paste. It is then applied to the book (pre-

viously forwarded in boards, and cut), drawn
tightly over it, turned down on the inside,

rubbed smooth with a folding-stick, and other-

wise adjusted; after which it is placed in some
suitable situation, at a distance from a fire, to

dry.

Eough calf requires to be damped on the
grain side with a sponge and water before
pasting and covering.

Russia-leather is well soaked in water for
an hour, taken out, beaten, and rubbed ; after

which the paste is well worked into the flesh

side before covering.

Morocco is first ' grained ' by rubbing it on
a board, with the grain side inside, and, after

being pasted, left to soak for about a quarter
of an hour ; after which it is drawn on with a
piece of woollen cloth, to preserve the grain.

Roan is either soaked in water, or left to

soak when pasted.

School-binding. Originally applied to

school-books strongly sewn and ' done up ' in

sheep-skm, which was either left of a plain

brown, or sprinkled or marbled with copperas
water. Similar works of a cheaper class are

now often ' done up ' in canvas, brown-hoUand,
and even coarse and strong coloured glazed
calico.

Concluding RemarJcs. Numerous patents
for improvements in binding books, several of

which possess very great merit and usefulness,

have been obtained during the last 30 years.

Among these, one known as ' Hancock's Patent
Binding,' from its extreme novelty, simplicity,

durability, and inexpensiveness, deserves a
passing notice here. By Mr Wm. Hancock's
method the sheets are folded in double leaves,

and by being properly placed together and ad-
justed (by setting them vertically, with the
edges forming the back of the book down-
wards, in a concave mould so formed that
whilst giving shape it may leave the whole
breadth, and nearly the whole length exposed),

and firmly secured by a few turns of packthread,

the book is subjected to the action of a press,

and a strong and quick-drying solution of India

rubber is smeared over the back with the finger,

when the whole is left for 3 or 4 hours, or

longer, to dry. The operation is repeated as

often as necessary, after which fillets of cloth

are cemented ou with the same varnish, and the

book is ready to have the boards attached.

The sheets of books that cannot be folded in

' double leaves ' may be strongly stitched

through, separately, before adjusting them in

the mould. In this way several of the usual

operations of binding are dispensed with. We
most willingly bear testimony to the strength

and durability of this method, as well as to the
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great conveuieuec it aifords in allowing the

books to open perfectly fliit upon a table, or to

be distorted in any possible manner, without

injury to their backs. It is, undoubtedly, the

best way of binding books for travellers. The
Editor of the last edition of this work once had
a large trunk of books, among which was a

massive volume bound on Hancock's plan. All

the rest were nearly torn to pieces by a few

months' journey, but this one remained unin-

jured even after five years, during which time

it accompanied him in his travels, extending,

collectively, to upwards of 23,000 miles. See

GiiDiNG, Marbling, Sprinkles, Stains, &c.

BOONEKAMP OF MAAGBITTER. Dried

orange berries, 100 grammes; bitter oi-ange

peel, 30 grammes ; gentian root, 60 grammes ;

cascarilla bark, 30 grammes; turmeric, 15

grammes; cinnamon, 25 grammes; cloves, 15
grammes ; rhubarb, 7^ grammes ; 90 per cent,

spirit, 750 grammes : water, 1650 grammes;
staranise oil, 40 drops ; sugar, 250 grammes

;

digested, expressed, and filtered. (Hager.)

BOOTS and SHOES. The cleaning of boots

and shoes forms no unimportant part of the

domestic duties of a large establishment ; as

on it being properly performed depend both
their appearance and durability. A votary of

St Crispin, in whom we place considerable

reliance, assures us that to effect this object

in the best style, all that is necessary is to

employ very little blacking (merely enough to

moisten the surface of the leather), and to

brush it off whilst still damp. Never make
the surface wet, nor allow the blacking to dry
before applying the polishing brush. For this

purpose a portion only of the boot or shoe

should be attended to at a time. The dirt is,

of course, to be carefully brushed ofE before

applying the blacking. When it is desired to

restore the shape of a boot or shoe, as well as

to clean it, boot trees may be used. Of the

brushes, we are told that there should be at

least three—one (dirt brush) with bristles

stiflj but not wiry nor scratchy, to remove
mud and dirt ; another (blacking-brush), with
fine, flexible hair, and plenty of_it, for applying
the blacking; and a third (polishing-brush),

covered with long, fine, springy, and slightly

stifE hair, for giving the polish. The employ-
ment of inferior or worn-out brushes is said

to be false economy, and proves particularly

destructive to the lighter classes of leather.

The occasional use of a little oil or grease to

the uppers of boots and shoes increases their

softness and durability, as well as the ' depth,'

but not the brilliancy of the polish, from com-
mon blacking. For this purpose some good
tallow or 'dubbing' may be used; the absorp-
tion being aided by a very gentle heat. The
soles or bottoms of new boots and shoes may
be thoroughly saturatedwith similar substances,

by which means their durability will be fully

doubled. The common practice among the

shoemakers is to moisten the surface of the
leather with a wet sponge before applying

the oil or grease ; by which (they say) its

pores are opened and its absorbent powers
increased.

Varnish for Boots and Shoes.—1. Boil

togetherinapipkinonepintof linseed oil; j lb.

of mutton suet, the same quantity of beeswax,
and a small piece of resin; and when themixture
becomes milk-warm, apply it with a hair brush.
After two applications the articles will become
waterproof. Great caution must be exercised

in melting the above ingredients, lest the
mixture boils over, and so give rise to a con-
flagration.

2. Common tar may be made warm and
brushed over the soles of boots or shoes.

These latter are then put near the fire so that
the tar may be absorbed. When the absorp-

tion has taken place, a second or third applica-

tion may be given with advantage. This
application is not suitable for the upper
leathers.

3. India-rubber varnish will be found very
useful for anointing the upper leather of
boots and shoes ; but the lower parts, which
are exposed to the wear and tear caused by
friction with the ground, are but little bene-
fited by its application.

Patent-leather boots and shoes are best

cleaned with a little sweet oil or milk (pre-

ferably the first), the dirt having been pre-

viously removed in the usual way.
India-rubber goloshes and overshoes may be

cleaned with a sponge or brush, and water,
care being taken not to wet the linings. The
same applies to gutta percha. See Blacking,
Leather, Waterproofing, &c.

The reasons why boots and shoes so com-
monly cause corns, and fatigue, and give pain
in wear, are explained in our article on the
Feet (which see).

Paramount in importance to the appearance
of boots or shoes on the wearer is the desidera-

tum, not only of having them so made as to

ensure personal comfort in walking, but
additionally to have them so constructed as

to protect the feet from wet during damp and
rainy weather. The evils arising from getting

the feet damp cannot be overstated ; amongst
them are to be included—cold, cough, bron-

chitis, inflammation of the lungs, and rheu-

matism. In those inheriting a constitutional

consumptive taint, a cold caught from wear-
ing damp or leaky boots has very frequently

been known to have precipitated the disease,

that has ended in more or less speedy death.

Hence arises not only the duty of changing
damp boots or shoes as soon as ever the oppor-

tunity offers, but the wisdom of adopting the

preventive precaution of wearing them of such
stout construction as to be impervious to

water during rainy weather. If the dangers
arising from a neglect of this advice are visited

with such serious consequences upon adults

and grown persons, they affect infants and
children with even far greater intensity)

because of the much more tender and sensitive
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organisation of the latter. It therefore be-

hoves every mother not only to see that her

children are shod with good thick boots or

shoes, but to take especial care that whenever
these are damp they are removed at once.

Mr Chavasse, in his excellent work, ' Coun-

sel to a Mother,' recommends " boots for

walking out of doors and shoes for the house."

He adds, " that the constant wearing of boots

in the house is weakening to the ankles, as

weakening as tight lacing is to the waist

;

indeed it acts much in the same way, namely,

by wasting away, by pressure, the ligaments of

the ankles, as stays waste away the muscles

of the waist." In support of his argument
he quotes Dr Humphrey, who says, " The
notion is in both instances fortified by the

fact that those persons who have been ac-

customed to the pressure either upon the

ankle or upon the waist, feel a want of it when
it is removed, and are uncomfortable without

it. They forget, or are unconscious, that the

feeling of the want has been engendered by
the appliance, and that had they never

resorted to the latter, they would never have
experienced the former. The deduction

to be drawn fi-om Dr Hutchinson's opinion

is that no more fertile source of weak
ankles exists than that of wearing laced boots

during childhood. Boots with elastic sides,

as exerting much more equal pressure, and
allowing full scope for the ankles to play, are

far preferable to tightly laced-up boots.

BOOT-POWDER. French chalk reduced to

powder by scraping or grating. Used to facili-

tate the ' getting on ' of new or tight boots,

a little of it being rubbed on the insides of

the backs, heels, and insteps.

BOOT-TOP LIQ'UID. Syn. Boot'-top COM-
posi"tion. There are numerous articles of
this class extant, but, with few exceptions,

they are most unchemical mixtures, not infre-

quently containing ingredients which are

either unnecessary, or opposed to the action

of the rest. The following are examples :

—

Prep. a. White-top :—1. Oxalic acid and
white vitriol, of each 1 oz.; water, 1^ pint;

dissolve. It is applied with a sponge, the
leather having been previously washed with
water ; after a short time it is washed off with
water, when the boot-tops are either dried in

a current of air or by a gentle heat ; they are

lastly either polished with a brush, so as to

appear like new leather, or they are left rough,
as the case may require.

2. Sour milk, 1 quart ; butter of antimony,
cream of tartar, tartaric acid, and burnt alum,
of each 2 oz. ; mix.

3. Sour milk (skimmed), 3 pints ; cream of
tartar, 2 oz. j alum and oxalic acid, of each
1 oz.

4. Alum, cream of tartar, magnesia, and
oxalic acid, of each 1 oz. ; salt of sorrel and
BUgar lead, of each ^ oz. • water, 1 quart.
The preceding are for white tops.

h. Beown-top : — Alum, annatto, and oxalic

acid, of each 1 oz. ; isinjjlass and sugar of

lead, of each 5 oz. ; salt of sorrel, 5 oz. ; water,

1 quart ; boil for 10 minutes.

c. Saffron, 15 grains ; boiling water, 2 oz.

;

infuse and strain. Add tincture of rhubarb
1^ oz.; concentrated infusion of rhubarb, to

make up to 4 oz.

BORACIC ACID (-ras'-). H3BO3. Syn.

Boeic acid. Sedative SALTf, S. s. of vit'-

Eioif ; Aciditm: boeacicum (-ras'-), L.

;

ACIDE BOEACIQUE, A. BOEIQTTE, Fr. ; BOEAX-
SAUEE, &c., Ger. The pure acid is obtained
from common borax. That of commerce is

extracted from the boracic acid lagoons of

Tuscany.
Prep. 1. Borax, 1 part ; boiling water, 4

parts ; dissolve, and add sulphuric acid until

the solution acquires a distinctly acid reaction,

for which purpose about -I the weight of the
borax will be required. As the solution cools,

crystals of boeacic acid will be deposited.

These may be purified by placing them on a
filter, and washing them with a little very cold

water, followed by re-solution, in boiling water,

and recrystallisation. Nearly pure.

2. As the last, but substituting hydrochloric
acid for the sulphuric acid, there ordered.

Very nearly pure.

3. By exposing the product of the first crys-

tallisation of either of the preceding formulse
to heat in a platinum crucible, and redissolving

and recrystallising the residuum. Chemically
pure. Used in analysis.

Prop., 8(0. Odourless; bitter-tasted; dis-

solves in 25 times its weight of cold water,

and in 3 times its weight of boiling water

;

very soluble in alcohol, which then burns with
a bright green flame ; reddens litmus ; browns
turmei'ic-paper (properties characteristic of
this substance) ; when strongly heated it forms
a brittle glass (titeified boeacic acid) on
cooling. The crystallised acid contains 3
atoms, or 43*5^ of water. Its salts are called

bo"eates.
Uses. Boracic acid was once administered

internally, in large doses, as an anodyne, anti-

spasmodic, and sedative, but is now scarcely

ever employed as a medicine. The crude acid

is used in the manufacture of borax ; the pure
acid in the manufacture of certain chemicals,

Boracic acid is extensively used in Sweden
and other countries for the preservation of

milk. Meat which has been soaked in a solu-

tion of the acid for a few seconds, and milk to

which a small quantity has been added, will

keep much longer than they would otherwise

do. In Sweden alone boracic acid to the
amount of 75,000?. was consumed in one year.

It is said to be a perfectly harmless antiseptic.

BORACIC ANHYDRIDE. See BoEio An-
HYDEIDE.
BORATE. [Eng., Fr.] Syn. Bo"eas, L. ;

Boeaxsadee salze, Ger. A salt in which
the hydrogen of boracic acid is replaced by a

basic radical. The borates may be formed by
either digesting the hydrate of the base in a
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liolution of the acid, with the assistance of heat,

or fi'om a solution of borax and a sohible salt

of the base, by double decomposition. They
are all decomposed by the stronger acids.

Tests, The borates may be tested by di-

gesting them in a slight excess of oil of vitriol,

evaporating the resulting solution to dryness,

powdering the residuum, and dissolving it in

alcohol; the resulting solution possesses the

property of burning with a green flame if the

sample examined was a borate, or contained a

notable quantity of one. See BoRACic Acid.

BORAX. [Eng., Fr. ; Ger., L., B. P.]

2NaB02.B203. Syn. Bibo"eate of so'da,

Bo"eate of s*, Subbo"eate of s.f. Gold
SOLDEEf*, Refined' TiNC'Aif* ; So'djB bi-

bo"eas, S. bo"eas, L. ; Cheysocolle, &c.,

Fr. ; Boeaxsauees kateon, &c., Ger. CoM-
mercial biborate of soda. Borax is obtained

either by purifying native borate of soda

(tinc'Al) tinc'ae), or by saturating crude

boracic acid with the alkali. It is never pre-

pared on the small scale unless for chemical

analysis.

Frop. Crystals, six-sided prisms, which
contain 10 equiv. of water, and efiloresce in

dry air ; soluble in 20 parts of cold, and in 6
parts of boiling water j solution has an alka-

line reaction on test-paper ; by heat it loses

its water of crystallisation, and at a higher

temperature fuses to a glass-like substance

(see heloio).

Pur. This may be ascertained by deter-

mining the quantity of sulphuric acid required

to neutralise a given weight of the sample
under examination, as indicated by litmus

paper. Common salt and alum are frequently

mixed with borax to lower the value. The
first may be detected by a solution in hot

water giving a curdy-white precipitate with
nitrate of silver, soluble in ammonia ; the last,

by water of ammonia, giving a bulky-white

pulverulent precipitate. The former must be

distinguished from the white pulverulent pre-

cipitate of borate of silver, which is thrown
down from pure borax.

Uses, <Sfc. Borax is extensively employed
as a flux for metals, for soldering, and in

medicine. Internally it is diuretic, sedative,

emmenagogue, and refrigerant, in doses of 15
to 40 gr. ; externally, made into a gargle for

sore throat, and in powder as a detergent in

aphthffi, and ulcerations of the mouth. Dis-

solved in rose-water, it is used as a cosmetic

;

and mixed with about 8 times its weight of

lard, forms a useful ointment in piles and sore

nipples.

The ' Comptes Rendus' (Ixxx, 473) contains
the results of some experiments made by M.
Schnetzler, with the view of testing the anti-

fermentative and anti-putrefactive properties
of borax.

When the leaves of the Elodea Canadensis
were plunged into a concentrated solution of

borax, the living matter of the cell was killed,

and the same result followed with the fresh

leaves and spores of the Vancheria clavata,

the spores of the gi-ape fungus (Oidium
sacohari), and of yeast moulds, &c. Infusoria,

rotifera, and entomostraea, placed in water
containing borax, quickly ceased to move and
then died. The larvaj of frogs placed in a
solution of borax were killed iu less than an
hour after immersion. M. Schnetzler thinks

the deduction to be drawn from these facts is

that borax ought to act antagonistically to

fermentation, if this latter be a chemical phe-

nomenon accomplished under the influence of

the life of the yeast. To test the correctness

of this hypothesis experiments were undertaken
with a view of determining the action of

borax upon fermentable matters.

Ripe grapes and currants after being kept
two years in a concentrated solution of borax,

in a closed vessel, presented no trace of fer-

mentation, although, however well preserved,

they were not eatable. As a counter test

grapes were placed in a well-closed vessel filled

with ordinary water, when after a time,

according to the temperature, fermentation

took place, with evolution of carbonic acid.

Thirty cubic centimetres of fresh milk were
placed in a test tube with one gram of borax.

The cream quickly formed a rather thick layer

on the upper portion. Although the test tube

was closed by a cork a mould was formed
upon the cream, but the remainder of the

liquid underwent no acid fermentation, and
retained during several months the appearance

of very clear creamed milk, and although

afterwards under the influence of summer
heat the liquid became perfectly limpid, and
deposited the casein as a soft white matter,

neither the deposit nor the liquid had an
acid taste, and after three months they still

had the odour of fresh milk. Fresh milk put

into a well-closed tube without borax under-

went fermentation in two or three days. A
piece of sheep's brain treated with powdered
borax, after eight days, although it evolved

sulphuretted hydrogen, gave no indications of

putrefaction, and after retaining a soft con-

sistence during some months, became hard and
almost horny without any disagreeable smell.

A pound of beef was placed in a concen-

trated solution of borax, in a tin case not her-

metically sealed.

The liquid into which the colouring matter

of the blood, and some of the soluble nitro-

genous substances of the meat had diff'used,

was three times removed during a year and a

half, and the meat washed with cold water

;

but at the end of the above time it had not

the least odour of putrefaction. It was of a

yellowish colour, but soft and tender as fresh

meat. Removed from the borax solution the

meat remained in the same state in the air.

Beef, veal and portions of sheeps' brains were
placed in a vessel which was filled with solution

of borax and hermetically sealed. The liquid

soon became clear red, and this colour remained
during several months without alteration. The
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meat presented not the least disagreeable

smell as long as excess of aii' was prevented.

Meat placed in water in a flask hermetically

sealed became rotten in a few days.

The peculiar odour of the meat preserved in

borax in contact with air the author considers

to be due to the decomposition of matters which

result from the metamorphosis of substances

that constitute the muscularand intermusciilar

fibre. Although probably the use of borax

will not be applicable to the preservation of

meat for culinary purposes, the author con-

siders that it may be economically substituted

for alcohol in the preservation of anatomical

specimens. Moreover, its power of suspend-

ing life in the lower organisms would seem to

indicate its probable utilisation in the treat-

ment of wounds, &c.

In support of the above views as to the

antiseptic properties of borax, M. Schnetzler

refers to a letter from an English traveller in

California, who there observed that in a soil

containing borax the carcass of a horse had,

for four months, remained without decompo-
sition, the flesh continuing perfectly fresh, and
the eye retaining its clearness and brightness.

For most of the proposed applications of

salicylic acid to the presei'vation of milk, and
the products derived from it, it is affirmed

that borax is equally efficacious, and has the

advantage of being cheaper and more conve-

nient.

Borax, Glass of. Borax dried at a gentle

heat, and then melted by increasing the heat

until it forms a vitreous mass on being cooled.

Used in soldering, and as a flux, particularly

in blowpipe experiments.

B0"IIIC ACID. See BoRACic Acid.

BORIC ANHYDKIDE. B2O3. Syn. Anhy-
drous BOEACIC ACID, BOEACIC ANHYDRIDE,
Boric oxide. The only known oxide of boron.

It can be produced by burning boron in oxy-

gen, in the air, or in nitrous oxide, but is most
easily and economically prepared by strongly

heating boracic acid so as to deprive it of

water. It is a brittle vitreous solid, not vola-

tilised by heat except in the presence of water.

Dissolves in water, forming boracic acid. Its

alcoholic solution burns with a green flame,

like that of boracic acid.

BO'RON. B. The base of boracic acid. It

was discovered by Homberg in 1702; but, from
attracting little notice, was soon forgotten.

It was rediscovered, almost simultaneously, by
Sir H. Davy and by Gay-Lussac and Thenard,

in 1807-8.

Prep. Boron is prepared by a process

similar to that employed to obtain silicium :

—

Potassium and perfectly dry boracic acid, or,

preferably, boro-fluoride of potassium, inti-

mately mixed together, are placed in a glass

adopter- tube, and submitted to a low red heat.

When cold, the loose cork that fastened its

mouth is removed, and hot water poured in,

in successive portions, until the whole matter
is detached and all its soluble portion dissolved;

the liquid is next allowed to settle, and the
precipitate washed flrst with a solution of sal-

ammoniac, and afterwards with alcohol; the
residuum (boron) is lastly dried in a capsule,

and put into a well-stoppered phial.

Prop., Sfc. A solid, tasteless, and inodorous
powder, of a dark greyish-brown colour. With
sulphur it unites at high temperatures, form-
ing sulphurets (sulphides of boron); and when
placed in chlorine gas it spontaneously in-

flames, and a gaseous chloride of boron is

formed. The compounds of boron with
basic radicals are termed boeides.

Obs. Among the most remarkable of the
recent discoveries in chemistry are those of

MM. Wohler and Deville, relative to silica and
boron. Each of these substances is now proved
to exist in three very different states, ana-

logous to the three known states of carbon,

namely, charcoal, graphite, and diamond. The
last of these states is, of course, the most in-

teresting. Crystallised boron possesses a
hardness, brightness, and refractive power
comparable to those of the diamond ; it burns
in chlorine, without residue, and with cir-

cumstances resembling those of the combus-
tion of diamond in oxygen ; it is not acted on
by any of the acids, and appears to be the
least alterable of all the simple bodies. Its

powder is already used in the arts, instead of

diamond-dust; and it seems not improbable
that, when obtained by the chemist in crystals

of a larger size, it may rival even the diamond
as a gem.
Some late experiments by Wohler and

Deville seem to have established the fact, that

the so-called " graphitoidal" boron is really a
boride of aluminium. Its formation on fusing
aluminium with amorphous boron or boric

oxide appears to take place more particularly

when the heat applied is neither very strong
nor long continued.

Boron, Terflu'oride of. See
Pltjoboeic Acid.
BOTHRIOCEPHALUS COR-
DATUS. Leuckart was the

first to describe this creature,

which is a parasitic worm
infesting the human intes-

tines. It is, however, much
more commonly met with in

dogs than in man. The
annexed engraving depicts

—

b, the head (back view), mag-
nified five diameters ; b', upper

part of body and head, mag-
nified two diameters ; a is a

portion of the worm, natural

size. See Botheiocephaltts
Latus.
BOTHRIOCEPHALUS LA-

TUS. A parasitic worm in-

festing the human intestines.

Although classed with the

tapeworms, it differs essen-

tially from tania. The head is of an elon-
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gated form, compressed with an anterior ob-

tuse prominence into which the mouth opens.

The animal has the power of elongating and
contracting the neck, so that it appears some-
times short, sometimes long. The joints or

segments commence about three inches from
the head ; the anterior ones are nearly square,

but the remainder are much elongated trans-

versely. Each segment contains on its flat

surface two orifices, the anterior connected
with a male, the posterior with a female organ
of generation. The parasite is of a brown
colour, and from six to twenty feet in length.

Those who are affected by this worm never
pass the single segments from the bowels, but
void them in chains of many links. The ova

are also frequently to be met with in the

fa3ces ; they are of an ovoid shape ; the capsule

is perfectly translucent, and the yolk is dis-

tinguishable. The yolk undergoes segmenta-
tion, and ultimately develops an embryo with
six hooks at the anterior extremity, cased in a

mantle studded with vibratory cilia, and the
lid of the capsule then opens up; and the
embryo escapes. If they do not obtain access

to the intestines of an animal within a week,
they lose their ciliated mantle and perish.

Drinking-water is supposed to be the chief if

not the only medium through which the para-

site gains admissions to the intestines in man.
It seems to be unknown in England, except
when imported; but is common in Russia,
Sweden, Norway, Lapland, Finland, Poland,
and Switzerland,

BOTS. The larvae of the gad-fly. The eggs
are deposited by the female fly on the horse's

shoulder and on parts of the body within
reach of the tongue, by which they are carried

to the mouth and find their way to the stomach.
They usually resist all attempts to expel them.
The most promising treatment consists in

rubbing down in hot water about 2 or 3 drms.
each of aloes and assafoetida ; and when the
solution has cooled, adding to it 1 oz. each of
turpentine and ether. Repeat this dose two or
three times a week, omitting the aloes if

necessary.

BOT'TLES (bot'lz). See GiASS, Infancy,
Lactation, Phials, &c.

BOTT'LING (b6t'l-ing.) See Coeks, Malt
LiQuoES, Wine, &c.

BOUGIE (boo'-zhe). [Fr.] Syn. Ce'eeus,
Ceee'olus,! Cande'la peobato"eia,*, L. In
surgery, a long slender instrument, originally
of wax,^ introduced into the urethra, oesopha-
gus, or rectum, in stricture and other diseases
of those organs.

Prep. 1. (Prof. Pickel's.) Amber (melted),
1 part ; boiled oil, 3 parts ; mix, cool a little,

and further add of oil of turpentine, 1 part;
spread the mixture, at 3 successive intervals,

' Properly, a 'lilile bougie.'
* Heuce tlie name.

upon loose spun-silk cord or web; dry in a

heat of 150° Fahr., and repeat the process

until the instrument has acquired the proper

size ; lastly, polish it, first with pumice-stone,

and afterwards with tripoli and oil. This is

the original receipt of the once celebrated

French professor Pickel, and is still generally

used, slightly modified, on the Continent. At
the present time, iu Paris, a little caoutchouc,

equal to about Jjjth of the weight of the oil

employed, is generally added. For the best

elas'tic BO0GIE3 the process usually occupies

from 6 to 8 weeks, to allow full time for the
drying and hardcniag of the composition.

When the bougie is required to be hollow, a

piece of ijolished metallic wii'e is introduced
into the axis of the silk ; or tin-foil is rolled

round the wire and the composition applied as

before. When dry and hard the wire is

withdrawn.
2. (Hunter's.) Yellow wax, 2 parts ; red

lead, 3 parts; olive oil, 6 parts; slowly boiled

together until combination takes pluce; strips

of soft linen (rather wider at the one end than

the other) are then dipped into the composition,

rolled up firmly, and finished ofE on a polished

slab.

3. (Piderit's.) Olive oil, 1 part; wax, 6
parts ; as before.

4. (Bell's.) Lead-plaster, 11 parts ; yellow

wax, 4 parts ; olive oil, 1 part.

5. (St B. Hosp.) Wax, 12 parts; Ohio
turpentine, 4 parts ; red sulphide of mercury,
1 part.

6. CAOtr'TCHOtrc bougies : — In France,
where ether is comparatively inexpensive,

these are made by applying an ethereal solu-

tion of india rubber to the silk or foil pre-

pared as before. In England, naphtha was,

until recently, employed instead of 'ether,'

but it furnishes a very inferior product. Now
bisulphuret of carbon is generally used as the

solvent. Sometimes strips of india rubber,

previously boiled in water, or that have had
their edges softened by moistening them with
a little ether, or bisulphuret of carbon, are

wound round the ' wire or foil,' and kept in

their place by a piece of tape applied over

them. They are afterwards carefully smoothed
off and polished.

7. Gutta-pbb'cha bofgieS:—These are

formed of gutta percha (previously softened by
immersion in boiling water), by rolling it be-

tween plates of polished glass or marble. When
skilfully prepared from the best (uncoloured)

gutta percha, they are admirable instruments.

A bougie of this description, of moderate size,

and slightly oiled, or wetted with glycerin or

gum-water, may be passed through the whole

length of the ui'ethra of a healthy person

without causing the slightest pain. Gutta-

percha catheters (hollow bougies) are still more
flexible and easily introduced, and may remain
in the urethra for a long time without causing

irritation ; an important advantage in such

matters. The reader cannot, however, be too
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careful to avoid those made of coloured gutta

percha, which, unfortunately, rapidly become
very brittle by age. Those originally manu-
factured in this materia] were coloured black,

and were constantly breaking whilst in use—

a

disaster from which several serious and even
fatal cases ensued. There is no such danger
to be dreaded from those made of the un-

coloured material when of good quality.

BOULES DE NANCY. See Balls (Martial).

BOTJILLI. [Fr.J A name frequently applied

by cooks to dishes of boiled or stewed meat, as

a refinement on its plain English synonymes.
Thus, beef bouilli, beef in bouilli, &c., mean
stewed or boiled beef, &c. As, however, the

name is h la franpais, so must be the ' accom-
paniments,'which generally consist of herbs and
vegetable seasoning in greater quantity and
variety than is usually deemed essential for an
humble dish of English boiled or stewed meat.

BOTJILLON (bool'-yon^). [Fr.] In cookery,

broth, soup.

BOTJQTJET' (bo6-ka'). [Fr.] A nosegay. In
perfumery, highly scented spirits (esprits)

adapted for the handkerchief are commonly
called bouquets. The following are ex-

amples :

—

Bouquet d'Amour. Prep. Prom esprits de
rose, jasmin, violette, and cassie (flowers of

acacia farnesiana), of each 2 parts ; essences
of musk and ambergris, of each 1 part ; mix,
and filter.

Bouquet de la Reine. Prep. 1. Essence of

bergamot, 1 dr. ; English oil of lavender, 25
drops ; oil of cloves, aromatic vinegar, and
essence of musk, of each 10 drops ; alcohol, 1

fl. oz. ; mix.

2. Oils of bergamot and lavender, of each
30 drops ; neroli, 15 drops ; oils of verbena
and cloves, of each 5 drops ; essences of musk,
ambergris, and jasmin, of each \ dr. ; recti-

fied spirit of wine (strongest, scentless), 2 fl.

01. ; mix. A much-esteemed perfume.
BBA'GBAS. Tar, black resin, and the dregs

of strained resin, melted together.

BRAIN (brane). Syn. BbainsJ ; Cer'e-
BEUM, L. J Ceeveau, Fr, ; Gehien, Hien,
Ger. The soft whitish mass of nerve-matter
contained in the skulls of animals, and, in

man, supposed to be the seat of the soul and
the mind.

Brains. (In cooJcery.) There appears to be
scarcely anything which is at all eatable that
the ingenuity and taste of the modern cook
does not appropriate to his purposes, and
clothe with delectability, or transform into

something execrable. We observe that our
chef de cuisine—no unimportant ijersonage

—

has taxed every viscera and brought together
every novelty and dainty to humour and ex-
cite the appetite. Animals which were guilt-

leas of brains whilst living, are found by him
to possess excellent ones when dead, from
which he prepares a variety of miniature dishes
which are truly novel and inviting. Let frugal
housewives for the future carefully value their

brains, and apply them to useful purposes in
a double sense. When cleaned, washed,
blanched, and flavoured with the necessary
seasoning, they may be formed into a variety
of hors-d'oeuvres creditable to any table.

Mrs Rundell tells us that " beat up with a

little white pepper and salt, a sage-leaf or two
(scalded and finely chopped), and the yelk of
an egg, and fried, they make excellent cakes,

fritters, &c."

BRAMAELIXIR—GENUINE ASIATIC STO-
MACH BITTER (Ch. Rama Ayen, Hamburg).
Cardamoms, cinnamon, cloves, of each 15
grammes ; galangal, ginger, zedoary, pepper,
of each 30 grammes ; wormwood oil, 15
drops ; 90 per cent, spirit, 830 grammes ; water,

330 grammes ; digest and filter. (Hager.)

BRAN. Syn. Fue'fue, L. ; Bean, Son,
Fr. ; Kleib, Ger. The inner husk or proper
coat of the cereal grains, sifted from the flour

;

appr., that of wheat. Comp, 100 parts of
bran contain albuminoid bodies, 13"80 ; oil,

5-56; starch, fibre, &c., 61-67; ash, 6-11;
water, 12-85.

Uses, Sfc. The bran of wheat, diffused

through hot water, is largely employed by the
calico-printers to remove the colouring matter
from those parts of their goods which are not
mordanted. A handful mixed with a pail of

warm water forms an excellent emollient

foot-bath. Infused in hot water (bran-tea),

and sweetened, it fonns a popular demulcent,
much used in coughs and hoarseness, and
which, taken in quantity, proves gently laxa-

tive. It also forms an excellent manure, and,

from containing the ammonio-magnesian
phosphate, is especially adapted as a ' dressing'

for potatoes. It is frequently mixed with
floui', and made into bread (bran-bread), which
is eaten by the poorer orders for economy, and
by the higher classes because it is recom-
mended by the faculty as being more whole-
some than white wheaten-bread.

Bran Mash. Put half a peck of bran or
pollard into a bucket and pour on to it enough
scalding water to wet it thoroughly ; stir well

with a stick or work with the hands ; and let

it stand, covered up, till new-milk warm. If a

horse is not in work on Sunday, it is a good
custom to give it on Saturday evening a bran
mash in lieu of a feed of corn. Bran mash is

cooling and slightly laxative. The bran should

always be freshly ground. When intended to be
nutritive, oats should be scalded with the bran.

BRANDISH'S ALKALINE (Liqueur de po-

tasse des Anglais, Solutio Alkalina Anglica),

used in England to add to meat and vege-

tables about to be cooked, to help in " draw-
ing" tea and coffee, and as a medicine to neu-
tralise acidity of the stomach and lubricate

the digestive passages [die Verdanungswege
schliipfriger zu machen]. Preparation :

—

Crude carbonate of potash 3 parts, wood ashes

1 part, quicklime 1 part, warm water 40
parts. Add to the water the lime, carbonate,

and ashes, digest one day, and filter. (Hager.)
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BRANDRETH'S PILLS, much used as a

purging pill in North America, consist of

gamhogc, podophylliii, the inspissated juice of

pokeberries, saffron adulterated with turmeric,

powdered cloves, and peppermint oiL Gam-
boge is stated to be present in Brandreth's

pills on the authority of two American drug-

gists and one dealer. The action of the pills

does not, however, correspond with that in-

gredient, for in two persons five pills produced
no loose stools. (linger.)

BRAN'DY. Si/n. Spib'ittts Gal'mcus, S.

Vi'nI Gal'lIOI (-si ; B. P.), A'QUA Tl'TjGf*,

L.; Eatj-de-tie, Pr. ; Branntwein, CO&NAC,
Ger. ; Bean'dywine|-. A well-known spiritu-

ous liquor obtained by the distillation of the

wine of grapes. The name is also often,

though improperly, given to the spirit distilled

from other liquors, and particularly from the

fermented juice of fruits; but in this case

usually with some qualifying epithet,

When first distilled, brandy, like other spi-

rituous liquors, is colourless (white beandy),
and continues so if kept in glass or stoneware

;

but if stored in new oak casks, as is usually

the case, it gradually acquires a yellowish tint

from the wood (pale beandy). The deep

colour that this spirit frequently possesses

when it reaches the consumer is imparted to

it by the addition of a little burnt sugar (cara-

mel). Catechu, or terra japonica, in powder
or solution, is also sometimes added to give a

roughness to the spirit. The original intention

was merely to imitate the appearance acquired

by brandy from great age, when kept in wood

;

but in process of time the thing has come to

be overdone. The natural colour which the

spirit receives from the cask, however long it

may be kept in it, never exceeds a light amber
tint, about equal to that of pale Jamaica rum.
Nothing, however, will now please the public

taste but a spirit of lively and full ' brandy-
eolour,' as it is called. The consequence is

that more colouring is commonly added than
IS compatible with a rich appearance or a very

tine flavour.

The brandies most esteemed in England are

imported from France, and are those of Cognac
and Armagnac, the preference being generally

given to the former. The brandies of E,o-

chelle and Bordeaux come next in quality

;

while those obtained from Portugal, Spain, and
Italy are very inferior.

The constituents of pure brandy are alcohol

and water, together with small quantities of

a volatile oil, acetic acid, acetic ether, cenan-

thic ether, colouring matter, and tannin. It

is from the presence of the two ethers that the
spirit derives its characteristic smell and fla-

vour. The amount of absolute alcohol in

brandy varies from 45 to 55 per cent. When
first imported it is generally 1 or 2 over-proof,

but its strength decreases by age, and by the

time it is taken from the bonded store for

Bale, it is seldom stronger than 3 or 4 under-
proof. Pure brandies of the best quality, even

VOL. I.

when new, seldom exceed proof, and are gene-
rally a little below it. The reason of this is

that they are but slightly rectified, as redistil-

lation tends to injure the ethereal oils, upon
which the flavour of the brandy depends.
The quality and flavour of the brandy im-

ported from Franco vary, and often consider-

abl)', from that which is drunk at the best

tables on the Continent; this principally arises

from it being prepared, or, as it is technically

termed, ' made up,' for the London market

;

which means lowering it by the addition of

plain spirit, colouring, &c. This is done to

any extent desired by the English purchaser,

and the quantity and prices of the substances

so added are regularly set out in the invoice.

The strength at which foreign brandy is sold

in England varies from proof to 33 under-
proof. In large quantities, and from bond,

the strength, of course, depends much upon
the age and quality of the spirit ; a fine old

brandy being, perhaps, 15 or 17 u. p., while
one of the last year's vintage, of a commoner
quality, may be as strong as 2 u. p., or even 1

u. p. These mattei'S are familiar to every

experienced brandy dealer.

In France there are several varieties of

brandy, which are known by names descriptive

of their qualities, source, and strengths :

—

"Eau-de-vie superieure " is obtained from
pale white wines by skilful distillation, and is

remarkable for its rich and delicate flavour.

It forms the finest variety of Cognac beandy,
both 'white' and 'pale,' of the English
drinker, being seldom artificially coloured. Its

deepest tint, though long kept in wood, never

exceeds a pale amber ; and hence, even when
thus coloured, it is frequently called ' white

brandy' by the uninitiated.
" Eau-de-vie ordinaire," or common brandy,

is distilled from inferior or spoilt white or red

wines ; average sp. gr. about 0*9476 (from 22
to 27 u. p.). It forms the 'ordinary brandy'
of the taverns and hotels ; and, after being
' made up' with plain spirit to 1 or 2 u. p., a

very large portion of that which is exported.

Of each of the above varieties there are

numerous degrees of qualities, which are fur-

ther increased in number by their admixture,

and by the addition to them of plain spirit.

" Eau-de-vie de marc." From the lees of

sour, damaged, and inferior red wines, the

marc or cake of grapes, &c., distilled by a

quick fire, to drive over as much essential oil

and flavouring matter as possible. Coarse

flavoured and inferior. Used chiefly to mix
with other brandy, or to flavour plain spirit.

" Eau-de-vie seconde." The weak spirit that

passes over, after the receiver has been

changed. Very weak and inferior.

" Eau-de-vie a preuve d'Hollande." Sp. gr.

941 to 942 (18 to 20 u. p.). The common
strength at which brandy is retailed in France,

and that at which it stands the ' proof or
' bead.'

" Eau-de-vie a preuve d'huile." Sp. gr.

22
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•9185 (abont 23'' Baume, or li o. p.) ; pure.

olive oil just sinks in it. It is the strongest

brandy kept for retail sale in France.
" Eau-de-vie forte." From common brandy

distilled at a low temperature. It answers to

our spirit of wine. Sp. gr. -839 (38" Baume,
or 55" 0. p.).

"Esprit de via" is brandy or spirit, care-

fully rectified to -861 (28° Baume, or 42 o. p.,

and upwards).

Fur., lJ'c. The method of determining the

strength of brandy is explained under ' AiCO-
HOLOiTETET.' Of the large quantity of this

liquor consumed in England, we can assure

the reader that a small fraction only escapes

adulteration. Pure French brandy is indeed

an article quite unattainable by the small con-

sumer. The brandy of our shops and taverns

is not only systematically 'lowered' a little

(with spirit of wine or British brandy) by the

wholesiiie dealer, but it undergoes a like process,

but to a much greater extent, at the hands of

the retailer. The only method to obtain per-

fectly pure brandy is either to take it direct

from the bond store, or to buy it of some
known respectable party, and to pay a price

that offers no inducement to dishonesty. "When
this cannot be done, British brandy had better

be at once purchased, by which money will be
saved, and a more wholesome article obtained.

French brandy, as already noticed, is com-
monly ' lowered' with water, malt brandy, and
spirit of wine, by which its original flavour is

more or less weakened and injured. This

species of adulteration is best detected by the

palate. Another, and no very uncommon
fraud practised by the retailers, is to reduce
their brandy with a large quantity of water.

As a natural consequence their liquor suffers

so greatly in flavour, and its deficiency in

alcohol becomes so apparent, that they soon

see the necessity of either abandoning the
nefarious practice, or resorting to others of a

less harmless character to disguise it. The
latter alternative is commonly adopted. An
excess of burnt sugar is immediately intro-

duced into the spirit, followed by sundry por-

tions of cayenne pepper, grains of paradise,

horse-radish, acetic ether, &c., to give it a

pungency and ' make-believe strength ' that

"passes muster" with the petty consumer.
This fraud may be detected by gently evapo-

rating a little of the suspected liquor in a

spoon or glass capsule, when the acrid matter,

colouring, and sugar will be left behind, and
may be readily detected by their flavour,

sweetness, glutinosity, &c. A little perfectly

pure brandy evaporated in a similar manner
(on a watch-glass, for instance), merely leaves

a trifling discoloration on the surface of the
glass. Genuine French brandy always reddens
blue litmus paper, from containing a little

acetic acidj the old coloured varieties are also

blackened by a solution of a persalt of iron.

Another test for caramel (burnt sugar) is, let

a small quantity of the brandy be well shaken

with one sixth of its volume of white of egg,
and the precipitate formed allowed to deposit,

or be removed by filtration ; the clear hquid
ought to be colourless. Should caramel be
present, however, it will retain its colour.

Sometimes brandy is contaminated with a
small quantity of lead or copper derived
from the apparatus or uteusils with which it

has been prepared or measured. Sugar of

lead has also sometimes been used by the ig-

norant dealer to clarify it. The presence of

these highly deleterious substances may be
detected in the following manner :

—

1. CoppEE:— a. A small piece of clean

polished iron or steel immersed in the sus-

pected liquid for a short time (with agitation)

becomes coated with a film of metallic copper,

when that metal is present. To facihtate the
precipitation of the metal, the sample under
examination may be slightly acidulated with
a few drops of pure acetic acid. Minute traces

of copper may sometimes be detected on the

surface of the iron with a lens, which would
be passed over unnoticed by the naked eye.

b. (Bottger.) A little of the brandy is to

be agitated with a few drops of pure olive oil.

The latter wiU acquire a green colour if copper
be present.

2. Lead :

—

a. Hydrosulphuric acid and
sulphide of ammonium produce a black

precipitate or discoloration in brandy con-

taining lead.

—

h. A solution of sulphate of

soda (Glauber-salts), or \rater soured with
sulphuric acid, produces a heavy white preci-

pitate, which turns black when moistened
with sulphide of ammonium.

3. Methylated spirit is detected by rubbing
a little of the suspected brandy on the hands,

and then drawing a long breath with the hands
over the mouth. The peculiar odour of the

methylated spirit, if present, then becomes
evident. This is a test, however, requiring

practice and experience.

4. To DEXEEMrS'E THE AXCOHOLIC
Steekgth.—Put 100 c.c. of the brandy into

a small retort, or into a flask, with a lateral

tube, and distil to dryness, or nearly so, con-

densing the distillate by means of a suitable

receiver, and let the alcohol by means of the

processes detailed under aicohometet. The
brandy may be roughly tested for fusel oil by
burning a little of it in a dish, and depressing

over the flame a saucer or other cold piece of

porcelain. If a black stain is left, some of the

lower alcohols are very probably present, and
should be looked for by distilling half a pint

of the spirit, and examining the later or

heavier products. The vinic alcohol being the

most volatile comes over first, the heavier

fusel oil remaining until the later stages.

Concluding Semarks. In the ' trade,' the

addition of water (' Uquor ') to spirit is tech-

nically called ' reducing; ' whilst absolute adul-

teration is knowm under the questionable name
' improving.' Both of these operations have

now been so long practised with impunitv as
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to form the leading qualifications demanded
in a cellarman.

ThefoUowingformulae for 'reducing' brandy
are tbose of two large wholesale dealers, who
consider themselves much more honest than
their brethren in the same line

:

1. Cognac brandy (10 u. p.), 20 galls.

;

British brandy (17 u. p.), 5 galls. ; water, 4rl

galls. Strength of mixture, 25 u. p.

2. To 72 galls, of full-flavoured French
brandy (5 u. p.) are added 10 galls, of spirit

of wine (58 o. p.) ; 25 galls, of water, and 1

pint of good colouring. The whole is theu
well ' rummaged up,' and allowed to stand for

two days, when it is fit for use. Strength of

mixture, 22 u. p.

A liqueur, sold in London under the name
of " brandy improver," or " brandy essence,"

consists of a thin sugar syrup, flavoured with
acetic ether and essence of cayenne, and co-

loured with burnt sugar. It is said to heighten
the true Cognac flavour, and restore lost alco-

holic strength.

Brandy, British. Si/n. Maxt BEiiroT, &c.

For a long time this liquor was distilled from
spoiled wine and the dregs of wine, both
British and foreign, mixed with beer-bottoms,
spoiled raisins, and similar substances. Malt
and molasses spirit were afterwards employed,
as at the present day, for the purpose ; but it

was long considered as " an unpardonable and
wicked misuse of these articles." Modern ex-

perience, however, has proved that pure malt
spirit is, in this country, the most convenient,

if not ti:« best kind, to form the basis of an
imitation brandy,

Frep. 1. To 12 galls, of malt spirit (finest

and flavourless) at proof, add, of water, 5
galls. ; crude red tartar or wine-stone, f lb.

(previously dissolved in 1 gall, of boUing
water ; acetic ether, 6 fl. oz. ; French wine-

vinegar, 2 quarts J
French plums (bruised), 5

lbs. ; sherry wine-bottoms, i gaU. ; mix in a

sherry or French- brandy cask, and let them
stand for about a month, frequently 'rum-
maging up' the liquor with a stick; next
draw over 15 galls, of the mixture from a still

furnished with an agitator. Put the 'recti-

fied spirit ' into a clean, fresh-emptied Cognac-
brandy cask, and add of tincture of catechu, 1

pint ; oak shavings, 1 lb. ; and spirit colouring,

i pint ; agitate occasionally for a few days, and
then let it repose for a week, when it will be
fit for use. Prod., 15 galls, of BEiNDT, 17
u. p. Age greatly improves it.

2. Malt spirit (as before), 99 galls.; red
tartar (dissolved), 7 lbs. ; acetic ether, J gall. ;

wine-vinegar, 5 galls. ; bruised raisins or

French plums, 14 lbs.; bitter-almond cake
(bruised and steeped for twenty-four hours in

twice its weight of water, which must be used
with it), J lb. ; water, q. s. ; macerate as before,

and draw over, with a quick fire, 120 galls.

To the distilled spirit add a few lbs. of oak
shavings; 2 lbs. of powdered catechu (made
into a paste with hot water), and spirit-colour-

ing, q. 8. ; and ' finish ' as in the last. Prod.,

120 galls, of spirit, fully 17 u. p. Equal in

quality to the last.

3. Clean spirit (17 u. p.), 100 galls ; nitrous

ether, 2 quarts ; cassia buds (ground) 4 oz.

;

bitter-almond meal, 5 oz. ; orris-root (sliced),

6 oz. ; powdered cloves, 1 oz. ; capsicum, \\ oz.

;

good vinegar, 3 galls.; brandy colouring, 3

pints; powdered catechu, 2 lbs. ; full-flavoiired

Jamaica rum, 2 galls. Mix Ln an empty Cognac
' piece,' and macerate for a fortnight, with
occasional stirring. Prod., 106 galls., at 21
or 22 u. p.

4. Malt spirit (17 u. p.), 100 galls. ; catechu,

2 lbs. ; tincture of vanilla, ^ pint ; burnt sugar

colouring, 1 quart ;
good rum, 3 galls. ; acetic

or nitrous ether, 2 quarts. Mix as the last.

5. Clean spirit (17 u. p.), 89 gaUs. ; high-

flavoured Cognac, 10 gaHs. ; oil of cassia, 2

dr. ; oil of bitter almonds, 3 dr. ;
powdered

catechu, 1 lb.; cream of tartar (dissolved),

li lbs. ; Beaufoy's concentrated acetic acid, \
gall. ; sugar colouring, 2 to 8 pints ; good rum,
1 gaU. When the above mixtures are distilled,

the French brandy, colouring, and catechu,

should be added to the distilled spirit.

6. To plain spirit (coloured), at 17 u. p.,

add a little tincture of catechu, and a sufficient

quantity of eau-de-vie de marc, or of the oil

distilled from wine-lees, to flavour it.

Ois. The oil referred to in the last formula
is obtained by distillation from the lees of

wine, either dried and made up into cakes, or

in their wet state, mixed with about 7 or 8
times their weight of water. This oU should

be kept dissolved in alcohol, as it is otherwise

apt to lose its flavour. Brandy from any part

of the world may be verj' closely imitated by
distilling the oil from the lees of the wines
produced in that particular district. 'V\Tiere

black tea is cheap, as in the United States

of America, it is very commonly employed to

impart the roughness of brandy to the coloured

spirit, and the subsequent addition of a little

'flavouring' greatly improves it. A really

good article of cider-spirit thus treated forms
a passable ' mock brandy.' In conclusion, we
may remark that, as the strength and quality

of ingredients frequently vary, and success

depends greatly on skill in manipulation,

much must be left to the experience, judg-

ment, and discretion of the operator. In aU
cases he must recollect that a certain degree

of ' age ' is absolutely necessary to give a high

character to any spirit. Indeed, to age in the

one case, and its absence in the other, may be

referred the reasons why French brandy and
British brandy, apart from mere shades of

flavour, so materially differ.

The production of a flavoured British spirit

closely resembling French brandy is a subject

well worthy of the attention of the ingenious

chemist, rectifier, and cellarman, as a matter

of profit; and c the amateur, as affording an
interesting field for useful and amusing ex-

periment.
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Brandy, Car'away. A species of cordial

commonly prepared as follows :—1. Caraway-

seeds (bruised), 4 oz. ; lump sugar, 2 lbs.

;

British brandy, 1 gall. ; macerate a fortnight,

occasionally shaking the bottle.—2. Sugar,

1 lb. ; caraways (bruised), 1 oz. ; 3 bitter

almonds (grated); spirit-colouring, 1 oz.

;

plain spirit or gin (22 u. p.), ^ gall. ; as

before. Some persons omit the colouring.

Brandy, Cher'ry. Prep. 1. Brandy and
cherries (crushed), of each 1 gall.; let them
lie together for 3 days, then express the

liquor, and add 2 lbs. of lump sugar; in a

week or two decant the clear portion for use.

2. To the last add 1 quart of raspberry juice,

and ^ a pint of orange-flower water. Both the

above are excellent.

3. Treacle, 1 cwt. ; spirit (45 u. p.), 41 galls.

;

bitter almonds (bruised), 1 lb. (or more or less

to taste) ; cloves, 1 oz. ; cassia, 2 oz. ; mace-
rate a montb, frequently stirring. This is the

article now commonly vended in the shops and
at stalls for cherry brandy.

4. German cherry juice 15 galls.
;
pure rect.

spirits, 20 galls. ; syrup, 5 galls. ; oil of bitter

almonds, 1 drachm.
Obs. Equal part of fully ripe Morello cher-

ries and black cherries produce the richest

cordial. Some persons prick each cherry sepa-

rately with a needle instead of crushing them ;

in which case they retain them in the liquor,

and serve up a few of them in each glass.

The plan named in the first formula is, how-
ever, that usually adopted. On the small

scale, the fruit is commonly bruised between
the fingers. A portion only (if any) of the

stones in the cherries should be crushed, to

impart a nutty flavour. See Liqtjeues.

Brandy, Ci'der. From cider and perry ; also

fr.'om the marc of apples and pears fermented.

It is very largely manufactured in the United
States of America and Canada, where it may
be purchased for about 2s. \d. a gallon. See

Beitish Beandt {above).

Brandy, Dant'zic. From rye, ground with
the root of calamus aromaticus. It has a

mixed flavour of orris and cinnamon.
Brandy, Guern'sey. Beet-root spirit fla-

voujed.

:Brandy, Lem'on. Prep. 1. Fresh lemons
(sliced), 1 dozen ; brandy, 1 gall. ; macerate for

a week, press out the liquor, and add of lump
sugar, 1 lb.

2. Proof spirit, 7 galls. ; essence of lemon,

3 dr. ; sugar, 5 lbs. ; tartaric acid, 1 oz. ; (dis-

solved in) water, 2 galls. ; turmeric powder or

spirit-colouring, a dessert-spoonful; as before.

Sometimes milk is added to the above, in the

proportion of 1 quart (boiling hot) to every
gallon.

Brandy, Malt. See Beitish Beandy.
Brandy, Or'ange. As lemon brandy, but

employing oranges.

Brandy, Pale. Tliis article has been already
referred to. (See p. 337.) That of the gin-

shops and publicans is generally a spurious

article, made by mixing together about equal
parts of good brown French brandy, clean
spirit of wine, and soft water, and allowing the
whole to stand until the next day to ' fine

down.' If the first is 9 u. p., and the second
58 0. p., the product will be 17 u. p. Any
deficiency of strength is made up by adding a
little more spirit of wine.

Brandy, Pat'ent. The article so much be-

pufi'ed under this name, by certain houses, is

merely very clean malt-spirit mixed with about
l-7th of its bulk (or less) of strong-flavoui'ed

Cognac, and a little colouring.

Brandy, Peach. From peaches, by fermenta-
tion and distillation. Much used in the United
States, where peaches are very plentiful, and
consequently cheap. A cordial spirit under
the same name is prepared as follows :

—

1. From peaches, sliced and steeped in

twice their weight of British brandy or malt-

spirit, as in making cherry brandy.
2. Bitter almonds (bruised), 3 oz. ; proof

spirit (pale), 10 galls. ; water, 3 galls. ; sugar,

5 or 6 lbs. ; orange-flower water, 5 a pint

;

macerate for 14 days. Add brandy-colouring,

if required darker.

Brandy, Kais'in (ra'zn). See Spirit
(Raisin).

Brandy, Easp'berry (raz'-). From rasp-

berries, as directed under Cheeet beandy.
Sometimes a little cinnamon and cloves are

added. The only addition, however, that
really improves the flavour or bouquet is a
little orange- flower water, a very little essence

of vanilla, or a single drop of essence of

ambergris.

Brandy, White. See Beandy (p. 337) and
Pale beandy (atitb).

BRASS. Si/n. Ma, .^"eis metad'ium, L. j

AlEAIN, LAITON, CtriVEE JAUNE, Fr. ; Eez,
Messing-, Ger. ; Be^s, Sax. A well-known
alloy of copper and zinc.

Prep, Brass is now generally manufactured
by plunging copper, in slips, into zinc melted
in the usual manner. The former metal
rapidly combines with the fluid mass, and the
addition is continued until an alloy somewhat
difficult of fusion is formed, when the re-

mainder of the copper is at once added. The
brass thus obtained is broken into pieces, and
remelted under charcoal, and a proper addition

of either zinc or copper made, to bring it up
to the colour and quality desired. It is next

poured into moulds of granite. Before being
submitted to the rolling-press for reduction to

thin plates it undergoes the operation of

annealing.

The proportions of the metals forming this

alloy are varied according to the desired

colour, and the purposes to which it is to be

applied. The following formulae are founded

chiefly on analyses of standard brasses and

yellow metals, made expressly for this work.

Small fractions are omitted ; the nearest whole
numbers being generally taken :

—

a. Fine Bbass :— 1. Copper, 2 parts ; zinc,
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1 pari ; either combined, as explained above,

01' the two metals separately melted, suddenly

poured together, and united by vigorous

stirring.

2. Copper, 7 parts ; zinc, 3 parts. Bright

yellow ; malleable.

3. Fine copper, 4 parts ; zinc, 1 part. Deeper

coloured than the last ; an excellent and very

useful alloy.

b. Malleable Brass :—1. Copper, 33 parts;

zinc, 25 parts ; as before.

2. Copper, 3 parts; zinc, 2 parts. These

alloys are malleable whilst hot.

c. Red Bkass. This name is commonly
applied to all those alloys which do not contain

more than 18 to 20^ of zinc. In the deeper-

coloured foreign varieties (red tom'bac) the

per-centage of copper occasionally amounts to

88, 90, or even 92§.

d. Yellow Brass. See Fine Brass
{above).

e. BrTTON-BRASS -.—1. Copper, 8 parts

;

zinc, 5 parts. This is the 'platin' of the

Birmingham makers.
2. Yellow brass, 16 parts; zinc, 2 parts;

tin, 1 part. Paler than the last.

3. Copper, 25 parts ; zinc, 20 parts ; lead, 3

parts ; tin, 2 parts. Pale ; used for common
buttons.

/. Foe fine Castings:—1. As fine brass,

;iccording to the colour desh-ed. (See above.)

2. Coj)per, 62 parts ; zinc, 35 parts ; lead, 2

parts ; tin, 1 part.

3. Copper, 60 parts ; zinc, 36 parts ; tin, 4
parts. Both the last two are rather pale and
brittle.

4. Copper, 90 parts ; zinc, 7 parts ; tin, 2
parts ; lead, 1 part. Rich deep colour.

5. Copper, 91 parts ; zinc, 5 parts ; tin, 3

parts ; lead, 1 part ; as the last.

g. For Gilding:—1. As fine brass {above).

2. Copper, 64 parts; zinc, 32 parts; lead, 3

parts ; tin, 1 part.

3. Copper, 82 parts ; zinc, 18 parts ; tin, 3

parts ; lead, 1 part.

h. For Solder:—1. Fine brass, 12 parts;

zinc, 6 parts ; tin, 1 part ; melted together.

2. Brass, 2 parts; zinc, 1 part; as before.

3. Brass, 3 parts ; zinc, 1 part. Very strong,

Used for soldering tubes and other like pur-

poses requiring great strength. The above

alloys form the ' hard solder ' of the braziers.

For certain purposes a little silver is added to

them, when the compound receives the name
of • SILTEE-SOLDBR.'

1. For Turning:—1. Fine brass, 98 parts

;

lead, 2 parts ; melted together.

2. Copper, 61 parts; zinc, 36 parts ; lead, 3

parts.

3. Copper, 65 parts ; zinc, 33 parts ; lead, 2

parts.

j. For Wire :—1. Copper, 72 parts ; zinc,

28 parts; the resulting alloy being subse-

quently properly annealed.

2. Copper, 64 parts; zinc, 34 parts; as

before.

3. To the last add of lead, 2 parts.

Anal. This may be briefly described as

follows :

—

a. 100 gr. of the alloy is digested in nitric

acid. The insoluble portion is peroxide of tin,

every 74 gr. of which, when washed and dried,

contain 58 gr. of metallic tin.

b. Sulphuric acid is added to the nitric

solution as long as a white precipitate falls

;

after a time the precipitate is collected on a
filter, washed with a mixture of water and
alcohol, and ignited in a porcelain crucible.

Every 152 gr. of the residuum represents 104
gr. of metallic lead.

c. The liquid filtered from the precipitate

of sulphate of lead is treated with a stream
of sulphuretted hydrogen; the precipitate is

collected on a filter, washed with water mixed
with a little sulphuretted hydrogen, dried, and
digested in pure nitric acid until the sulphur

which separates acquires its natural full

yellow colour; the resulting solution is next
diluted with water, and reprecipitated with
potassa, the whole being boiled until the pre-

cipitated oxide of copper becomes of a deep
brown or black ; it is then collected on a filter,

washed, dried, ignited in a platinum crucible,

and weighed therein immediately after it

becomes cold. Every 40 gr. of oxide of cop-

per thus obtained represents 32 gr. of pure
copper.

d. The liquid poured from the precipitate of

sulphide of copper is boiled for about a

minute, when it is precipitated with a solution

of carbonate ofsodium ; the whole is then boiled

for a few minutes, and the precipitated oxide

of zinc collected, washed, dried, and ignited.

Every 40 gr. of this oxide contains 32 gr. of

metallic zinc.

Concluding RemarJcs. In the adoption of

his formula the operator should be entirely

led by the object he has in view. The larger

the proportion of copper, the deeper will be
the colour, and the greater the density, and,

within certain limits, the toughness of the

alloy. Zinc lessens the specific gravity and
colour. Tin gives it hardness and gi'ain;

whilst lead toughens it, and renders it fitter

for turning. These facts are known to every

experienced brass-founder. See Allots, Cop-

per, Mosaic Gold, Prince's Metal, Tombac,
&c.

BRASS BATH (for electro-plating).

For steel, wrought and cast iron, and tin;

using ordinary cyanide of^potassium. Dissolve

together in 14 pints of distilled or rain water:

—Bisulphite of soda, 7 oz. ; cyanide of potas-

sium (containing 75 per cent, of real cyanide),

17 oz. ; carbonate of soda, 34 oz.

To this solution add the following, made up
to Si pints of water :—Acetate of copper, 4j
oz. ; neutral protochloride of zinc, 3^ oz. ; the

two liquors become colourless when mixed.

Ammonia must not be used for brass electro-

plating baths for iron, especially for solutions

worked in the cold.
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BRASS BATH (poe electro-plating). For
zinc. Pure or rain water, 4^ gallons; bisul-

phite of soda, 244 oz. ; cyanide of potassium

(containing 75 per cent, of cyanide), 35 oz.

To this add the following solution :—Water,

9 pints ; acetate of copper and protochloride

of zinc, each 12^ oz. ; liquid ammonia, 14 oz.

The filtered bath is colourless, and gives,

under the action of the battery, a brass de-

posit of a very fine shade, varying from red to

green, by increasing the proportion of copper

or that of zinc.

BRASS'-COLOUE. St/n. Brass-pigment,
B.-BRONZE. Prep. 1. Grind copper filings, or

the precipitated powder of copper, with a little

red ochi'c. Red-coloured.

2. Gold-coloured brass, or Dutch leaf,

reduced to a very fine powder. Yellow or

gold coloured.

Ohs. Before application these powders are

mixed up with pale varnish, no more being

worked up at once than is wanted for imme-
diate use. They are also applied by dusting

them over any surface previously covered with
varnish to make them adhere.

BRASS-PASTE. Prep. 1. Soft soap, 2 oz.

;

rotten-stone, 4 oz. ; beaten to a paste.

2. Rotten-stone made into a paste with
sweet oil.

3. Rotten-stone, 4 oz. ; oxalic acid (in fine

powder), 1 oz.; sweet oil, 1^ oz. ; turpentine,

q. s. to make a paste.

Ohs. The above are used to clean brass-

work, when neither varnished nor lacquered.

The first and last are best applied with a little

water ; the second with a little spirit of tur-

pentine or sweet oil. Both require friction

with soft leather. See Brass-work, Pastes,
&c.

BRASS PLATING. By simple clipping.

A colour resembling brass is given to small

rticles of iron or steel by a long stirring in a

uspended tub containing the following solu-

^tion:—Water, 1 quart; sulphate of copper,

and protochloride of tin crystallised, about
l-5th of an oz. each. The shades are modified

by varying the proportions of the two salts.

BRASS-STAIN. Prep. 1. Sheet-brass (cut

into small pieces) is exposed to a strong heat
for 2 or 3 days, then powdered, and again
further exposed in a like manner for several

days ; the whole is then reduced to fine pow-
der, and exposed, a third time, to heat, testing

it occasionally, to see if it be sufiiciently burnt.

When a little of it, fused with glass, makes the

latter swell and froth up, the process is com-
plete. It imparts to glass a green tint, passing
into turquoise.

2. Equal parts of plate-brass and sulphur are

stratified together in a crucible, and calcined,

until they become friable ; the whole is then
reduced to powder, and exposed to heat as

before. This imparts a calcedony red or yellow
tinge to glass by fusion ; the precise shade of
colour being modified by the mode of using it.

Ohs. The common practice in the glass-

houses is to conduct the calcination by exposing
the metal, placed on tiles, in the leer or anneal-

ing arch of the furnace ; a plan both convenient
and economical.

BRASS'-WORK. Articles of brass and copper,
when not varnished or lacquered, may be
cleaned and polished with sweet oil and
tripoli, rotten-stone, or powdered bath-brick,

applied with friction on flannel, and ' finished

ofi"' with leather; due care being taken to

ensure the absence of anything gritty, which
would scratch and disfigure the surface of the

metal. A strong solution of oxalic acid in

water gives brass a fine colour. Vitriol and
spirits of salts make brass and copper very
bright, but the polish thus obtained soon tar-

nishes, and the articles consequently require

more frequent cleaning. A strong lye of roche

alum and water also improves the appearance
of brass. In all cases where acids or saline

matter has been used, the metal should be
at once well rinsed in clean water, and then
wiped dry, and finally dry polished with soft

leather.

Brass inlaid-work may be cleaned with

tripoli and linseed oil, applied by a rubber of

felt or leather ; the whole being afterwards

thoroughly rubbed off, and then finished

with clean soft leather. The ornaments of a

French clock, and similar articles, are said to

be best cleaned with bread-crumb, carefully

rubbed, so as not to injure the wood-work. Or-
molu CANDLESTICKS, LAMPS, aud BRANCHES,
may be cleaned with soap and water. Lac-
quered and aiLDED ARTICLES are spoiled by
frequent rubbing, and by acids and alkaline

leys.

1. A fine colour may be given to BRASS orna-
ments, when not gilt or lacquered, with a

little sal-ammoniac, in fine powder, moistened
with soft watei'. The articles must be after-

wards rubbed dry with bran and whiting.

Aiaother plan is to wash the brass-work with

a strong lye of roche alum (1 oz. to water 1

pint), and after rinsing it in clean water and
drying it, to finish it off with fine tripoli.

These processes give to brass the brilliancy of

gold. See Brass-paste.
2. A gold varnish for giving a beautiful

gilding to brass and bronze objects is prepared

from 16 grams of shellac, 4 grams of dragon's

blood, 1 gram of turmeric-root, and 332
grams of rectifiedspirit of wine. The varnish

is thinly stroked over the surface with a

sponge, the metal being warmed over a small

coal fire.

The surface at first appears dull, but soon

after it appears as if most beautifully gilded.

The ready-prepared spirituous varnish must
be preserved in well-stoppered vessels.

—

Ding-
ler's Journal.

BRASS'ING. Syn. Brass-coating. I.

Copper-plates and copper-rods may be covered

with a superficial coating of brass by simply

exposing them, in a heated state, to the fumes
given off by melted zinc at a high temperature.
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The coated plates and rods are rolled into

thin sheets or drawn into wire. Tlio sjjurious

gold wire of Lyons is said to be made in tliis

way
2. Vessels of copper may be coated with

brass, internally, by filling- tliem with water

strongly soured with hydrochloric acid, adding
some amalgam of zine and cream of tartar,

and then boiling the whole for a short time.

This plan may be usefully applied in certain

cases to copper boilers in laboi'atories, and to

other purposes.

3. By the electrotype (wliich see).

BRAUNETINCTUR—QUINSY OK BKOWN
TINCTURE (Netsch, Rauschau), an embroca-
tion (or the larynx, is a mixture of 3 parts oil

of cloves and 1 part creosote. (Hager.) Ac-
cording to Leimbach 1 part creosote with 3

parts of a spirituous tincture of cochineal

perfumed with oil of cloves.

BRAWN. A boar or its flesh. When young,

the horny parts feel moderately tender. If

the rind is hard, it is old. (Mrs Rundell.)

Also in cookery, the flesh of the boai", or of

swine, collared so as to squeeze out as much of

the fat as possible, boiled, and pickled.

Brawn, Mock. Prep. (Mrs Rundell.) Take
the head and bully-piece of a young porker,

well saltpetred ; split the head and boil it

;

take out the bones and cut it to pieces; then
take 4 ox-feet, boiled tender, and cut them in

thin pieces ; lay them in the belly-piece with
the head cut small; roll it up tight with
sheet tin, and boil it 4 or 5 hours. When it

comes out set it up on one end, put a trencher

on it (within the tin), press it down with a

heavy weight, and let it stand all night. The
next morning take it out of the tin and bind
it with a fillet, put it in cold sal t-aud-water,

and it will be fit for use ; it will keep a long
time, if fresh salt-and-water are put into it

about once every four days.

BRAXY. Inflammation of the bowels in

sheep, chiefly afli'ecting young sheep. It is

most frequent during winter, and occurs in

exposed wet localities. The symptoms are

restlessness, thirst, tenderness along the spine
or belly, and constipation.

Treatment. Bleed early, and give 3 oz.

castor oil ; 8 grains of calomel ; ^ oz. of

laudanum ; 3 oz. treacle ; beat up with two
eggs, and mixed with about 6 oz. of warm
ivater ; let this be repeated iu half, doses every
six hours.

This should be combined with clysters and
hot fomentations to the belly. If, after two
days, no benefit should be derived, give thrice

daily, 5 grains of calomel, 20 grains of carbo-
nate of ammonia, and \^ dram of laudauum,
in gruel. The animal should be removed to a

shed or sheltered place.

BRAZIL NUTS. The particular tree yield-

ing these nuts (the Bartholetia excelsd) is a
native of Brazil, whence the nuts are exported
to the yearly annual amount of about 60,000
bushels.

When the kernels of the nuts are sub-

mitted to pressure they yield an oil in great

repute for domestic purposes and for export,

each pound of the nuts yielding nine ounces
of the oil, valued at two shillings the pound.

According to Martins, this oil consists of 74
per cent, of eldein, and 26 per cent, of stearin.

The finely laminated inner bark of the

trunks is also a valuable article of commerce,
especially adapted for the caulking of ships

and barges, and is worth about eighteen

shillings the cwt.

The following analysis by Corenwinder gives

the composition of the kernels taken from the

nuts when in a fresh condition :

Water 8'00

Oil 65-60

Niti'ogenous matters . . 15*31

Non-nitrogenous organic matters 7'39

Phosphoric acid 1'35 "I

Lime, potash, silica, &c. 2'35 J

3-70

100-00

BRAZIL'-WOOD. (-zele'-). Syn. BeazilJ;
Lig'num brazilien'se, L. ; Bois de Bresil,

Fi-. A dye-stuff furnished by several species

of trees of the genus ccesalpin'ia, i\nd much
used in dyeing various shades of red. The
usual practice is to boil it for some hours in

hard spring-water, and to keep the resulting

decoction ibr some time, or until it undergoes

a species of fermentation ; as it is thus found
to yield more permanent and beautiful colours

than when employed fresh. The following

are examples of its application :

—

a. For Cotton :

—

1. The goods are first boiled in a bath of

sumach, next worked through a weak mordant
of solution of tin, and then run through the

Brazil bath lukewarm. This gives a bright

red.

2. The goods are alumed, rinsed, next mor*
diinted with solution of tin, rinsed again, and

then turned through the Brazil dye bath.

This gives a rose colour.

b. For Linen :—This, for the most part, is

similar to that adopted for cotton.

c. For Silk : — The goods, after being

alumed in the same way as wool, but at a

lower temperature, are rinsed, and passed

through the Brazil-wood bath lukewarm.

d. For Wool :—The goods are first steeped

or boiled in a weak mordant of alum and

tartar, for 1 hour, and then allowed to lie in

the cold liquor for 2 or 3 days, with frequent

moving about ; they are lastly boiled in the

Brazil-wood bath for about i an hour.

Ob.f. The shades of colour given with

Br.azil-wood may be modified by varying the

strength of the bath, the mordant, &c. The
addition of a little alum turns it on the pur-

ple. A little alkali added to the bath, or

passing the goods, after being dyed, through

water holding a little alkali in solution, pro-

duces what is called false crimson. A deep
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crimson is obtained by adding a little logwood
to the Brazil-wood bath. 1 lb. of Brazil-

wood, I oz. of alum, and 2 oz. of tartar, are

sufficient to dye from 20 to 28 lbs of cotton,

according to the depth of shade required. See

Dyeing, Red Dyes, &c,

BRAZI'LIN. Syn. Beeze"line, Sapan'ine.

The colouring matter of Brazil-wood. It forms
small orange-coloured needles, soluble in both

water and alcohol. Alkalies turn it violet

;

acids, yellow. Bolly has shown it to be iden-

tical with the colouring matter of Sapan-

wood.

BE.A"ZING. The operation of uniting pieces

of copper, brass, iron, &c., by means of hard
solder,

Proc. The edges, after being filed or scraped

quite clean, are covered with a mixture of

hard solder and powdered borax, made into a

paste with water. The whole is then al-

lowed to dry, and is afterwards exposed,

in a clear fire, to a heat sufficient to melt
the solder. See AuToaENOUS, SoI/DERing,
Solders, &c.

BREAD (bred). Syn. Pa'nis, L.; Pain,
Pr. ; Brod, Ger. ; Brood, Dut. ; Br6d, Dan.,

Swed. : Breod, Sax. Loaves or cakes made
from ground corn, and constituting the staple

article of food of all civilised nations.

This important article of food is made of the

flour of diff'erent cereal grains, but only those

that contain gluten admit of conversion into

light or spongy bread. In this respect wheat-
flour is superior to all others. When this

flour is made into a paste or dough with
water, and the dough, previous to baking, is

left for sometime in a moderately warm place,

a state of fermentation comes on, owing to the

sugar of the flour gradually undergoing the

process of conversion into alcohol, in every
respect similar to that which takes place

during the fermentation of wine and beer. In

this process a large quantity of carbonic acid

gas is liberated, and the toughness of the
dough preventing its escape, the whole mass
becomes puffed up and spongy, and a light

porous paste is formed, the porosity of which
is still further increased by the heat of the

oven. The natural process of fermenting the
dough just described is, however, tedious and
uncertain, whilst the dough has a tendency to

run into the acetous fermentation, and to

acquire a sour and disagreeable taste, by which
it is rendered less nutritious and less easy of

digestion. This has led to the use of a fer-

ment which produces a similar condition more
speedily, and with greater certainty. Leaven
or dough was originally enij)loyed for this

purpose, and the bread so made was hence
called leavened bread. At the present time
barm or yeast is almost universally used for

this purpose. All that is essential to make a
loaf of bread is to add a proper quantity of

yeast to the dough, and to allow it to remain
for a short time in a warm place, and as soon

as it rises or becomes spongy, to subject it to
the process of baking.

In preparing his dough, the modern baker
takes a part of the water needed for the batch,
and having rendered it tepid or lukewarm (80°

to 90° Pahr.) by the addition of boiling water,
dissolves his salt in it, and adds the yeast,

together with a portion of the flour. With
tiiese he forms a thin dough, which he sets

aside in a moderately warm place provided for

the purpose, and technically called the ' knead-
ing trough,' ' prover,' or 'tryer,' where it soon
begins to ferment and swell up. This process
is called ' setting the sponge ;' and according
to the proportion the water in it bears to the
whole quantity that is to be used, it receives

the name of ' whole,' 'half,' or ' quarter sponge.'

Here the sponge heaves and swells, and ulti-

mately the surface bursts and subsides, and if

not checked swells again and again in a similar

manner and would continue to do so until

the whole of the ' saccharine matter ' was
destroyed, and the dough had become sour.

The baker is careful, however, to stop it before
it has communicated a sourness to the mass.
After the first, or, at the furthest, after the
second or third ' dropping of the sponge,' he
adds the remaining quantity of flour, water,
and salt, necessary to form the ' batch,' and
then kneads the whole until it becomes suffi-

ciently tough and elastic to bear the pressure
of the hand without adhering to it. The
' dough ' is now left to itself for a few hours,

during which the fermentation still goes on.

The inflated mass is then again kneaded, cut
into pieces, weighed, and shaped into loaves.

In an hour or two these unbaked loaves swell

up to nearly double their former size, and are

then placed in the oven and baked. During
this operation they continue for a time to in-

crease in size, in consequence of the dilation

of the pent-up gas by the heat. At length the
fermentation is checked, and the dough be-

comes too solid to admit of further altera-

tion.

Such are the principles and practice of the
art of baking. The operations are precisely

the same on both the small and the large

scale, and therefore need not be separately

described.

The kneading of the dough by hand is not
only a very laborious process, but it is unhealthy
and additionally objectionable on account of

its being uncleanly. Added to this, the uniform
quality of the dough is not to be depended
upon. Although it is impossible to perform
by machinery any labour which absolutely

requires the touch of the human hand, bread-
kneading machines have been introduced
wherever the making of only one and the

same kind of bread is required. Amongst the
numerous kinds of machines devised for bread-

making, is Clayton's. {See cut.)

The constituents of the dough are placed

in the cylinder. A, mounted in tlie framework,
b b, and provided with hollow axles, c and d.
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turuiug iu tlieu- bearings at e. The interior

of the cylinder is fitted with the f'ramewoi'k,/,
which may he made to revolve by the aid of
the axles, ^ and h. The two halves of this

framework are connected together by the

(liaj^DUid knives i, i, which, when the machinery

revolves, work up the dough; the troughor
outer cylinder revolves in the opposite direction

to the revolution of the framework. The
crank, o, is connected with the axle of the

trough or outer cylinder, the crank, p, with

that of the inner framework; as the two

cranks are turned in opposite directions, tliey

impart opposite movements to trough and

framework. The revolving of the machinery

may be performed by one man by the aid of

one crank, since the axle, h, of the crank, o,

which is fitted to the inner frame by means of

the hollow axle-tree, and revolves along with

it, carries a conically shaped vvrheel, m, fitted to

the wheel k, which, being connected with I,

causes the trough also to revolve ; when there-

fore the wheel in turns towards the right, the

wheel t will revolve towards the left. Another
kneading machine is that of Mr Stevens. It

is employed at the Holborn Union, where more
than 5000 Ihs. of bread are made every week
by one man and two boys.

Adult. The adulteration of both flour and
bread is carried to a fearful extent, more espe-

cially in London. The baker's flour is very

often made of the worst kinds of damaged
foreign wheat ; and other cereal grains, and
particularly beans, are mixed with them in

grinding them into flour. In this capital no
fewer than six distinct kinds of wheaten flour

are brought into the market— fine flour,

seconds, middlings, fine middlings, coarse mid-

dlings, and twenty-penny flour.

Among the principal substances which have
been proved to have been used to adulterate

wheat-flour and bread are the following

**Alum.
*Ammonia (Sesqui-

carbonate).

**Beans.
*Bone dust.

*Chalk.

Clay.

Copper (Sulphate).

Lime (Sulphate

from the soda

water makers).

*Magnesia (Carbon-
ate).

*Plaster of Paris.

*Potash (Carbonate

and bicarbon-

ate).

**Potatoes.

**Ilice.

**Soda (Carbonate
and sesquicarbon-

ate).

*Starch (Potato).

**Water (in excess).

Zinc (Sulphate).

Of these substances, those marked thus (*)
are very frequently used; and those marked
thus (**) almost universally so.

In the absence of chemical analysis the
unalumed loaf may be roughly distinguished
from the alumed one by the following charac-
teristics : it is neither so white, so bulky, nor
so symmetrical ; it bites shorter, and it is free
from the sour taste which accompanies the
]n-esence of alum. Again, unalumed bread a
day or two old will be found to crumble with
great readiness; alumed bread, however old,

crumbles, on the contrary, with difficulty.

According to Mr Accum, the smallest quan-
tity of alum that can be employed with effect

to produce white, light, and porous bread,
from the inferior kinds of flour commonly
used by the bakers, is from 3 to 4 oz. to
a sack of flour weighing 280 lbs. But Dr P.
Markham states that the ordinary bread of
the London baker is made of one sack or 5
bushels of flour; 8 oz. of alum; 4 lbs. of salt;

t gall, of yeast; and about 3 galls, of water.
Our own analyses, extending to many hundred
samples of London bread, as well as those
of other chemists, show that even this large
quantity of alum is often very much exceeded
by the bakers.

Alkaline substances, as the carbonates of

ammonia, soda, and potash, are often employed
to realise the important consideration of pro-

ducing light and porous bread from spoiled,

or, as it is technically called, sour flour. The
first salt becomes temporarily converted into a
gaseous state during the operation of baking,
causing the dough to swell up in minute bub-
bles, which thus render it light and porous;
the salt itself being at the same time, for the
most part, volatilised. Alum is added, not
only with a like intention, but also to enable
the dough to carry more water. Thei-e are
several instances of convictions on record of
millers and bakers having used gypsum, chalk,
and pipeclay in the manufacture of their

goods. A gentleman lately writing from the
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North of England says that he found in one

sample of flour which he recently examined

upwards of 16^ of gypsum; and in another,

12^ of the same earth.

A few yeai's since it was discovered that

some of the bakers in France and Belgium
added blue vitriol to their dough to make it

take more water, in the same way as the

English baker uses alum. 1 oz. of this sul-

phate was dissolved in a quart of water, and
a wineglassful of this solution added to the

water necessary to make about 50 4-lb. loaves.

This enormous crime was soon detected, and
deservedly caused the ruin of its heartless

perpetrators.

Exam. The following are the metliods

employed for the discovery of the principal

sophisticants of bread, and as the chief of

these, and the one most difficult of identifica-

tion is alum, we have given prominence to the

processes now generally adopted for the

detection of this article :

—

1. Alum :

—

a. (Robine and Parisot.) About

i lb. of the suspected bread (somewhat stale or

dry) is reduced to crumbs, macerated for 2 or 3

hours in cold water, and then squeezed through
a clean piece of white linen. The liquid is

next evaporated to dryness at a steam-heat,

the residuum rcdissolved in a little hot water,

and the solution filtered. Liquor of ammonia
or a solution of sal-ammoniac, and a solution

ofchloride of barium added tothe filtered liquid,

give a white precipitate when alum is present.

When nearly the whole of the alum has

suffered decomposition in the loaf, as is fre-

quently the case, the following process is re-

quired:

—

5. (M. Kuhlman.) 4 or 5 oz. of bread are

reduced to ash, which is powdered and treated

with nitric acid, the mixture evaporated to

dryness, and about 1 oz. of hot water added.

A little caustic potassa is added to the last

solution (unfiltered), the whole boiled a few
minutes, and passed through a filter. The
filtrate is next tested with a solution of sal-

ammoniac, and the whole again boiled for 2 or

3 minutes. If a precipitate forms it is alu-

mina ; every 50 gr. of which are equivalent to

332 gr. of crystallised alum.

c. The suspected sample is wetted with a

weak solution of logwood, or, preferably, of

cochineal. Pure bread is only slightly stained

by this solution ; bread containing alum strikes

a lavender, lilac, or purple colour, according

to the quantity of the adulterant present. If

it acquires a pearl-grey or bluish tint, some
alkali (potash, soda, or ammonia) is present.

d. (J. A. Wanklyn.) 100 grams of bread

are incinerated in a platinum dish, capa-

ble of holding the whole quantity at once.

The incineration is managed at a compara-
tively low temperature, and takes some four

or five hours ; the platinum dish being heated
by means of a large Bunsen burner, abun-
dantly supplied with air. It is well to con-

tinue the ignition until the bread-aeh ia nearly

completely burnt, and it is advisable to weigh
the dish containing the ash. The weight of the

ash should not sensibly exceed 2 grams. The
ash having been obtained is then moistened with

3 c. c. of pure strong hydrochloric acid, and then
some 20 to 30 c. c. of distilled water is added,

and the whole is boiled, filtered, and the pre-

cipitate washed several times with boiling

water. In this manner a precipitate consist-

ing of a silica, together with some unburnt
carbon, is left on the filter, whilst the filtrate

contains the phosphates. The precipitate,

which, after being burnt, consists of silica, is

weighed. The filtrate is mixed with 5 c. c.

of ammonia (sp. gr. OSSO), whereby it is

rendered powerfully alkaline and opaque, owing
to the precipitation of the phosphates. It is

finally mixed gradually with some 20 c. c. of

strong acetic acid, and as the acid is being

poured in, it is to be observed that the liquid

is alkaline and opaque, until some 5 c. c. of the

acid have been added ; that when about

10 c. c. have been added the liquid is acid

and much clearer, and that at least 10 c. c.

of strong acetic acid are added after the es-

tablishment of a distinctly acid reaction. The
liquid is then boiled and filtered, and the pre-

cipitates, consisting of phosphates of alumina

and iron, well-washed with boiling water, ig-

nited and weighed. The last step is the deter-

minatiou of the iron in the weighed precipitate,

and this is accomplished either by reduction

and titration with standard solution of per-

manganate in the well known manner, or else

by a colour process, viz., by trituration with

feri-ocyanide of potassium. Having ascer-

tained the amount of iron in the precipitate of

mixed phosphates, it is only necessary to cal-

culate it into phosphate of iron, and to sub-

tract the weight of phosphate of iron from the

total weight of the mixed phosphates, and the

dift'erence is the phosphate of alum yielded by
100 grams of the bread. The following results

have been obtained by applying the above-

described process to samples of bread presumed
to be free from alum :

—

From 100 grams of Bread.

Bread-ash.

Grams.

A . 1-408 .

B . 1-378 .

C . 1-730 .

D . 1-620 .

E
(1) F . 1-383 .

(2) F . 1-324 .

The precipitate insoluble in acetic acid con-

tained in every instance a large proportion of

iron, but in some cases at least did not wholly

consist of phosphate of iron. Ou deducting

the quantity of phosphate of iron from the

total phosphates insoluble in acetic acid, there

remains a residue of some five or six milli-

grams. It would therefore appear that un.

Precipitate

Silica. insoluble in

acetic acid.

Grams. Grams.

. 0-010

. 0-006

0018 .'
. 0010

0-032 . . 0-014

. 0-012

0-030 . . 0-012

0-025 . . 0014
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alumed bread is liable to contain a minute
trace of alumina, wliich, expressed as plios-

pliate of alumina (AloO^l'Dj), equals live or

six niilligranis per lOU grains of bread, or

0"U05 per cent. If the aluui corresponding to

this phosphate be calculated, it will be seen

that 100 grams of unalumed bread may appear

to contain 0022 grams of alum; or expressed
on the 4-lb loaf, there may appear to be 6 grama
of alum in it. This agrees very fairly with
Dv Dui)re's observation.

e. (J. 0. Thresh.) The author states that tliis

process requires only a few hours, and quotes
exjjeriuieuts, showing the accuracy of the

results :

—

Take 1250 gr. of bread (from middle of

loaf) or flour, and char thoroughly in a plati-

niun dish or on foil over a gas lamp. Powder
l-lie char and mix it with sufficient pure strong
liydrochloric acid to make a thin cream. Boil

gently for a few minutes, then add 100 c. c. of

water, and continue the ebullition a few mi-
nutes longer. Dilute to 150 c. c, stir well,

and filter off 120 e. c, which vfill contain the
iiluuiina from 1000 gr. of the bread or flour.

fo this filtrate add a slight excess of solu-

Liou of ammonia, boil for a few seconds. Then
let the precipitate subside, and decant the
supernatant fluid. Add boiling water to the

tiedimeut, and again set aside to settle, and
decant the clear fluid. Pass the fluids through
a small filter to collect any particles of the

precipitate which may have been suspended
therein, and throw the filtrate away. Now
add to the partially washed precipitate about
a gram of pure caustic potash (or soda), warm,
and pass the solution through the same filter

employed for the previously decanted fluids.

Wash the filter with hot water, to which a
little KHO may be added, and proceed to pre-

cipitate the alumina in the filtrate by adding
a few drops of dilute phosphoric acid and ex-

cess of pure acetic acid. Heat the solution

and precipitate to the boiling point, and then
wash the latter by decantation and filtration.

Finally dry, ignite, and weigh. The weight
of the resulting AI2PO4 in grams, multiplied

by 400, will give the amounts of ammonia
alnm in grains present in one pound of the
bread or flour.

/. (Mr Crookes.) The bread of which at

least 500 grains should be taken is first to be
incinerated on a platinum or porcelain dish,

until all volatile organic matter has been ex-

pelled, and a black carbonaceous ash remains.
The temperature must not be raised much be-

yond the point necessary to efi'ect this. Pow-
der the coal thus obtained and add about
thirty drops of oil of vitriol, and heat until

vapours begin to rise ; when sufiiciently cool,

add water, and boil for ten minutes. Filter

and evaporate the filtrate until the fumes of
sulphuric acid begin to be evolved, when 10
gr. of metallic tin and an excess of nitric acid
must be added, together with water, drop by
drop, until action between the acid and metal

commences. When all the tin is oxidised, add
water, and filter. Evajiorate the filtrate until

fumes of sul|)huri(; aeiil are again visible,

when more water must be addc;d, and the
liquid again filtered if necessary. To the
clear solution now add tartaric acid, then am-
monia in excess, and sulphide of ammonium.
Evaporate the liquid containing the precipitate

suspended to it, in a dish, until all the smell
of sulphide of ammonium has disappeared
Filtei-, evaporate to dryness, and ignite to get
i-id of the organic matter. Powder the black
ash, boil it in moderately strong hydrochloric
acid, filter, add a crystal of chlorate of potash,

and boil for a minute. Now add chloride of
ammonium and ammonia, and boil for five

minutes. If at the end of that time any pre-

cipitate is observed, it will be alumina. From
the filtered solution, if oxalate of ammonia be
added, the lime will be precipitated; and if

to the filtrate from this, ammonia and phos-

phate of soda be added, the magnesia will

come down.
Dv Dupre is of opinion that no baker

should be fined in whose bread the amount of

alumina found corresponds with less than 10
grains of potash alum in the 2-lb loaf, unless

there is direct evidence of adulteration by
alum independent of the result of analysis.

Mr Crookes says, "By treatment with a trace

of alum, flour with a doubtful soundness is

endowed with soundness. For this purpose a
proportion of alum is required which does
not exceed 20 grains to a 4-lb. loaf.

2. Copper :

—

a. Moisten the suspected
bread with a few drops of a solution of ferro-

cyanide of potassium. It will assume a pink-

ish-brown colour if copper be present.

b. A little of the bread may be steeped in

hot water, or, better still, in water soured with
a little nitric acid, and the clear liquor squeezed

or poured off, and tested with ferrocyanide of

potassium, as before.

3. Magnesia:—Bread adulterated with
magnesia, on digestion in hot water acidulated

with sulphuric acid, furnishes a liquid which
gives a white precipitate when tested with a

solution of either carbonate of potassa or of

carbonate of soda, especially on boiling.

4. SoDA; Potassa :—Hot water after di-

gestion on the ashes or charcoal turns turmeric

paper brown. The liquid may be evaporated

to dryness, redissolved in distilled water,

slightly acidulated with hydrochloric acid, and
tested with bichloride of platinum. . If a

yellow crystalline precipitate forms, either at

once or after some hours, it is potash ; other-

wise the alkali present is soda.

5. Chalk, whiting, buent bones, plaster
OE Paris, and similar substances are easily

detected by calcining a little of the flour or

bread in a clean open vessel, when the amount
of ash left will indicate the quantity of adul-

teration. The quantity of the ash left by
genuine bread or flour is very trifling indeed,

about 2^.
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Microscopic Characters of Bread. When
bread is placed utder the microscope, starch

cells, broken up into angular masses, or greatly

enlarged, and stringy masses of gluten are

usually visible; besides these, when a micro-

scope of high power is employed, bacteria of

the rod-shaped variety may frequently be

detected, the source of these being, probably,

the yeast. Great caution and diligent observa-

tion are necessary to guard against the falling

into the serious error of mistaking the

many curious forms the brokeu-up wheat
starch presents for adulterants. By practice

and the constant examination of the characters

of unadulterated bread, combined with a

practical knowledge of the appearance dif-

ferent starch grains present, after being more
or less changed in shape by cooking, the micro-

scopist may identify rice-flour, bean-flour, and
Indian millet. Barley flour and potatoes,

however, are very difficult of detection. There
is very little difference in the shape of the

barley-starch granule and that of the wheat,

and in the process of bread-making the potato

granules are so changed as to confuse all their

distinctive characters. Bone-dust and a few
other mineral adulterations maybe detected by
the microscope.

Concluding RemarJcs. A number of pro-

cesses are used by cooks and confectioners to

make the different varieties of fancy bread,

cakes, puddings, &c., which vary according to

the peculiar characteristic it is desired to com-
municate to them : but none of these articles

properly belong to the trade of the common
baker. Thus, some kinds of cakes and pastes

are made to eat ' short,' as it is called, or are

rendered less tenacious, and a species of brit-

tleness imparted to them by the addition of

starch, rice-flour, or sugar. In pastry a similar

effect and peculiar lightness is produced by
butter or lard, whilst in some articles white
of egg, gum water, isinglass, and other adhe-
sive substances, are added to produce an exceed-
ingly light and porous mass.
The chief varieties of bread at present in

use in this country are known according to

their shapes, as

—

Beicks, Cobtjeg, Cottage,
Batch, Feench eolls, and Rxe beead.
These vary in their quality, chiefly according
to the flour of which they are formed, and
their various flavours depend upon the heat of

the oven in baking. The best white beead
is made from the purest wheat-flour ; ordinary

WHEATEN beead, of flour containing a little of

the finest bran; seconds, from flour con-

taining a still larger proportion of bran; and
common household beead, from flour pro-

duced by grinding the whole substance of the

grain, without any separation of the bran.

The last variety is undoubtedly the most
wholesome and nutritious, although that least

frequently used. Stmnel-beead, manchet
or EOLL-BEEAD, and Feench beead are

varieties made of the purest flour, from the
finest wheat, a little milk being usually added

for rolls, and butter and eggs for choicer

purposes. Several other minor kinds of bread
are also made, varied by the addition of

sundry trifles, as sugar, currants, and other
palatable ingredients. The Scotch shoet-
beead is made from a very thick dough, to

which butter, sugar, orange-peel, and spices

are added, according to the taste of the
maker.

In the manufacture of white bread from
damaged or inferior flour a large quantity of
alum is employed by the fraudulent baker, as

alreidy noticed; but with the 'best flour' no
alum is required. The utmost be.auty, spongi-

ness, and sweetness may be given to bread
without the addition of one particle of alum,
provided the best materials alone enter into its

composition. As such materials are seldom
employed by the bakers, the usual practice is

to introduce 4 or 5 oz. of alum to every sack
of flour, or about 1 oz. to each bushel; and
very frequently fully double this quantity of

alum is employed. But even this enormous
quantity is often not the whole of the alum
present in common bread; for the miller, in

order to cheat the baker, puts in the ' doctor,'

in the shape of 4 to 6 oz. of alum to the sack,

whilst the baker, unconscious of this victimi-

sation, subsequently uses a double dose of alum
in order to cheat his customers.^ The method
of detectiug this pernicious adulteration has
been already explained. The proper quantity

of salt is 4 lbs., and never more than 5 lbs., to

the sack, or 1 lb. per bushel. One sack of the
best floui', with 4 or 5 lbs. of salt, yields about
360 lbs. of good bread ; and a sack of seconds,

345 to 350 lbs. of bread; each being moderately
baked. If the loaves are well-baked or over-

baked, the product will be from 345 to 350 lbs.

only; but if they are slack-baked or under-
baked, from 370 lbs. to 385 lbs. of crumbling
bread may be obtained from 1 sack of good
white flour.

The attention of chemists has, at various

times, been directed in search of some method
to rectify or lessen the effects of bad harvest-

ing and improper storage on grain, so that a

damaged or inferior article might be rendered
serviceable, and available for human food.

Prof. E. Davy recommends the addition of ^ oz.

of carbonate of magnesia to about every 3 lbs.

of sour, melted, heated, and similarly damaged
flour. This substance materially improves the

quality of the bread, " even when made from
the worst new seconds flour;" whilst it is said

to be perfectly harmless; and the bread so

prepared, for temporary use, is certainly unob-
jectionable. What effects would arise from
the daily consumption of such bread for seve-

ral months has not been determined ; but it is

' The common excuse of the bakers for using alum is,

tliat without it the bread is not suHicicntly wliite to

please their customers, anil tliat the batclies are not
easily jiarteil into loaves after baking; but Liebig lias

shown that clear lime-water, which is perfectly harmless,

will eft'cct the same object if substituted for the simple

water used lo make tlie dou'rh.
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doubtful wlicthor it would prove salntnry.

Indeed there are sufficient reasons for con-

demning the adoption of such bread in the

general diet of a peo])lo for any very length-

ened period.' Our own experiments in bread-

making, extending over a long period of years,

lead us to prefer carbonate or bicarbonate of

soda for the purpose. Theoretically, the cor-

responding salts of potassa would be prefer-

able. A mixture of equal parts of the bicar-

bonates of potassa and of soda will, perhaps,

ultimately be found to be more usei'ul than
either substance used separately.

In times of scarcity and famine various

substances, besides the flour of the cereals,

have been made into bread, or have been
mixed with it, in order to lessen the quantity

of the former requii'ed by the people. For
this purpose, almost every amylaceous vege-

table at once plentiful and cheap has, in its

turn, been eagerly appropriated. Acorns,

beech-mast, the leguminous seeds, numerous
starchy bulbous roots, and similar substances,

have been employed, either in the form of

meal, or made into an emulsion or jelly, which
has been used instead of water to form the

flour of bread-corn into a dough. At such

times bran, the most nutritious and valuable

portion of the grain, although usually rejected

as worthless, has been retained in the flour,

and has even been added to it in excess.

Birkenmayer, a brewer of Constance, during a

period of scarcity, succeeded in manufacturing
bread from the farinaceous residue of beer

(brewer's grains). 10 lbs. of this substance,

rubbed to a paste, with -^ lb. of yeast, 5 lbs. of

ordinary meal, and a handful of salt, produces

14 lbs. of BLACK BREAD, which is said to be
" both savoury and nourishing." The nutri-

tious quality of brewer's grains is shown by
their extensive employment at the present

day as food for pigs and cattle, and particularly

for milch cows. In like manner Iceland, Car-

ragheen, and other mosses, have been made
into bread, either alone, or mixed with flour

or meal. They are used, in the first case, in

the state of meal, in the same way as flour

;

in the second case, 7 lbs. of moss are directed

to be boiled in 10 or 12 galls, of water, and
the resulting glutinous liquid or jelly to be
employed to make 70 lbs. of flour into dough,
which is then fermented and baked in the
usual way. It is said that flour thus produces
fully double its weight of good household
bread. A simpler plan is to mix 1 lb. of lichen

meal with 3 or 4 lbs. of flour; the bitterness

of the lichen having been first extracted by
soaking it in cold water. Bread so prepared
has of late been highly recommended for the
delicate and dyspeptic. The modern baker is

in the habit of mixing large quantities of

potatoes with his bread, whenever he can pur-
chase them at paying prices. Mealy potatoes

are selected, and are carefully mashed or
pulped, and the dry flour is worked into this

1 See GoiTU'RE, Magnesia, &c.

pulp or dough, which is then mixed with the

sponge in the usual manner. For inferior

bread, equal weights of potato pulp and dry
flour are often used. Bread so prcp;ired eatg

'short,' and is deficient in sponginess, and in

that fine yellowish-white tint which forms one
of the characteristics of pure wheaten bread.

More recently, rice boiled with water to a

jelly has got into very extensive use among
the bakers. A 'sponge' is made with a por-

tion of the jelly thickened with some flour,

and the whole process is conducted in the

ordinary manner, except that the fex'mentation

is generally more slowly conducted and allowed

to proceed for a longer period. Flour so

treated yields fully 50§ more bread than when
merely mixed up with yeast and water. This

constitutes the process of Messrs Morian,
Martin, and Journet, of Paris, which was
tested, a few years since, at Marylebone Work-
house. The experiment succeeded, but the

only result to the public has been, that the

common bakers have adopted the plan, and
now very generally surcharge their bread with
such an excess of water that, in many cases, it

only possesses two thirds the amount of nou-

rishment which it did before the publication

of the system just referred to. Unfortunately,

the cupidity of dishonest tradesmen appears

to be continually impelling them to avail

themselves of the exertions of philanthropists

and the discoveries of science, in order to in-

crease their profits, regardless alike of the

quality of their commodities and the health of

their customers. Bread containing an excess

of water rapidly becomes sour and mouldy,
and is apt to disorder the digestive functions

of those who eat it.

From the experiments of Dr Colquhoun,
it appears that the starch of flour is partially

converted into sugar during the process of

Fermenting and baking the dough, and thus

contributes to the sweetness of the bread. He
proposes to add to the flour, arrow-root, the

farina of potatoes, and similar amylaceous sub-

stances, made into a jelly with hot water, for

this purpose. Dr Percival has recommended
the addition of salep with the same inten-

tion. 1 oz. of salep, dissolved in 1 quart of

water ; 2 lbs. of flour ; 80 grs. of salt ; and 2

oz. of yeast, gave 3 lbs. 2 oz. of good bread.

The same weight of materials, without the

salep, gave only 2f lbs. If too much salep is

added, it gives its peculiar flavour to the bread.

In reference to the above substitutions, and
to the relative quantity of bread produced ft*om

any given weight of flour, the reader should

remember that the mere increase of the weight

or bulk of the product does not carry with it a

corresponding increase of the nutritive ele-

ments contained in the flour. These remain
the same in all cases ; and just in proportion

as the prodiict, in bread, is greater, will be the

decrease in the value of such bread as food.

So also with potatoes, rice, and other farina-

ceous and pulpy substances used as substitutes
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for wheat-flour. Their poverty in nitroge-

nous matter, or flesh-formers, is so great,

that the greatly increased quantity required

as food to support the hody, apai-t from mere
inconvenience, more than compensates for

their apparent low price. Thus, good wheaten
bread, at 2d. per lb., is more than twice as

cheap as potatoes at Id. ; for, assuming 2 lbs.

of the first as a day's food, 10 lbs. of the last

will be required for the same purpose ; and
even this large quantity will scarcely effect

the desired object. Liebig has demonstrated
that, regard being had to the nutritive power
of wheat, it is, under all ordinary circum-

stances, the cheapest article of food provided

by nature for man.
We have not entered into particulars

respecting oven management, because, on
the large scale, it is thoroughly understood

by every practical baker. For the in-

struction of the busy housewife, however,
we may state that the oven should always
be sufiiciently heated before the bread is put
into it, in order that the gas contained in the

cells of the ' sponge' may be expanded as ra-

pidly as possible by the heat, and the resulting

light mass quickly rendered sufiiciently solid

to prevent its subsequent collapse. The heat

should also be maintained at nearly the same
temperature during the whole of the time the

bread is submitted to its action. In general,

with ordinary kitchen ovens properly heated,

30 minutes' baking is sufiicient for one-pound
loaves and cakes ; and 15 minutes in addition

for every pound after the first for larger ones.

Thus, al lb. loaf requires ^ hour ; a, 2 lb. loaf

f hour ; and a 4 lb. loaf, li hour.

It is the common ambition of the English

baker to give that peculiar tint to the crust

of his bread in the process of baking which
is so highly esteemed by connoisseurs, and so

successfully produced by the Viennese and
Parisians. It has been long known at Vienna
that if the hearth of an oven be cleaned with
a moistened wisp of straw, the crust of

bread baked in it immediately afterwards
presents a beautiful yellow tint. It was
thence inferred that this peculiarity depends
on the vapour, which being condensed on the

roof of the oven, falls back on the bread. At
Paris, in order to secure with certainty so

desirable an appearance, the hearth of the

oven is generally laid so as to form an inclined

plane, with arise of about 11 inches in 3 feet

;

and the arched roof is built lower at the

end nearest the door, as compared with the

further extremity. When the oven is charged
the entrance is closed with a wet bundle of

straw. By this arrangement the steam is

driven down on the bread, and a golden-

yellow crust is given to it, as if it had been
previously covered with the yolk of an egg.

Pure wheaten bi-ead is one of the most whole-
some ai'ticles of food, and has been justly

termed the ' staff of life,' and a certain pro-
portion of it should be taken at every meal.

-ZVew a7id Stale Bread.—As has been just

stated, bread which has been kept for 24
hours after baking is more digestible, and
therefore preferable to that which has been
newly baked. This latter exhibits a well-

known elastic appearance, and possesses a
certain degree of moisture which renders its

taste more agreeable to most persons than
bread which has been kept for a day or two,

and has become firmer and drier in appear-

ance, and which is commonly termed stale. It.

is very generally supposed that this change in

properties in bread which has been kept for a
few days, is owing to the loss of water.

This, however, is not the case. The crum
of newly baked bread when cold contains about
45 per cent, of water, and that of stale bread
contains almost exactly the same proportion.

The difference in properties between the two
is due simply to difference in molecular ar-

rangement. Boussingault found that a loaf

which had been kept for six days, though it

had become very stale, had not lost more than
1 per cent, of its weight when new. The same
loaf was then placed in the oven for an hour,

and at the end of that time it had acquired

all the properties and appearance of new
bread, although during the second baking it

lost Si per cent, of water. In another experi-

ment a portion of bread was allowed to become
stale when enclosed in a tight case, to prevent

loss of water by evaporation ; it was then
heated, and was thus restored to the condition

of new bread
J these effects were produced

alternately, many times in succession, upon the

same piece of bread ; a heat of about 131° F.

was found to be sufficient to convert stale into

new bread. Every person who has seen a thick

slice of stale bread toasted may have satisfied

himself that the crum has during this opera-

tion been converted into the same condition as

that of new bread.

Fungi. When bread has been kept a few
days and has become stale, certain species of

fungi show themselves in it : these are the

penicillium glaueum, which is the green mould
of cheese ; the fermenttim cerivisice or yeast

fungus ; the oidium auriantiacum or orange-

red mould ; the puccinia graminis and others.

Excess of salt added to the bread prevents the

development of these fungi.

Diseases arising from the emfloyment of
unsound Flour and Bread.—The flour may be
crgotised or grown, and fermenting from the

presence of fungi. All the poisonous symptoms
of ergot are induced from continuously par-

taking of bread made with ergotised flour.

Dry gangrene is one of the most virulent forms

of poisoning caused by partaking of ergotised

bread. Severe intestinal derangement is an
accompaniment of the nilder forms of poison-

ing. Ergot is more frequently present in rye

flour than in wheat. Fermenting bread is a

fertile source of dyspepsia, whilst acid bread

causes diarrhoea. This latter malady is also

caused by the presence in bread of the oidium
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atirantiacum. Professors Varnell and Tnson

state that mouldj' oats, the mould being

caused by a fungus (the aspergillus), have

given rise to pai'iilytic symptoms in horses, so

that the presence of these fungi in oats used

for making bread should always be regarded

with considerable caution.

It has not been demonstrated that the

acarus so common iu flour has had any inju-

rious effect when eaten. When well fermented

and baked bread is very easy of digestion. It

should never be eaten until it has stood at

least 24 hours after being taken out of the

oven. When newer, bread is apt to disagree

with the stomach, frequently producing indi-

gestion, biliousness, diarrhoja, dyspepsia, and

other like ailments. Bread prepared from

meal containing the whole of the bran is the

most nutritious and digestible, and should

alone be given to children and growing per-

sons, and eaten by the dyspeptic and delicate.

Young infants should never be fed upon
bread. See Albueometee, Altjm, Ploue,
Wheat, &c.

Bread, Aerated. The best description of

unfermented bread is that manufactured by
the process of Dr Datjg-lish. The method of

manufacture has this advantage :—During the

whole of the operation neither the flour nor

the dough comes into contact with the flesh of

the workman. For a full description of the

method of preparing this article, see Watts'
'Die. of Chemistry.' See Beead, Uneee-
MENTED.

Bread, American. From American barreled

flour. " 14 lbs. of American flour will make
21J Ihs. of bread ; whereas the best sort of

English flour produces only 18| lbs. of bread."

(Mrs Rundell.) This arises from the superior

quality of the wheat used in its production

;

and also from its being kiln-dried before

grinding, by which much water is driven off.

Bread, Bee. The matter collected by bees

to form the bottom of the hive. It resembles

a mixture of resin and wax. Its fumes were
formerly thought to be anti-asthmatic.

Bread, Bran. 1. From the whole meal, with-

out sifting out any of the bran.

2. By adding about 3 oz. of bran to every lb.

of ordinary flour.

Bread, Cassava, is made from the root of

the manihot, by first expressing the juice,

then grinding the residue into a coarse meal,

and baking it in the form of cakes upon thin

iron plates. When steeped in oil, and
flavoured with cayenne, and slightly broiled

upon a gridiron, it is not unpalatable.

Bread, Extemporaneous. See Beead, Unfee-
MBNTED.

Bread, French. Prep.l. From fine flour, as

the best white bread. For the better kinds,

and for those intended for rolls and small fancy

bread, the sponge and dough is commonly
wetted with milk and water, and, occasionally,

a very little butter is added. " When the rolls

or small fancy loaves have Iain in a quick oven

about a quarter of an hour, turn them on the

other side for about a quarter of an hour
longer. Then take them out and chip them
with a knife, which will make them look

spongy, and of a fine yellow; whereas rasping
takes off this fine colour, and renders their look

less inviting."

2. Feench Sour-BREAD. From fine flour,

but employing fully double the usual quantity
of salt. It is baked in thin loaves, so as to be
nearly all crust, by which means it becomes
more soluble in hot soup.

Bread, Hick's Pat'ent. This is ordinary

bread baked in an oven so arranged that the

vapours arising during the process are con-

densed in a suitable receiver. The condensed
liquor is a crude, weak spirit, produced during
the fermentation of the dough, and possesses

little commercial value ; indeed, insufficient to

pay for the expenses attending its collection.

Besides which, the bread prepared under this

patent was rejected by the vulgar, who flocked

to the shops of the neighbouring bakers, who
professed to sell their bread with " the gin
in it."

Bread, Household. This name is commonly
given to bread made with flour from which
only the coarser portion of the bran has been
removed ; and to bread prepared from a

mixture of flour and potatoes. The following

are examples :

—

1. (Rev. Mr Haggett.) Remove the flake-

bran from flour, 14 lbs. ; boil the bran in

1 gall, of water until reduced to 7 pints

;

strain, cool, and knead in the flour, adding salt

and yeast as for other bread. Very whole-
some.

2. Flour, 7 lbs. ; mealy potatoes (well mash-
ed), 3 lbs. ; as before. Objectionable for the

reasons already given.

Bread, Leav'ened. (lev'-). Using leaven in-

stead of yeast, and in the same way. About
1 lb. to each bushel of flour is usually suffi-

cient. The more leaven used, the lighter the

bread made with it will be; and the fresher

and sweeter the leaven, the less sour will it

taste. Leaven, except among the Jews and
sailors, is now superseded by yeast.

Bread, London White. The common
proportions of the London bakers are—Flour,

1 sack; common salt, 4^ lbs.; alum, 5 oz.

;

yeast, 4 pints; warm water for the sponge
(about), 3 galls. The process has been already

noticed.

Bread, Paris White. The following has been
handed to us as the plan commonly adopted by
the Paris bakers for their best white bread :

—

On 80 lbs. of the dough (before the yeast was
added) from yesterday's baking, as much
lukewarm water is poured as will be required

to make 320 lbs. of flour into a rather thin

dough ; as soon as this has risen, 80 lbs. are

taken out and reserved in a warm place as

leaven for the next day's baking ; 1 lb. of dry
yeast, dissolved in warm water, is then added
to the remaining portion, and the whole lightly
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kneaded j as soon as it has sufficiently risen,

it is made into loaves, and shortly afterwards

baked ; the loaves being placed in the oven

without touching each other, so that they may
become crusty all round.

Bread, Unfermented. Syn. Extempobane-
OUS BREAD, Prep. 1. From Jones's patent

flour. Very wholesome and excellent ; indeed,

when skilfully made and baked, almost equal

to French bread.

2. From Sewell's patent flour. Slightly in-

ferior to the last.

3. To each lb. of flour add, separately, 14
dr. of bicarbonate of soda, and 1 dr. of tar-

taric acid (both perfectly dry, and in very fine

powder) j rub them well together with the

hands until thoroughly incorporated; then
form the whole into a dough with water, as

quickly as possible, and at once bake in a quick

oven. About 8 or 9 oz. of water are required

for every lb. of flour. Answers well when ex-

pertly managed.
4. Flour, 1 lb. ; bicarbonate of soda, 1 dr.

;

mix; make a dough with water, q. s., to which
1 dr. of hydrochloric acid (commercial) has

been added, and further proceed as before.

5. Whiting's Patent beead :—This closely

resembles the last. The proportions are

—

Flour, 7 lbs. ; carbonate of soda and hydro-

chloric acid, of each 1 oz. ; water, 2| pints.

This method was suggested by Dr Henry in

1797, and was patented by Dr Whiting in

1836. If the proportions be not observed, or

the mixture be not perfect, the quality of the

bread suffers. The action of the acid on the

soda forms common salt in the loaf.

6. Ammoni'acal bread :—Carbonate of

ammonia, f to 1 oz.; cold water, q. s.; dis-

solve, add of flour, 7 lbs. ; and make a dough,
which must be formed into loaves and baked
immediately, as before.— Ohs. To ensure suc-

cess the carbonate should be recent, and free

from bicarbonate, the presence of which is

known by its being white and powdery, and

of inferior pungency. If any of the last salt

be present, the bread will have a yellowish

colour, and a slightly alkaline or urinous

flavour. The process answers best for small

loaves, cakes, and fancy bread. By employing

pure carbonate of ammonia instead of the

commercial sesquicarbonate, the process suc-

ceeds admirably, and the resulting bread is

most wholesome. A late writer recommends
the use of bicarbonate of ammonia, but evi-

dently does so in ignorance, as in practice it is

inapplicable, as the author verified by nu-

merous carefully conducted experiments.

7. It has been at various times proposed to

knead the dough with water highly charged
with carbonic acid, on which Dr (Jre observes

that " the resulting broad will be somewhat
spongy." He states that he endeavoured to

make bread in this way, but never could suc-

ceed in producing a light spongy loaf. The
quantity of gas in the water is much too

trifling for the purpose, and the greater part

of it escapes in the process of making the
dough, even though all the materials be well
cooled, and the operation conducted in a cold

place. The only way of obviating the difficulty

is to conduct the kneading in a trough
under considerable atmospheric pressure, and
at a very low temperature, by means of ma-
chinery, as is done by Dr Dauglish, whose
method is now protected by letters patent.
This method is not, however, adapted either

to domestic use or the small scale.^

Obs. Unfermented bread has been strongly

recommended as being more wholesome, and
generally better adapted to bilious and dys-

peptic patients, than fermented bread. It

must, however, be confessed, that the unfer-
mented bread commonly met with has a slight
' raw-grain ' taste, which is very disagreeable
to some persons. But this taste is not neces-

sarily present, being chiefly dependent on bad
manipulation, the use of inferior flour, and in-

sufficient baking. The process of fermenta-
tion doubtless modifies the condition of the

starch and gluten of the dough, and renders
them easier of digestion. This species of

bread is sadly adulterated with a variety of

indescribable messes. See Biscuits, Bread
{ante), Flottb, Gingerbread, &c.

Bread Fruit (Artocarpus incisa, nat. order

Graminaeese). The tree yielding the bread-

fruit is a native of Central America, the

South Sea Islands, and the Islands of the

Indian Archipelago. It is principally com-
posed of starch, sugar, and water, every 100
parts containing 80 of water. The fruit is

gathered when the starch is in a mealy con-

dition ; it is then peeled, wrapped in leaves,

and baked by placing it between hot stones.

It then has the taste of sweetbread.

The natives of the countries where this

fruit is found practise a method for preserving

it, which consists in allowing the nitrogenous

parts of the fruit to putrefy in water-tight

pits. They thus obtain a mass resembling
soft cheese in consistence, and this, when
required to be eaten, is baked in the same
manner as the fresh fruit.

BREAK'FAST (brek'-). Syn. Jentaculum
L. ; Dejeuner, DCjeune, Fr. ; FRiJHSTiJCE,

Ger. The first meal of the day; or the food

served at it.

The morning meal—the ' early bit ' of the

Germans— is perhaps the most important one

of the day. According to Erasmus Wilson,

it is usually " taken at eight or nine." The
proper time for the purpose must, however,

depend upon that at which the party rises.

About an hour, to an hour and a half, after

leaving the bed, will generally be found the

most appropi'iate time for breakfast, and

appears to be the one pointed out by nature,

and the most condncive to health. By that

time the powers of the system have fully re-

covered from the inactivity of sleep, and the

1 For a full description of Dauglisli's process, see

Watts' ' Die. of Chemistry.'
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functions of the stomach and other viscera

have again come into full play. The appetite

is excited and seeks appeasing, and both

instinct and reason direct us to the social

board. If abstinence be now prolonged, the

physical and mental energies, unsupported by

the supply of food which indirectly gives

them birth, gradually lessen, and incipient ex-

haustion ensues. The fluids of the stomach

and the smaller intestines begin to act upon
the coats of those viscera instead of on the

food, and an unpleasant feeling of hunger or a

loss of appetite comes on, with all its depress-

ing consequences. When breakfast cannot be

taken within a reasonable period after rising,

the gap should be filled up by chewing a crust,

a biscuit, or the like. A raw egg or two,

sucked from the shell, or broken into a tea-

cup and drank, will be found most valuable

for this purpose. Raw milk, cheese, salted

food, and other indigestible matter, should be

particularly avoided at this early period of the

day.

The articles of food to be chosen for the

breakfast-table must depend entirely on the

state of the health, the occupations, &c., of

those assembled round it. Coffee appears to

be, by common consent, the favourite beverage.

For the delicate, the bilious, and the young,
it should neither be taken too strong, nor

very weak, and should be softened down with
milk or cream, and well sweetened with sugar.

Tea is more apt to affect the nerves and
stomach than pure unchicoried coffee. Green
tea, taken thus early in the day, often acts as

an absolute poison, though a slow one. We
have seen severe fits of vomiting and exhaus-

tion follow its use.

The solid food for breakfast should be easy

of digestion, and nutritious. Females, chil-

dren, and persons leading a sedentary life,

should confine themselves to a sufficient quan-
tity of good meal-bread with only a moderate
quantity of butter, to which an egg, or a

small rasher of mild bacon, may be advan-
tageously added. For very young children

there is no better breakfast, where it agrees

with them, than scalding-hot new-milk poured
on sliced bread, with a slice or two of bread
and butter to eat with it. Parties engaged in

active occupations may extend their exploits

somewhat farther, and add to this bill of fare

a little ham or cold meat. When an undue
time will elapse before the luncheon or dinner,

and particularly during the colder season of

the year, the broiled leg of a fowl, an under-
dressed mutton chop, or a little tender beef-

steak, will be found, by the parties last re-

ferred to, most useful; nay, in many cases,

invaluable. But excess must be particularly

avoided. The object is to take enough food

to maintain the system in full energy and
vigour, and particularly to avoid oflending

the stomach by overloading it j a misfortune

easily effected at the breakfast table. Old
comnieroial travellers—men wise in the mys-

teries of life and its enjoyments—are scrnpu-

lously careful to make a good, b\it not a
heavy breakfast, before commencing the

arduous duties of the day. See Dejeunee,
Meals, &c.

Breakfast Pow'der. Syn. Rte'-coefee,
Dillen'ius's 0., Hunt's Econom'ioai break-
fast povpdee, &c. Rye, roasted alor.g with
a little fat, after the manner of coffee. It

was once sold at 2s. Gd. the lb., and was for-

merly extensively used as a substitute for

foreign coffee, of which it is one of the cheap-

est and best. Since the reduction of duty on

coffee it has nearly fallen into disuse, unless it

be by the grocers to adulterate that article.

BREAST (Sore). See Nipples.
Breast Pang. Syn. Angina pectoris.

Symptoms.—A sudden pain occurring in the

parts covered by the breast-bone and the

throat, accompanied with a feeling of suffoca-

tion, and the apprehension of immediate
death. The pain sometimes extends down the

arms and through the back. Summon a

medical man without a moment's loss of

time. Pending his speedy arrival give a

drachm of ether with one third of a grain of

acetate of morphia. Apply hot applications

to the chest and stomach ; likewise friction to

the chest, back, and sides with spirits. If

the relief be only partial, the dose of ether

may be repeated after twenty minutes.

BREATH (Fetid). Scarcely anything is

more disagreeable or disgusting than a stink-

ing breath. Various means have been proposed
to remove this annoyance, depending princi-

pally on the administration of aromatics,

which by their odour smother it for a time;
but these require continual repetition, and are

liable to interfere with the functions of diges-

tion. The real cause of stinking breath may
generally be traced to a diseased stomach, or

to decayed teeth. When the former is the

case, mild aperients should be administered

;

and if these do not succeed, an emetic may
be given, followed by an occasional dose of

the Abernethy-medicines. When rotten teeth

are the cause, they should be thoroughly

cleansed, and then ' stopped ;
' or if this is

impracticable, they should be removed. When
this is impossible or inconvenient, the evil

may usually be lessened by keeping them
scrupulously clean. Dirty teeth also often

cause the breath to smell; and hence the use

of the tooth-brush should be a daily habit.

Occasionally rinsing out the mouth with a

little clean water to which a few drops of

solution of chloride of lime, or of chloride of

soda, has been added, is often an effective

method. Mouth-washes of Condy's fluid, and
also of carbolic acid, both very greatly diluted,

form useful reuiedies; as do also chlorate of

potash and tannic acid in the form of mouth-
washes. As a tooth-powder, fresh-burnt char-

coal, and particularly areca-nut charcoal, is

without comparison the best. Lozenges, such
as the following, have been strongly recotU"

23
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mended to sweeten and purify the breath:

—

Gum-catechu, 2 oz. ; white sugar, 5 oz.j orris

powder, 1 oz. ; neroli, 5 or 6 drops; make
them into a paste with mucilage, and divide

the mass into very small lozenges. 20 or 30
drops of oil of cloves may be substituted for

the orris and neroli, at will. One or two may
be sucked at pleasure. When the breath of a
child or infant, usually so sweet and fresh,

smells unpleasantly, it indicates stomach de-

rangement of some sort. Very frequently it

is indicative of worms. See Cachou Aeoma-
tise. Pastils, &c.

BREWING. The art of making beer.

The only ingredients allowed by law to

enter into the composition of beer are malt,

sugar, hops, or any substitute for hops, and
water, together with a little yeast.

The apparatus and utensils required under
the common system, in brewing beer, are

—

1. A copper or boiler capable of holding

fully two thirds of the quantity proposed to

be brewed ; with a gauge-stick to determine

the number of gallons of fluid at any given

depth therein; and a wooden cover to place

over it before the boiling commences, or when
not in use. A copper capable of holding not

less than 140 galls, is a convenient size for

brewing a quarter of malt, and is commonly
known as a one-quarter copper.

2. A mash-tub or mash-tun capable of con-

taining one third more than the copper.

3. One or more tuns or vessels, to ferment
the beer in.

4. Three or four shallow coolers, to reduce

the wort as rapidly as possible to a proper

temperature for fermentation.

5. One or two copper or wooden bowls, for

baling, &c.

6. A thermometer with a scale reaching from
below 32° to a few degrees above the boiling-

point of water (say to 225° or 230° Fahr.).

7. A saccharometer, for taking the density

of worts and beer.

8. A suitable number of casks (clean and
sweet), to contain the beer.

9. One or more large funnels or tunners.

10. Two or more clean pails.

11. A hand-pump of a size proportionate to

the brewing.
12. A mill, for crushing the malt. Brewers,

for sale, are restricted by law to the use of

mills with plain metal rollers.

These articles will vary in value from £10,
upwards to many hundreds, or even thousands,

according to the extent of the brewing ; but

the whole of them necessary for a private

family may be bought for less than the former
amount, as the mill, pump, &c., may then be

dispensed with, and the rest may be of the

simplest and least expensive character possible.

By proper care they will last for 30 or 40 years,

and still continue in a useful state.

Preliminary proceedings:—
The malt is chosen according to the intended

character of the brewing—pale, amber, roasted,

or any mixture of them, as the occasion may
require. It is bruised or crushed in a mill

(malt-mill) before employing it in brewing,

that it may be the more readily acted on by
the water. It should not be ground too small,

as it would then make the wort thick, and
cause it to run with difficulty from the mash-
tun. The crushed malt may advantageously

lie for a few days in a cool situation, by which
it will attract a considerable quantity of mois-

ture from the air, and be the more easily

exhausted by the water used in mashing.

Pale malt may be used coarser than amber or

brown malt. A bushel of good malt should

measure li bushel when ground ; and a quarter

should yield between 9^ and 10 bushels, the

quantity slightly varying according to the

degree of bruising it has undergone. On the

large scale, malt is ground in crushing mills

furnished with plain iron rollers ; on the small

scale, by wooden rollers or mills worked by
hand. For private brewing, the malt is gene-

rally bought ready crushed or ground, for

convenience sake.

The hops, after being taken from the
' pockets ' or ' bag,' are crumbled with the

hands ready to be thrown into the copper.

For general purposes those grown in Kent,

and of the present season, are preferred. For

the finer sorts of ale. East Kent hops are com-
monly used ; and when it is intended to keep

the liquor for a long time, those known by the

names of Country's, Alton's, or Parnham hops,

are employed.
The quantity of hops required by a given

measure of malt varies from 2 lbs. to 22 lbs.

per quarter, according to the strength or gra-

vity of the wort, the character of- the beer

intended to be brewed, and the climate which

the beer may have to sustain. Export beer re-

quires, as a rule, an exceptionally large amount
of hops to enable it to bear without injury

the heat of the country to which it is shipped.

The following are the usual proportions :

—

Table beer .

Mild ale or porter

Brown stout

Scotch ale (best)

Strong ale (ordinary)

„ (keeping)

Bitter ale .

2 lbs. 1 qr.

. 4 „ 1 „

. 5 „ 1 „

. 5 „ 1 „
. 51,, 1 „
. 8 „ 1 „

10 to 14 „ 1 „

East India ale (export) 12 „ 22 „ 1 „

When a strong, coarse hop is used, a less

quantity suffices for the same strength brewed,

but the flavour is always inferior.

The water, which should be clear, and free

from all traces of decomposing animal and

vegetable matter, must be pi-ovided in abun-

dance. Of late years hard water has been

preferred by many brewers, on the ground

that beer brewed with it is self-fining, and

hence requires no artificial clarification either

in the vat or cask.

Hard water is also much to be preferred to
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soft in brewing stock beers; since by its ren-

dering the albuminous matters contained in

the masli insoluble, it prevents the fermenta-

tion to which these would otherwise give rise,

and so assists in the preservation of the beer,

and in keeping it free from acidity.

The German brewers, however, who do not

brew beverages intended to be kept for any

time, on the contrary, employ a soft water, by
which means the albuminous substances con-

tained in the malt are rendered soluble, and
become diffused throughout the beer, and
possibly add in some measure to its nutritive

qualities. Hard waters are said to have the

property, over soft ones, of enabling the beer

to retain more saccharine matter, and hence

to improve its flavour and to give it more body.

The ales of Burton are pre-eminent for their

excellent quality and keeping properties. In
the neiglibourhood of Burton there are exten-

sive beds of new red sandstone and gypsum,
by sinking wells into which the Burton
brewers obtain the water from which they

make their beers. From the subjoined ana-

lyses of Burton well waters it will be seen

that this water is a very hard one, and con-

tains, besides other salts^ a very large quantity

of sulphate of lime.

Analysis of the water used in Messrs An-
SOPP's brewery (Dr Bottinger) :

—

Amount of ingreclienta

in the imperial

gallon, represented
in grains.

Chloride of sodium . . 10-12

Sulphate of potash . . 7'65

Sulphate of lime . . , 18-96

Sulphate of magnesia . . 9*95

Carbonate of lime . • 15-51

Cai'bonate of magnesia . 1-70

Carbonate of iron . . 0-60

Silica 0-79

65-28

Analysis of water from a well at the

brewery of Messrs Bass (Cooper) :

—

Carbonate of lime . . 9-93

Sulphate of lime . . . 54-40

Chloride of calcium . . 13-38

Sulphate of magnesia . . 0-83

78-54

The whole of the water nsed in the Burton
breweries is obtained from wells, and not

from the river Trent, as was at one time

erroneously supposed. A factitious Burton
water may, it is said, be obtained by adding
sulphate of lime and salt to any soft water, in

the proportions stated in the above analyses.

Dr C. Graham is of opinion that, although
the properties of the Burton well waters are

very greatly due to the large quantity of sul-

phate of lime contained in them, the chlorides

of sodium and calcium are also important
constitvients.

The yeast must be fresh and good ; and all

the vessels and utensils perfectly sweet and
clean. If the latter be neglected, even the

most skilful brewing will prove a failure.

Process of brewing :

—

1. Mashing :—The ground or bruised malt
placed in the mash-tun is macerated for some
time in hot water, and the infusion (toort)

drawn ofi" from a hole in the bottom, over

which a strainer or false bottom is placed, to

prevent the malt passing out along with the
liquor. During the process of mashing a pecu-

liar principle contained in the malt, called

diastase, reacts upon the starch with which it

is associated, and converts it into grape-sugar.

The more completely this conversion is effected

the richer will be the resulting wort in sugar

or "saccharine," and the stronger and more
alcoholic the beer produced by its fermenta-

tion. It is, therefore, a desideratum with the

brewer to mash at the temperature which
most fully promotes this important object.

The best temperature for this purpose ranges

between 150° and 170° Fahr. When more
than one mash is made, the first should be

something lower than the first-named tem-

perature ; the second may be from 175° to

185°; and the third as high as 200° Fahr.

If the first mashing has been rightly con-

ducted, the whole of the starch will be con-

verted into sugar, and the action of the second

and third mashings is merely to wash out any
of the remaining saccharine matter still exist-

ing in the crushed grain.

In practice, as soon as the water in the cop-

per acquires the temperature of 170°, 45 galls,

are run into the mash-tun, and 1 quarter of

crushed malt gradually added to it. The
whole is now thoroughly mixed with the mash
liquor, by means of oars, or machinery, the

agitation {mashing) being continued for 30
or 40 minutes, when 36 galls, more water from

the copper are added, and the whole again well

agitated, as before. The mash-tun is now
closely covered up, and the mash allowed to

repose for about two hours, in order that the

diastase may exert its saccharifying power

upon the unconverted starch of the malt. At
the end of this time the tap is set, and the

wort run into the * underback.' It generally

amounts to about 50 galls. The second mash
is then made with about 60 galls, of water, at

185° F., and the whole process repeated as

before. After an hour the liquor is drawn

off, and the malt drained ready for the third

mash. This time only 35 galls, of water are

added at 200° P., and the whole is seldom

allowed to stand longer than half an hour.

It is then run off, and the malt allowed to

drain as dry as possible.

In some cases the worts of the first and

second mashes only are used for strong beer

;

that of the third mashing being kept for table

beer, or as liquor to mash a fresh quantity of

malt.

Pale malt and mixtures of malt and raw

grain should be mashed for a longer time, and
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at a somewhat lower temperature than brown
or high-dried malt.

Instead of mating second and third mashes
as above described, it has long been the prac-

tice in Scotland, and is now becoming common
in England, to sprinkle the surface of the

grains in the mash-tun with water, at or about

the temperature of 180° Fahr., by means of a

simple revolving instrumenttermed a 'sparger,'

and to let the liquor drain through the goods

and run off by the tap with the last portions

of the first wort. By this means the whole
surface of the grain is continuously and regu-

larly sprinkled with hot water.

When sugar is used it may be either mixed
with the malt in the mash-tun, at the time of

mashing, or put into the underback, just be-

fore setting the taps, and the hot wort run
upon it. The proportions of malt and sugar

vary according to the quality of the latter,

but, on an average, from 170 lbs. to 200 lbs. of

good raw sugar may be taken as the equiva-

lent of a quarter of malt.

2. Boiling :—The wort is next transferred

from the underback to the copper, and heated
to the boiling-point as soon as possible, the

object of this expedition being to prevent the
formation of acid in the wort, by exposure to

the air, before undergoing the changes which
take place in the copper. As soon as the boil-

ing of the wort commences the hops are added,

and the boiling is continued for about 2 or 2^
hours. A longer boiling is highly objection-

able, owing to the extraction of a heavy, re-

sinous bitter from the hop, and the danger of

losing the volatile oil upon which the aroma
depends. For mild beers the worts are sel-

dom boiled so long; for strong keeping ales,

sometimes a little longer. The boiling is

known to be completed when the liquor
' clears,' as it is called, and albuminous flocks

sink to the bottom of the copper.

The hops, strained from each wort, are re-

turned into the copper with the following one.

The average loss by evaporation in the pro-

cess of boiling varies from ^th to y-th of the
original bulk of the wort. The gravity in-

creases at the same time in about the ratio of

5 to 4; so that if the gravity be, at first, say

32 lbs. per barrel, it will at the end of the
operation have risen to about 40 lbs.

3. Cooling :—The wort, under the common
system, is • run off ' from the copper into the
'hop-back,' through a strainer which keeps
back the hops. It is then pumped into large

square shallow vessels called ' coolers,' where it

is freely exposed to a current of air to reduce
its temperature as quickly as possible, in order
to avoid acidity or ' souring.' In 6 or 7 hours,

or sooner, the temperature should fall to about
60° Fahr. In warm weather the depth of the
liquor in the coolers should not exceed 3 or 4
inches ; and in cold weather not more than 5
or 6 inches. As soon as the temperature has
fallen to about 60° the liquor is ' tunned ' and
' yeastcd.'

The loss by evaporation and condensation
in the coolers varies from 13 to 18 galls, per

quarter.

4. Fermentation:—The cooled wort is

next run into the fermenting tuns or vessels

(gyle-tuns). In small brewings these may be
casks with one of their heads removed j but
under any form they must not be more than
|rds filled. The yeast, previously mixed with a

little wort, and kept until the whole has begun
to ferment (technically termed ' lobb '), is now
added, and after agitation the vessel is co-

vered up, and kept so, until the fermentation

is well established. By this time the tempe-
rature has risen from 9° to 15°.

The quantity of yeast employed, and the

temperature of the wort when it is added,

differ in different breweries and for different

kinds of beer. It seldom exceeds 2 lbs. per

barrel unless the weather is unusually cold,

or the yeast old or stale, when a larger pro-

portion is required. The Scotch brewers gene-

rally take only 1 gall, of yeast to fully 4 hhds.

of wort.

In England, the temperature at which the

yeast is added varies from 55° to 65° Fahr.

In Scotland, the common temperature is 51°

to 52°. In cold weather the heat may be 5°

or 6° higher than in mild and warm weather,

and a little more yeast may also be advan-
tageously employed. In cold weather ale is

commonly tunned at 60°, porter at 64°, and
weaker beers at 65° or 70° Fahr. In ' warm
weather ' strong beer should be 4° or 5°, and
other beers 7° or 8° cooler than the ' heats' just

mentioned. On the small scale, 1 to li pint

of yeast may be used to every barrel of strong-

beer wort, and f pint to every barrel of mild-

beer wort.

The commencement of the fermentation is

indicated by a line of small bubbles forming
round the sides of the tun, and in a short

time extending over the whole surface. A
* crusty head ' soon forms, and then a ' fine

rocky head,' followed by a ' light frothy ' one.

At length the head assumes a yeasty appear-

ance, the colour becomes yellowish brown, and
a vinous odour is developed. As soon as this

last head begins to fall, the tun is skimmed
every 2 or 3 hours, until no more yeast is

formed. The object of this is, not only to

check the violence of the fermentation, but
also to remove a peculiar bitterness, with

which the first portion of the yeast is impreg-

nated. The beer is then put into casks, or
' cleansed,' as it is called. A minute attention

to every stage of this process is necessary to

secure a fine flavour and a brilliant beverage.

It may be regarded, as a rule, that the lower

the temperature, and the slower, more regular,

and less interrupted the process of fermenta-

tion, the better will be the quality of the

brewing, and the less likely to change by age.

A little more yeast is required in winter than

in summer. When the fermentation becomes
I slack in the ' gyle-tun,' a littie more ' lobb ' is
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generally added, and fclio wholo is well 'roused

up.' On the contrary, if tlio temperature rises

considerably, or the fcrmontatiou becomes too

brisk, the wort is cooled a little and skimmed,
or at once cleansed.

5. Cleansing :—This consists in running
the beer from the gyle-tun into casks, or other

vessels, se*- sloping, so thiit the yeast as it

forms way work off the one side of the top,

and fall into a vessel placed below to receive it.

In small brewings the beer is often at once
transferred from the gyle-tun to the ' store-

casks,' which arc sloped a little until the fer-

mentation is overj when they are skimmed,
filled, and bunged.
The pi'ocess of cleansing is generally com-

menced as soon as the ' saccharine ' in the fer-

menting wort falls to about 10 lbs. per barrel,

a degree of attenuation which it usually reaches

in about 48 hours. Some brewers add a little

wheat-Hour or bean-flour (about i lb. per barrel)

to the beer in the gyle-tun, shortly before

cleansing, to quicken the discharge of yeast;

but it is not clearly ascertained whether such
a plan is advantageous, or the contrary.

6. Stoeing :—As soon as the fermentation

is concluded, which generally takes from 6 to

8 days, or longer, the clear liquor is pumped
into the store-casks or vats, which are then
closely bunged, and deposited in a cool cellar,

if not already there, to mature. The prefer-

ence, which at present exists in most parts of

the United Kingdom, is for mild, freshly-

brewed malt liquors ; the good old or mature-
vatted beer being now seldom met with.

This, of course, is a source of increased

profit to the brewer, as it enables him to

turn over his capital more rapidly, and saves

the risk and expense attendant on long

storage.

7. Ripening :—After a period varying from
one to twelve months or longer, according to

the nature of the brewing, and the condition

of the cellar, the liquor will have become fine,

and sufiiciently mature for use. During this

period the casks, &c., should be occasionally

examined to see that there is no leakage, and
to open the vent-holes, should any oozings

appear at the joints. As equable a tempera-
ture as possible should be maintained in the

cellar, by ventilation, on the one hand, and the

employment of artificial heat on the other,

as circumstances and seasonal changes may
render necessary.

8. Fining or Claeifting:—Beer which
has been badly brewed or badly stored, or

which from other causes may be thick or

muddy, requires clarifying by artificial means.
For a barrel about 1 to 1^ pint of brewer's
finings (isinglass or fish-gelatin dissolved in

sour beer) is put into a bucket, and some
of the beer being gradually added, the whole
is violently agitated with a whisk until a

frothy head is formed. The mixture is then
thrown into the cask of beer, and well ' rum-
maged up,' after which the bung is replaced.

and the liquor allowed to repose for a week
or ten days.

Sometimes the above method is found to

fail with weak and bad-conditioned beer.

When such is the case, the addition of a tea-

spoonful of sulphuric acid, or a table-spoonful

of powdered catechu (previously dissolved in

J- a pint of boiling water), followed by agita-

tion for a quarter of an hour, will generally

cause the ' finings ' to clarify the liquor ; 2 or

3 oz. of tincture of catechu (mixed with a

little water) may be used in the same way.
A handful of hops, previously boiled for five

minutes in a little of the beer, and then added
to the barrel, and the whole allowed to stand
for a few days, before proceeding to clarify it,

will generally have a similar effect, and cause
the ' finings ' to act with certainty. It is the

absence of the proper quantity of astringent

matter in beer that usually renders them
inefi'ective.

M. Brescius employs tannin for the clari-

fication of beer. To 1000 litres of beer he
adds 140 grains of tannin dissolved in f of a

litre of water, which is thoroughly stirred up.

After three or four days he adds one litre of

isinglass or two of gelatin in the proportion of

1 kilo, to 100 litres. The complete clarification

requires about eight days.

Gen, commentary/. The preceding is a con-

cise account of all the essential operations of

the system of brewing at present practised in

this counti'y. On the large scale, extensive

and costly apparatus and machinery are em-
ployed for the purpose. On the small scale,

various modifications, of a minor character, or

the several pi'ocesses hei-ein detailed, are fre-

quently adopted according to the circum-

stances or ingenuity of the operator. The
principles and practice of brewing beer are,

however, essentially the same under all the

conditions here referred to. In Scotland, only

one mash is made, and that at a tempex'ature

of about 180° Fahr., with one third of the

quantity of the water required for the brew-

ing. The ' mash-tun ' is then covered up for

about half an hour, when the wort is drawn
off, and the operation of ' sparging ' begun.

This operation is continued until the density

of the mixed worts becomes adapted to pro-

duce the quality of the ale then under process

of manufacture. The ' gyle-tun ' (fermenting-

tun) is set at from 50° to 60° Fahr., the fer-

mentation being continued slowly for fifteen

to twenty days ; and the ale is not ' cleansed

'

before the degree of attenuation falls to about

4 lb. per day, and not more than one fourth of

the original gravity of the wort remains.

Scotch ale is justly celebrated for its superior

quality. Its usual original gravity is from 34
to 45 lbs per barrel.

In Bavaria, a country remarkable for the

excellence of its beer, the wort is made to fer-

ment at a low temperature, until all the sub-

stances which favour acetification have been
rendered insoluble, and have separated from
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the liquor. The fermentatiuu is conducted in

wide, open, shallow vessels, which afford free

and unlimited access to atmospheric oxygen ;

and this in a situation where the temperature

does not exceed 45° to 60° Fahr. A separation

of the nitrogenous constituents thus takes

place simultaneously on the surface, and within

the whole body of the liquid. The clearing of

the fluid is the sign by which it is known that

these matters have separated. The fermenta-

tion usually occupies three or four weeks, and
is conducted during the cooler portion of the

year only, and in a situation removed as

much as possible from the influence of atmo-

spherical changes of temperature. The sedi-

mentary yeast (unterhefe), and not the surface

yeast (oberhefe), of the Bavarian fermenting

backs is employed.
The beers of England and France, as well as

most of those of Germany, become gradually

sour by contact with the air. This defect, as

observed by Liebig, does not belong to the

beers of Bavaria, which may be preserved, at

pleasure, in half-full casks, as well as in full

ones, without sufFei'ing any material altera-

tion. This precious quality must be ascribed

to the peculiar process employed for ferment-

ing the wort, called by the German chemists
' untergahrung,' or fermentation from below

;

and which "has solved one of the finest

theoretical problems that had long taxed the

ingenuity and patience of both the scientific

and practical brewer." (Liebig.)

The ' Comptes Rendus,' Ixxvii, 1140-1148,

contains a paper by M. Pasteur on the manufac-

ture of an ' unalterable beer.' In this commu-
nication he states that the liability of beer to

turn sour, ropy, &c., is due to the presence of

special ferments derived from the air, and
from the materials used. By boiling the infu-

sion of malt and hops, cooling out of contact

with air, and fermenting with pure yeast^ in ves-

sels to which only carbonic acid or pure air is

admitted, a beer is produced of superior quality,

which may be preserved without trouble for

any time. Even a partial adoption of these

precautions is attended with valuable results.

In preparing pure yeast to start with, the

author makes use of the fact that oxygen
favours the growth of true yeast, but hinders

the propagation of the other ferments. Pure
yeast being obtained, the beer is afterwards

fermented in an atmosphere nearly destitute

of oxygen, as its quality is thereby improved.

Pure yeast when kept in pure air undergoes

no change, even at summer temperature. The
mycoderma vini does not, as the author once

thought, become changed into beer-yeast on
submersion in a nutritive fluid ; under these

circumstances it acts as an alcoholic ferment,

but does not propagate itself.

"In the ordinary fermentation of grape-juice

and worts these liquids do not furnish a quan-
tity of alcohol equivalent to the sugar which
they contain ; and this because a certain por-

M. Pasteur docs not 8tat" ' w this is to be obtained.

tiun of tiie sugar serves for the oxidation ot

the gluten, and is not transformed like the

rest. But wherever the liquor has arrived at

the second period of transformation, the pro-

duct in alcohol ought to be equivalent to the

quantity of sugar pi'csent, as actually happens
in all fermentations (sedimentary) which art

not accompanied with a formation, but a dis-

appearance of the yeast. According to Dr
Ure, worts furnish, in the Bavarian breweries,

from 10^ to 20§ more alcohol than they do by
the oi binary process of fermentation (ober-

gahrung), -^r that excited by the use of ' ober-

hefe ' or top-yeast."

East-India Ale or Pale Ale, for exportation,

is brewed from worts of a sp. gr. of from 1'063

to 1'070. For the best varieties, 15 to 16 lbs.

of the finest East Kent hops are used to every

quarter of pure malt. The pale ale or bittei-

beer of the publicans is commonly a very weak
liquor (mere table beer), highly bittered with

the hop, and too often with quassia, worm-
wood, and other still more objectionable sub-

stances. The process now adopted by the

great brewers of pale ale at Burton-on-Trent

combines all the most admirable points of

both the Bavarian and Scotch systems of

brewing,

Berlin White ale or Pale beer is brewed
from wheat-malt mixed with about ^th pnrt of

barley-malt, the ' wort ' being boiled with

hops, i lb. to the bushel, and slightly fermented

with ' top-yeast,' at a rather higher tempera-

ture.

The desire of evading the duty led to the

discovery oi its being only necessary to employ

^ro, or less, of the grain, in the form of malt

;

this portion being sufficient to convert into

sugar, in the process of mashing, the starch of

the unmalted grain forming the other part.

This plan answers well when the wort is

merely intended for the production of 'grain

spirit;' but beer so made is insipid and in-

ferior in quality to that brewed wholly of

malt. Inferior kinds of beer have also been

made from other ingredients than barley-malt,

among which may be named the grain of the

cheaper cereals, bran, potatoes, turnips, beet-

root, carrots, parsnips, pea-shells, and other

vegetable substances rich in starch and sugar,

all of which will produce beer by being mashed
with water in the common way, with about

93 or log of barley-malt.

One quarter of the best barley-malt yields,

by skilful mashing, fully 84 lbs. of 'saccharine,'

or soluble sweet extractive matter. This con-

centrated within the compass of one barrel

(33 galls.) gives a sp. gr. of 1'234. In the

process of mashing about fths of this quantity

of saccharine (or 48 lbs.) is generally carried off

in the first wort ; fths (or 24 lbs.) in the

second wort ; and |th (or 12 lbs.) in the third

wort; the strengths of the worts being to

each other respectively as 4, 2, 1. The aver-

age gravity obtained by the common brewers

from malt of current quality ranges from 80
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to 81 lbs. Sugar may bcused as a partial sub-

stitute for malt, witli, in most cases, some de-

gree of saving to the l)rcwer, aud without
injury to the quality of the beer. The kind
of sugar to be used will depend ou the quality

of the beer to be brewed, but it should be re-

membered that a bad sugar will not, any more
than bad malt, yield a souud palatable beer.

From 170 lbs. to 200 lbs. of good raw sugar
may be taken as the average equivalent of a
quarter of malt.

When the process of mashing has been pro-

perly conducted, the wort, after leaving the

cooler, should not be turned blue by tincture

of iodine, or by iodide of potassium mixed
with a few drops of nitric acid. If it turns

blue some of the starch has escaped conversion

into sugar, and is dissolved in the liquor.

By multiplying the decimal part of the

number representing the specific gravity of a

wort by 360 (the weight in pounds of a barrel

of pure water), we obtain the quantity of sac-

charine per barrel, corresponding to the given

sp. gr,; and by dividing the joint weight of

saccharine and water, per barrel, by 360, we
obtain the specific gravity. Thus

—

Suppose a sample of wort to have a specific

gravity of 1"055, then

—

Decimal of sp. gr. -055 x 360 = 19-8 lbs.

per barrel.

Again, a barrel of wort weighs 379'8 lbs.,

that is, 360 lbs. for the weight of a barrel of

water, and 19 '8 lbs. for the weight of saccha-

rine in the water, then

—

297-8 -T- 360 = 1-055 specific gravity.

It is usually stated in works ou brewing
that certain temperatures must be reached

by each variety of beer, during the progress of

the fermentation, in order for the liquor to

acquire its characteristic flavour. Thus, it is

stated that mild beer begins to acquire fla-

vour when the heat of fermentation arrives at
75° Fahr., increases at 80°, and is highest at

90°, but sometimes even reaches 100°. Old ale is

said to obtain its best flavour at a temperature
not exceeding 75° j and porter at 70° Fahr.
In order to reach these temperatures the worts
are directed to be set at from 10° to 15° lower,

the rise being due to the heat generated
during the fermentation. That these state-

ments refer principally to the old methods of

brewing is shown by the fact that some of the
brewers of Bavaria, Scotland, and Burton-on-
Trent produce rich and high-flavoured liquors

at temperatures vastly below those above enu-
merated. Still, however, the fact must not be
concealed, that since the introduction of the

new German system of brewing into England
the general character of its beers, as they
reach the consumer, are inferior in strength
and flavour to those of a former period. We
may now seek almost in vain for the fine

vinous, high-flavoured, invigorating old beers

vended in our early days by the common pub-
licans arid tavern-keepers, of whom the larger

majority were their own brewers. Under the

new system of chemical brewing, as worked
by those huge monopolists, the ' great brewers,'

the only object appears to be to obtain the
largest quantity possible of saccharine out
of the quiu-ter of malt, and to convert this

into the largest possible quantity of beer, with
little regard to flavour or quality, but an ex-

cessive one for their own profits. In due
course this liquor is forced on their helpless

tenants the publicans, who, in their turn,
' reduce' and 'doctor' the liquor, until, by the
time it reaches the consumer, its insipidity

and low strength would have led even a
bi'ewer's drayman of the last century to cast it

into the kennel.

The best times for brewing are the spring
and autumn ; as at those periods of the year
the temperature of the air is such as to permit
of the easy cooling of worts sufficiently low,

without having recourse to artificial refrigera-

tion, or to the use of machinery for the pur-
pose. Old ale cannot be conveniently brewed
in summer.

Beers are classed by the brewers into

—

Small beers—made from worts not ex-

ceeding the sp. gr. 1-025, or 9 lbs,

per barrel.

Middlings—made from worts of the sp. gr.

1030 to 1'050, and averaging about
14 lbs. per barrel.

Strong beers—made from worts of the
sp. gr. 1-040 to 1-080, extending
from about 35 lbs. per barrel up-
wards.

The densities of the worts employed for

difi'erent kinds of beer vary considerably, as

will be seen by the following table :

—

Table of the Densities of Beers.

Pounds
Description. per

barrel.

Specific Gravity.

Burton ale. Class 1 40 to 43 1-111 to 1-120

„ 2 35 „ 40 1-097 „ 1-111

» 3 28 „ 33 1-077 „ 1-092

Ordinary ale . »^ „ 27 1-070 „ 1-075

Common „ . 21 1-058

Scotch ale. Class 1 \tCj to 44 1-111 to 1-122

„ 2 33 „ 40 1-092 „ 1-111

Porter (ordinary) . 18 1-050

„ (good) 18 to 21 1-050 to 1-058

„ (double) 21^
. 22 1-055 „ 1-060

Brown stout

.

•23 1-064

(best) 26 1-072

Table beer . 12 to 14 1-033 to 1-039

Small „ (com.) . 6 1-017

ExpoETATiON OF Beer :—When beer is

exported from any part of the United Kingdom,
either as merchandise or ships' stores, the
brewer or exporter of such beer is allowed a
certain drawback of duty. The amount is

proportional to the quantity of malt or sugar
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inferred to have been used iu the brewing of

the beer. Thus, if the original specific gravity

of the worts from which the beer was brewed
were not less than 1'040, a drawbaok is granted

of 4s. 3d. per barrel. This is equivalent to a

return of the duty on IJ bushels of malt, with
an allowance of 3d. for licence duty, now
charged in lieu of the abolished hop duty. For
every additional 5 degrees of specific gravity,

from 1040° to 1125° inclusive, a further sum
of 5d. per barrel is allowed.

[For further information connected with the

above subject the reader is referred to the

separate articles— Ale, Beeb, Dextrine,
Diastase, Fermentation, Malt Liquors,
Porter, Saccharometee, Specific Gravity,
Wort, Yeast, &c.]

Brewing Uten'sils. The cleansing and pre-

servation of brewing utensils, beer casks, &c.,

has frequently engaged the attention of prac-

tical men and brewers' chemists. To preserve

them sweet they should always be thoroughly
cleaned before setting them aside. Contact
with soap, or any greasy material, should be
carefully avoided. A scrubbing-brush and
scalding-hot water are generally sufiicient to

clean them. Great care should be taken to

remove every particle of yeast or fur on the

sides and bottom ; and after being well drained
they should be stowed away in some clean and
cold situation, properly exposed to the fresh

air. Should they become tainted or mouldy, a

strong lye of pearl-ash, common salt, or quick-
lime, may be spread over them, scalding hot,

with a broom or scrubbing-brush. Washing
them with oil of vitriol diluted with about 7
or 8 times its bulk of water, is another excel-

lent and very eff'ective method. Fresh-burnt
charcoal has also been employed for the same
purpose. In each case the vessels must be
subsequently thoroughly washed out with
clean water, as before. Steam, assisted by the

action of a chain, has been successfully applied

to clean casks in several breweries. Bisuljjhite

of lime has, within the last few years, been
highly recommended for sweetening and clean-

ing vats, casks, &c. It is also said to prevent
beer from developing acidity. See Casks,
Vats, Sporokton, &c.

BRICKS. Brick-making scarcely comes
within the province of this work. In connec-
tion with hygiene, however, we may call the
reader's attention to the superior advantages
of both hollow and waterproof bricks; the
first, for ventilation and lightness; the last,

for preserving the dryness and integrity of our
homes under all the vicissitudes of climate,

season, and weather, either on damp soils or

dry ones. Workman's " Patent Waterproof
Bricks" received a strong commendatory notice

from the Commissioners of the " Great Inter-

national Exhibition" of 1851.
BKILLIANTINE. 1. Castor oil, 1 part;

eau de Cologne, 4 parts. Mix. 2. Honey, 1 oz.

;

glycerin,
-J-

oz. ; eau de Cologne, ^ oz. ; spirit

of wine, 2 oz. Mix.

BRINE (for Meat). Prep. 1. A nearly

saturated solution of common salt, 1 lb. ; and
saltpetre, 1 oz. ; in soft water.

2. To the last add of sugar or treacle, J b.

Bay-salt is recommended when the meat is to

be kept for a very long period. Meat pre-

served in brine that has been used for curing
several times is said to become poisonous. See
PiCKLiNa, &c.

Brine, Red-Cabbage. Red-cabbage leaves

steeped in a strong solution of common salt.

Used as a test for acids and alkalies.

Brine, Vi'olet. From the petals of the blue
violet, as the last. Used as a test for acids.

BRIOCHE PASTE (bre-osh'). In cooTcery,

a species of paste, or crust, prepared of eggs
and flour, fermented with yeast, to which a

little salt, a large quantity of sugar, and about
half as much butter as the weight of the flour

used, are afterwards added, and well worked
in. Used as an addition to soup, and as a

casing for lobsters, patties, eggs, &c.

BRISK'NESS. The natural briskness and
sparkling of fermented liquors depends on the

gradual evolution of carbonic acid gas within
the body of the fluid, by the process offer-

mentation. See Malt Liquors, Porter,
Wines, &c.

BRIS'TLES (bris'lz). The stife hair of

swine, &c. They are commonly stiffened by
immersion for a short time in alum-water;
and are dyed by steeping them for a short time
in any of the common dyes used for cotton or

wool.

BRITAN'NIA METAL. Syn. Tutania.
A superior species of pewter, used for teapots,

spoons, &c.

Prejj). 1. Plate-brass, bismuth, antimony, and
tin, equal parts, melted together, and the re-

sulting alloy added at discretion to melted tin,

until it acquires the proper degree of colour

and hardness.

2. To the first alloy, prepared as in No. 1,

add one fifth of its weight of metallic arsenic,

before mixing it with the melted tin.

3. Antimony, 1 part ; brass, 4 parts ; tin, 5

or 6 parts; melted together. See Queen's
Metal (Allots), Pewter, &c.

4. Tin, 150 parts; copper, 3 parts; antimony,
10 parts.

5. Tin, 46i parts; copper, 1 part; anti-

mony, 3 parts.

Britannia Metal for Casting, a. Tin, 100
parts; hardening (see heloro), 5 parts; anti-

mony, 5 parts, b. Tin, 105 parts ; copper, 2
parts ; antimony, 12 parts.

Britannia Metal (Best) for Handles. Tin,

140 parts ; copper, 2 parts ; antimony, 5 parts.

Britannia Metal, Hardening for. Tin, 1

part ; copper, 2 parts.

Britannia Metal (Best) for Lamps, Pillars,

and Spouts. Tin, 75 parts; copper, 1 part;

antimony, 3f parts.

Britannia Metal for Registers. Tin, 25
parts ; antimony, 2 parts ; hardening, 2
parts.
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Britannia Metal for Spinning. Tin, 25

parts
J antimony, 1 part ; hardening, 1

part.

Britannia Metal (Best) for Spoons. Tin,

20 parts; antimony, 2 parts; hardening, 1

part.

Britannia Metal for Spouts. Tin, 46i
parts ; copper, 1 part ; ant niony, 2 parts.

BRITANNIA SILVER. Under this name
there is, or was, offered to the public at

Vienna, and probably elsewhere, under the

misleading recommcndnt'on that it is a per-

fect substitute for silver, a lielcro^eneous

metallic composition, in the form of s lOons,

forks, candlesticks, cups, &c. The Britannia
silver is sometimes, or always, light, silvered,

Britannia metal (an alloy of 86 tin, 10 anti-

mony, 3 zinc, 1 copper; or of 2 copper, 6
zinc, 21 antimony, 71 tin ; or of 1'84 copper,
81*90 tin, 16"25 antimony, and 1 zinc). One
firm announces that Britannia silver is silver-

white throughout, a colour which can only be

obtained in similar alloys by the addition of

arsenic. Another firm sells candlesticks of

inferior packfong as Britannia metal, and
another actually sells tinned Bessemer steel-

plate cups as guaranteed Britannia silver.

(Ackerman.)
BRITISH GUM. See Gum.
BRITISH WINES. See Wines.
BROCCOLI. [Eng., L., Ger.] Syn. Beo-

COLi, Fr. ; Bboccolo, It. A well-known sub-

variety of cauliflower. The qualities, and the

mode of dressing broccoli, are similar to those

of cabbages, noticed elsewhere. See Vege-
tables (Culinary), &c.

BROKEN KNEES (in Hoeses). The wound
should first be thoroughly washed, and then
sewn up, and fomented with tepid water.

Afterwards cold-water dressings contain-

ing a little carbolic acid may be applied.

Perfect rest is essential, and, where necessary,

splints and slings must be had recourse to.

After the wound has thoroughly healed blis-

ters are recommended for restoring the hair.

BROKEN "WIND (in Hoeses). Of the many
remedies said to be useful in this malady few,
if any, appear to exercise any permanent ad-

vantage. There is no reason, however, why a

horse affected with broken wind should not be
made serviceable if the precaution be taken to

put him to moderately slow work, if the fol-

lowing precautions be followed. His food
should be given him in small quantity and at

frequent intervals. The oats should be bruised
and the hay cut small, and both be slightly

damped before he partakes of them. This
dietary may be varied by small doses of carrots

or turnips.

The amount of fluids should be restricted,

and he should be fed and watered at least an
hour before going to work. A mild physic
ball should also be occasionally administered.

Dogs suffering from asthma should be sub-

jected to the same treatment. To a full- sized

dog ten drops each of ether and tincture of

belladonna may be givim every iioiu during an
attack of spasm until tlie breathing becomes
easier.

BRO'MA. Prep. 1. Pure cocoa, 1 lb.;

sugar and sago-meal, of each 4 oz. ; mix.

British arrow-root (i. e. carefully prepared

potato-starch) is often substituted for the

sago.

2. As the last, but using fine wheat flour in

lieu of sago-meal. Made into a beverage in a

similar way to cocoa.

BRO'MAL. C2Br3HO. A colourless, oily

liquid, obtained by the action of bromine on
alcohol. Sp. gr. 3'34 ; boiling point above
212° F. Like chloral it yields a solid hydrate

with water. Because of its powerful irritant

properties it seems unlikely to prove useful,

either as a hypnotic or as an anaesthetic.

BRO'MIDE (-mid). Syn. Beo'mueet*,
Hydbobeo'mate* ; Bromi'dum, Beomuee'-
TUM, Htdeobbo'mas, L. ; Beomide, Beo-
muee. Fr. A chemical compound of bromine
with another radical.

Prop., Sfc. The soluble bromides give

white precipitates with nitrate of silver, ace-

tate of lead, and protonitrate of mercury.
That from the first of these is insoluble in

dilute nitric acid and in ammonia water

unless concentrated; and it has a slight yel-

lowish tinge, changing to a violet on exposure

to the light. A few drops of liquid chlorine

poured upon a bromide, followed by agita-

tion of the mixture with a little sulphuric

ether, furnishes an ethereal solution of bro-

mine. [For the other bromides see the re-

spective bases.]

BRO'MINE (-min), (bromos, a stink). Br.

Syn. Brome*; Beo'mium, Beomin'ium, L,;

Beome, Fr. An elementary substance, dis-

covered by M. Balard, of Montpellier, in

1826.

Prep. 1. A current of gaseous chlorine is

passed through the uncrystallisable residuum

of sea-water called bittern, which then as-

sumes an orange tint, in consequence ofbromine

being set free from its combinations; sulphuric

ether is then agitated with it, and the mixture

is allowed to stand, in a close vessel, until the

ethereal portion floats upon the surface. This

is a solution of crude bromine, and for

common purposes the ether may be at once

evaporated by a very gentle heat. To render

it pure, caustic potassa is added in excess to

the ethereal solution, or the latter is agitated

with a solution of potassa, by which means
bromide and bromate of potassium are formed.

The whole is evaporated to dryness, and

submitted to a dull red heat. The re-

siduum is next powdered and mixed with

pure peroxide of manganese; the mixture

haying been placed in a retort, sulphuric acid

(diluted with half its weight of water) is

poured in. Red vapours immediately arise,

and condense into drops of bromine, which

are collected by plunging the neck of the

retort nearly to the bottom of a small receiver



362 BROMINE

containing a little very cold water. The bro-

mine forms a stratum beneath the water, and

may be collected and at once put into a stop-

pered bottle ; or it may be further purified by
distillation from dry chloride of calcium.

2. Leisler's patent for a method of obtain-

ing bromine consists in decomposing the lye

containing the bromine salt by heating it with
hydrochloric acid and bichromate of potash in

a leaden still having an earthenware head.

The volatilised bromine with the vapour of

water is conducted into a receiver containing

iron turnings, bromide of iron, which dis-

solves in the water contained in the receiver,

being formed. The bromide of iron so pro-

duced is either converted into other metallic

bromides by the usual processes, or the bromine
is obtained in a separate state from the iodide

by treatment with sulphuric acid and bichi'o-

mate of potash.

3. Large quantities of bromine are ex-

tracted from the mother liquor of carnallite, a

double chloride of magnesium of potassium

occurring in enormous quantities in a bed of

clay in the neighbourhood of Stassfurt, near

Magdeburg. The mother liquid of the carnal-

lite at 35° B. is first fi'eed as much as possible

from the chloride of calcium it contains, by
means of refrigeration. It is next evaporated

down until it acquires a density of 40° B.

Frank says it cannot be concentrated to the

above extent, because of a waste of bromine
resulting from the formation of hydrobromic
acid produced by the decomposition of the lye,

owing to its being overheated at the bottom of

the pan. Upon being cooled to 25° C. a quantity

of chloride of magnesium crystallises out,

whilst the remaining liquor contains from 0'3

to 0*5 of bromine as bromide of magnesium.
The liquor is then put into a sandstone appa-

ratus such as is used for the preparation of

chlorine, and the requisite quantity of manga-
nese and hydrochloric acid being added, steam
is poured into the apparatus. After about a
quii'ter of an hour the bromine Is evolved in

the form of vapour, which becomes condensed
by being made to pass through a leaden worm
cooled in water, and is finally collected as

liquid bromine in WoolfE's bottles.

The crude bromine so obtained is pui-ified by
redistillation in glass retorts. It is stated that

the sandstone apparatus can be charged six

times in 24 hours. In order to free the

bromine from the presence of any chloride it is

shaken up with a solution of bromide of

potassium.

The chlorine unites with the potassium,

forming chloride of potassium and liberating

an equivalent quantity of bromine in so doing.

Dr Frank suggests the use of earthenware
worms in preference to leaden ones, these

latter being acted upon and corroded by liquid

bromine. In Dr Frank's bromine works at

Stassfurt the distillation is conducted in cubic

stonewai-e vessels, having a capacity of about
three cubic metres. These vessels are fur-

rounded with belts of iron, in case of the occur-

rence of fracture. It was found that few
stones answered the purpose required of them,
as by reason of their porous nature they per-

mitted the chloride of manganese formed
during the distillation to ooze through. To
remedy this the stones had to be coated with
tar, a process which entailed a very serious

loss of bromine, from the formation of bromine
compounds with the hydrocarbons of the tar,

as well as a contamination of the bromine with
the tar. Subsequently Dr Frank found in the

neighbourhood of Porta Westphalia a stone

which answered the purpose without requiring
the previous objectionable and expensive pre-

paration with tar.

It seems that the workmen discard the

respirators which are provided for their use in

the bromine works, and merely tie a cloth over

the mouth and nose (sometimes neglecting
this precaution) when decanting the bromine.
To lessen the evil effects of the vapours

upon the health of the workmen under these

circumstances, the building is rendered as airy

as possible by being thoroughly ventilated

throughout. No workmen afflicted with
asthma or with any catarrhal affection are

employed, whilst those engaged are strictly

prohibited from taking spirituous liquids in

any form, a custom which begets an irritability

of the mucous membranes, which is found to

be exceedingly dangerous; on the contrary, a
generous diet, and one consisting of an abun-
dant use of bacon and butter, was found very
beneficial.

Bromine is sometimes contaminated with

chlorine, iodine, and occasionally bromide of

carbon. A small quantity of the bromine
agitated with a solution of soda, in such pro-

portion that the fluid is made very slightly

alkaline, forms a coloui'less solution, which, if

coloured by the further addition of a small
quantity of the bromine, does not become blue

on the subsequent addition of a cold solution of

starch. This shows the absence of iodine.

Chlorine may be detected by adding a small

quantity of the suspected bromine to some
warm solution of potash in a capsule, evaporat-

ing, drying the residue, and distilling with
bichromate of potash and sulphuric acid.

Bromide of carbon has a higher boiling-point

than pure bromine.

Prop., S(c. A dai'k, i-eddish-coloured, vola-

tile liquid, having an odour intermediate be-

tween that of chlorine and iodine, but much
more sufibcating and ofl'ensive. It solidifies

at about 19°, and boils at about 145° Fahr.

It is slightly soluble in water, more so in alco-

hol, and abundantly so in ether. Its aqueous
solution bleaches like chlorine, but less power-

fully. With hydrogen it forms hydeobbo'mio
ACID; and with the bases, compounds called

beo'mides. Its sp. gr. is 2'976; that of its

vapour, 5"39.

T'ests. It is readily recognised by its

colour, odour, and volatility, and by the colour
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ofits viipour; by its giving a yelluwish-whitc

precipitiitc with nitrate of silver, wliicli is

turned violet by the iietion oi' light ; and by

its solutions giving an orange or yellow eolour

to starch, and a red tinge to solution of chlo-

ride ot gold.

Uses, c\fc. Bromine possesses very similar

medicinal properties to iodine, and has been

administered iu goitre, scrofula, &c., in the

form of an aqueous solution composed of 1

part of bromine to 40 of water, of which 5 or

G drops is the dose^ but it is more usually

given under the form of bromide of potassium

(which see). The compounds of bromine are

also largely used in photography iu the

manufacture of certain coal-tar coloui's, and
in scientific chemistry the solution has also

been used as a lotion. Bromine is a good dis-

infectant. It is very poisonous ; the antidotes,

&c., resemble those for iodine. See Beomide,
Solutions, &c.

BROMOCHLORALUM (Tilden & Co., New
York), for the removal of bad smells, as a dis-

infectant, and antiseptic. A fluid, sp. gr.

1 "43, containing 27'5 per cent, of solid matter.

The latter consists of 18'5 per cent, of alu-

minium chloride, with chalk and a consider-

able quantity of alkaline salts. Free bromine
is not present. (H. Eudemann.)
BROMOFORM (CHBrg). A colourless liquid

obtained by distilling bromide of calcium with

alcohol. It has a sp. gr. of 2'90 ; and boils at

305'6° P., emitting a vapour having a density

8'632. It is somewhat similar in properties to

chloroform, but much more irritating; hence

it has been rai-ely employed medicinally.

BROMTHEE—BRAMBLE TEA (?)—is a

mixture of 5 parts lime flowers cum bracteis,

5 parts senna leaves, 5 parts acacia flowers, 8

parts cort. frangulaj, ajid 2 parts sassafras

chips. (Hager.)

BRONCHI'TIS (brong-kl'). [L. ; prim. Gr.]

In pathology, inflammation of the mucous
lining of the bronchia or smaller ramifications

of the windpipe. In its milder form it is

popularly called a ' cold on the chest.'

Symp. The usual symptoms are hoarseness,

dry cough, and a slight degree of fever, fol-

lowed by expectoration of mucus, at first thin,

and afterwards thick and copious. In the

severer forms there is more fever, cough, and
oppression at the chest, &c.

Treatm. It generally yields to small and
repeated doses of ipecacuanha and antimonial

diaphoretics j a light diet and mild purgatives

being at the same time adopted, but in every

case it is safer to have recourse to medical aid.

HoESES.—Finlay Dun prescribes the fol-

lowing :—Tincture of aconite, inhalation of

the vapour of water, ether and belladonna,

carbolic acid, sulphurous acid, mash diet,

salines, chlorate of potash, the salts of am-
monia, chloral hydrate, mustard externally,

warm clothing, but cool air. Symptoms very

similar to those of bronchitis are frequently

caused in calves and young cattle by the

presence in the brouchii of ilireadworiiis ol

filaria. Th(i cause is generally removed by
the administrati(jn of a dose or two of oil of

turpentine, giv(ui at intervals of a day or two.

BRONCHOCELE (broiig'-ko-sele). See
GOITBE.
BRONZE. [Eng., Fr., Ger.] Sun. ^s, L.;

Bkonzo, It. An alloy of tin and copper, remark-
able for the exactness of the impressions which
it takes by moulding and stamping, as well as

for its great durability. It has hence been
always extensively employed in the casting of

buts, medals, statues, &c. In ancient times,

when the manufacture of steel was ill-under-

stood, cutting instruments wei'e commonly
made of it. It was also the general material

of coins of small value ; a use which, of late

years, has been revived in several of the states

of Europe, and still more recently in the

coinage of these realms. Bell-metal, gun-
metal, and speculum-metal are mere varieties

of bronze.

Prep, On the small scale this alloy is pre-

pared in crucibles ; but for statues and larger

works on reverberatory hearths. The fusion

of the mixed metals is conducted as rapidly as

possible under pounded charcoal, and the

melted mass is frequently stirred together to

produce a perfect mixture before casting.

The proportions of the materials so vary in

different castings that it is almost impossible

to say precisely what quantities are the best.

The following are given as examples :

—

a. For EDaE-TOOis :—Copper, 100 parts ;

tin, 14 parts. When skilfully hardened and
tempered this alloy is capable of I'eceiving an

edge nearly equal to that of steel.

6. For Gilding:—1. Copper, 82 parts;

zinc, 18 parts; tin, 3 parts; lead, 2 parts.

2. From copper, 83 parts; zinc, 17 parts;

tin, 2 parts ; lead, 1 part.

c. For Medals :—1. Copper, 89 parts ; tin,

8 parts ; zinc, 3 parts. This alloy assumes a

beautiful antique appearance by age, and takes

a sharp impression by stamping.
2. (M. Chaudet.) Copper, 95 parts; tiu, 4

or 5 parts. This is also excellent for any
small castings.

d. For MoETAES :—Copper, 93 parts ; lead,

5 parts ; tin, 2 parts.

e. For Statuary :—1. Copper, 88 parts

;

tin, 9 parts ; zinc, 2 parts ; lead, 1 part.

2. Copper, 82^ parts ; zinc, lOJ parts ; tin,

5 parts; lead, 2 parts. These are very nearly

the proportions of the celebrated statue of

Louis XV.
3. Copper, 90 parts; tin, 9 parts; lead, 1

part.

4. Copper, 91 parts ; tin, 9 parts.

For a gold varnish for bronze objects refer

to Beass.
Ohs. Several analyses have been made of

ancient cutting instruments, from which it

appears that the proportion of tin varies from

4§ to 15§ ; a fact which tends to prove that

more depends upon the exact mode oftempering
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the alloy than on the relative proportions

of the ingredients. Lead and zinc are inad-

missihle in bronze for this purpose. One or

two per cent, of iron may, nevertheless, be
added with advantage. The ancient bronze

used for springs contained only 3§ to 4^ of tin.

The edges and lips of bronze mortars must be
carefully tempered by heating them to a

cherry red, and then plunging them into cold

water, as unless so treated they are very apt

to be broken in use. See Bell-metal, Brass,
Gtjn-mbtal, &c.

Bronze'-powder. Syn. Bronze. A name
given to various powders having a rich me-
tallic appearance, which they retain when
applied on varnish, or when mixed with it, as

in surface bronzing.

Prep. 1. Gold-coloured :

—

a. From Dutch-
foil, reduced to an impalpable power by grind-

ing. Cheap and looks well, and is very durable

when varnished.

h. From gold-leaf, as the last.

e. Precipitated powder of gold.

d. From verdigris, 8 oz.; tutty powder, 4
oz. ; borax and nitre, of each 2 oz. ; bichloride

of mercury, \ oz. ; grind them together, make
the mixture into a paste with oil, and then

fuse it ', when cold, roll it into thin sheets or

leaves, and grind it as in No. 1.

2. Iron-coloured :—Plumbago, in fine

powder.
3. Red :—Sulphate of copper, 100 parts ;

carbonate of soda, 60 parts ; mix, and apply

heat until they unite into a mass; then cool,

powder, and add of copper filings, 15 parts

;

again well mix, and keep the compound at a

white heat for about twenty minutes ; lastly,

when cold, reduce the 'residuum' to an im-

palpable powder, wash it in pure water, and
dry it.

4. Silver :—Bismuth and tin, of each 1 oz. j

melt them together, and add of quicksilver, 1

to 1 1 oz. ; when cold, powder it.

Obs. The above are used by painters, japan-

ners, &c. See Bisulphide oe Tin (Tin),

Powders, &c.

BEONZ'ING. The process of giving a
bronze-like, or an antique metal appearance,

to the surface of copper, brass, and other

metals. The following methods are recom-
mended for this purpose :—

1. To the surface of the article, first tho-

roughly cleaned and polished, evenly apply with
a brush the common crocus powder ('jewellers'

rouge'), previously made into a smooth paste

with water. When dry, place it in an iron

ladle, or on a common fire-shovel, and expose
it over a clear fire for about one minute

;

lastly, when sufficiently cold, polish it with a
plate-brush. This gives a very rich appear-
ance, similar to that on tea-urns; the shade
depending on the duration and the degree of
heat employed.

2. As the last, but substituting finely pow-
dered plumbago for crocus powder. Equally

beautiful, but deeper coloured and more per-

manent than that produced by No. 1.

3. As the preceding, but employing mix-
tures of plumbago and crocus in various pro-

poi'tions according to the shade desired.

4. A dilute solution of liver of sulphur
(sulphurated potash), or of hydrosulphate of

ammonia is applied with a camel-hair pencil

to the metal previously slightly warmed ; when
dry, the surface is either left rough or

brushed ofl'. If liver of sulphur has been
used, it will be better to wash it first in clean

hot water ; but without the slightest friction.

This gives the appearance of very antique
bronze.

5. Verdigris, 2 oz. ; and sal-ammoniac, I oz.;

are dissolved in vinegar, 1 pint ; and the mix-
ture is diluted with water until it tastes only
slightly metallic, when it is boiled for a few
minutes, and filtered for use. Copper medals,

&c. (thoroughly clean) are steeped in the
liquor at the boiling-point until the desired

effect is produced. Care must be taken not to

keep them in it too long. When taken out
they are carefully washed in hot water, and
dried. Effect as the last.

6. Verdigris and vermilion, of each 2 oz. j

alum and sal-ammonia, of each 5 oz. (all in

fine powder); vinegar, q. s. to form a thin

paste. This is spread over the surface of the
copper, which is then uniformly warmed by
the fire, and afterwards well washed and dried.

The tint may be deepened by repeating the

process. The addition of a little blue vitriol

inclines the colour to a chestnut-brown ; and a

little borax to a yellowish-brown. Used by the

Chinese for copper tea-urns, &c.

7. Sal-ammonia, 1 oz.; cream of tartar,

3 oz.; common salt, 3 oz.; hot water, 1 pint;

dissolve ; then add of nitrate of copper, 2 oz.,

dissolved in J a pint of water; mix well, and
with it repeatedly moisten the article (placed

in a damp situation) by means of a soft brush.

Produces a very antique appearance.

8. Salt of sorrel, 1 oz. ; sal-ammoniac, 3 oz.

;

distilled vinegar, 1 quart; dissolve. As the
last. Much used for bronze figures.

9. A very weak solution of bichloride of

platinum, applied with a hair pencil or by im-
mersion. Used for binding screws, holders,

and other small articles of copper and brass.

10. Sulphate of iron and sulphate of copper,

of each 1 oz. ; water, 1 pint; dissolve; wash
the surface of the articles with it; let them
dry ; then apply a solution of verdigris, 2 oz.

dissolved in strong vinegar, \ pint; when dry,

polish them with a soft brush, and either some
plumbago or colcothar. Used for tin castings.

11. The articles (properly cleaned) are either

immersed in, or washed over, with a solution

of sulphate of copper or of verdigris. In a

short time they acquire a coating of pure

metallic copper, and are then washed. This

only answers with iron and steel goods. It is

admirably suited for iron castings.

12. An antique appearance may be given to
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silver by eitber exposing it to the fumes of

hydrosulpbate of ammonia, or immersing it

for a very short time in a solution of hydro-

sulpbate of ammonia, or in dilute nitric acid.

Bronzing, Sur'face. A term commonly ap-

plied to the process of imparting a bronze-like

or metallic appearance to the pi'ominent por-

tions of the surfaces of figures made of papei',

wood, plaster of Paris, &c. It is effected by
first giving them a coat of oil-varnish or size,

and when this is nearly dried, applying, with
a ' dabber ' of cotton, or a camel-hair pencil,

any of the ordinary metallic bronze-powders
before referred to. Sometimes the powder is

placed in a little bag of muslin, and dusted

over the surface. The articles should be after-

wards varnished.

Paper is bronzed by mixing the bronze-

powders up with a little weak gum -water, and
burnishing the surface when dry and hard.

Electrotjrpes, to Bronze. Green. Steep the

medal or figure in a strong solution of common
salt, or sugar, or sal-ammoniac, for a few days ;

wash in water, and allow to dry slowly ; or

suspend it over a vessel containing a small

quantity of bleaching powder, and cover over.

The length of time it is allowed to remain will

determine the depth of colour.

Brown. Add four or five drops of nitric

acid to a wine-glassful of water. The object

is rubbed over with this gently, and allowed

to dry, and when dry subjected to a gradual

and equal heat j the surface will be darkened
in proportion to the heat applied.

Black. Wash the surface over with a little

dilute solution of hydrosulpbate of ammonia,
and dry at a gentle heat.

BROOM. The common name of the plant

spar'tium scopa"rium. A useful diuretic ; of

great service in dropsy. See Decoction.
Broom Ashes. From broom-stalks burnt.

Formerly used as a diuretic in dropsy.

Broom, Salt of. Obtained by dissolving

broom ashes in water, and filtering and evapo-
rating the solution. It consists principally of

carbonate of potassa. It was formerly used
in dropsy, and as an antacid, &c.

BROSSE DE CORAIL. [Fr.] The root of

lucerne Cmedicago sativa), cleaned, dried, and
hammered at the end. Used as a tooth-brush.

BROTH. Syn. Jus (coctis carnibus), Jus'-

CULUM, L. ; BoTTiLiON, JtTS, Fr. ; Fleisch-
BEuHE, Ger. In cookery, the liquor in which
flesh has been boiled. Broth is distinguished

from soup by its inferior strength and quan-
tity of seasoning, &c. It contains much of

the nutriment of the meat. We extract the
following from Dr Letheby's work 'On
Food':—
"A nutritious broth, containing the albu-

men of the meat or chicken, may be obtained
by infusing a third of a pound of minced meat
or chicken in 14 oz. of cold water, to which a
few drops (4 or 5) of muriatic acid and a
little salt (from 10 to 18 grains) have been
added. After digesting for an hour or so, it

should be strained through a sieve, and the

residue washed with five ounces of water, and
pressed. The mixed liquids thus obtained will

furnish about a pint of cold extract of meat,
containing the whole of the soluble consti-

tuents of the meat (albumen, creatin, creati-

nin, &c.), and it may be drunk cold, or

slightly warmed, the temperature not being
raised above 100° P., for fear of coagulating
the albumen."

Broth, Scotch. This, which is in very general

use amongst the middle and working classes

of Scotland, is made as follows :—Put into a

pot three quarts of cold water along with a

cupful of Scotch barley, and let it boil ; add
two pounds of neck of mutton. Allow it to

stew gently for an hour, skimming occasion-

ally. Then add turnips cut in squares, and
onions sliced, and carrots and turnips uncut.
The half of a small cabbage chopped in mode-
rately fine pieces may be put in instead of all

these vegetables ; and leeks may be used in-

stead of onions. Stew the whole for an hour
longer. The broth is now ready. Season with
salt and serve in a tureen. The meat is served

in a separate dish, with the uncut pieces of

turnip and carrot and a little of the broth as

gravy. Any meat may be employed in the
same way. Broths and soups contain the
greater part of the saline matter of the meat,
the crystalline principles, viz. creatin and
creatinin, some of the albumen and fat, and
an amount of gelatin, dependent upon the
duration of the boiling process. They also

contain nearly all the odorous matters of the
meat. Cold water extracts from one sixth to

one fourth of the solid ingredients of meat.
The presence of a large quantity of highly
nitrogenous crystalline principles in broths

and soups accounts for their restorative

powers. These, which are the creatin and
creatinin, bear a close resemblance to the thein

of tea and coffee, and the tJieolromince of

cocoa, in their physiological effects.

Broth is contraindicated for children at the
breast, as it not unfrequently induces sickness,

disorders the bowels, and induces fever. The
same applies to beef tea. When, however,
broth and beef tea are used as clysters in such

quantities that can be retained, they act most
beneficially. See Boiling, Soxtp, &c.

BROWN DYE. Every shade of brown may
be produced, almost at will, by mixtures of

reds and yellows with blues and blacks; or

directly by simple dyes. The following are

examples :

—

a. For Cotton :

—

1. Give the goods a mixed mordant of ace-

tate of alumina and acetate of iron, followed

by a bath of madder or of madder and fustic.

Excess of acetate of alumina turns it on the

AMAEANTH TINT J the acetate of iron darkens
it.

2. First ' gall ' the goods, then turn them
for a short time through the black bath ; next
give them a mordant of sulphate of copper,
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then pass them through a decoction of fustic,

afterwards through a bath of madder, and

again through the solution of sulphate of

copper ; drain, dry, rinse well, and finish with

a boil in soap and water. This gives a CHEST-

NUT-BEOWN.
3. First give the goods a mordant of alum,

then a bath of madder, and next a bath of

fustic to which a little green copperas has

been added. This gives a cinnamon-beown.

h. For Linen :—This varies little from that

commonly employed for cotton.

c. For Silk :

—

1. One of the above mordants is followed by

a bath made by mixing equal parts of the

decoctions of logwood, fustic, and Brazil-wood.

The shade may be varied by altering the pro-

portions of the decoctions; Brazil-wood red-

dening, logwood darkening, and fustic yellow-

ing, the tint.

2. Annotta, 4 oz. ; and pearlash, 1 lb. j are

dissolved in boiling water, q. s. ; the silk is

passed through it for two hours, then taken

out, and squeezed dry; it is next passed

through a mordant of alum, and then through

a bath of Brazil-wood, followed by another of

logwood to which a little green copperas has

been added.

d. For Wool :

—

1. Boil the cloth in a mixed mordant of

alum, common salt, and water, then dye it in a

bath oflogwood to which a little green copperas

has been added. 2 oz. of alum, and 1 oz. of

salt, are required for every lb. of wool.

2. Boil the goods in a mordant of alum and
sulphate of iron, then pass them through a

bath of madder. The more copperas the darker

will be the dye. Good proportions are 2 parts

of alum and 3 of copperas.

3. Give a mordant of alum and tartar, then

pass the goods through a madder bath ; next

run them through a bath of galls and sumach
or logwood to which a little acetate or sulphate

of iron has been added.

4. Mordant the cloth as last, dye in a

madder bath, remove the cloth, add a little

acetate or sulphate of iron, and again pass it

through the bath as long as necessary.

5. Give the cloth a light blue ground with
indigo, and then a mordant of alum ; rinse,

and lastly run it through a bath of madder.
6. A mordant of alum and tartar, followed

by, first a bath of madder, and afterwards a

bath of weld or fustic to which a little iron-

liquor has been previously added. In this

way every shade, from moedore and cinna-
mon to DAEK CHESTNUT, may be produced.

7. Boil fustic-chips, 1 lb., for 2 hours ; pass

the cloth through the bath for 1 hour; take

it out and drain ; add of green coi^pei-as, \\ oz.

;

good madder, 4 oz. ; boil for a short time, and
again pass the cloth throvigh the bath, until it

acquires the proper tint. Beonze-browns,
and every similar shade, may be thus given by
varying the pi-oportions.

e. The following are called sttb'stantive or

DIEECT BEOWNS :

—

1. Decoction of oak-bark. It dyes wool of

a fast brown of various shades, according to

the quantity employed. A mordant of alum
brightens it.

2. Infusion or decoction of walnut-peels.

Dyes wool and silk a brown, which is bright-

ened by alum.
3. Horse-chestnut-peels. A mordant of

chloride of tin turns it on the beonze ; and
sugar of lead, on the reddish-beown.

4. Catechu or Terra Japonica. For cottons.

Blue vitriol turns it on the bronze, and green
copperas darkens it, when applied as mordants.

Acetate of alumina as a mordant brightens it.

The French colour, caemelite, is given with
1 lb. of catechu, 4 oz. of verdigris, and 5 oz.

of sal-ammoniac.

5. Sulphate or chloride of manganese. Dis-

solved in water with a little tartaric acid, it

gives the bronze tint called solitaiee. The
stuff, after being passed through the solution,

is turned through a weak lye of potash, and
afterwards through another of chloride of lime,

to heighten and fix it.

6. ]?russiate of copper. This gives a fine

beonze or YBLLOWISH-BKOWN tO silk. A
mordant of blue vitriol is commonly first given,

followed by a bath of prussiate of potash.

BROWN PIG'MENTS. The principal and
most useful of these are—umber, terra di

Sienna (both burnt and raw), Spanish brown,
and some of the ochres. Brown, of almost

any shade, may be made by the admixture of

blacks with reds and yellows, or with greens,

in different proportions. See Bistee, Black,
Newcastle,' Ochres, Sepia, &c.

Brown, Span'ish. See Ochees.

BROWN PINK. See Yellow Pigments.

BROWN'ING. In cooTcery, a fluid prepara-

tion used to colour and flavour gravies, soups,

&c.

Prep. 1. Sugar, 4 oz. ; and butter, 1 oz.

;

are melted in a frying-pan or ladle with about

a tablespoonful of water, and the heat is con-

tinued until the whole has turned of a deep

brown ; the heat is then lowered a little, and
some port wine (about 1 pint) is gradually

poured in ; the pan is now removed from the

fire, arid the mixture well stirred uutil the

I'oasted sugar is entirely dissolved ; it is then

put into a bottle, and \ oz. each of bruised

pimento and black pepper, 5 or 6 slialots (cut

small), a little m:ice and finely grated lemon-

peel, and 5 pint of nnishi'oom catsup, added.

The bottle is shaken daily for a week, and the

clear liquid, after 5 or 6 days' repose, decanted

into another bottle. Rich flavoured, but ex-

pensive.

2. As the last, but using strong beer, or

water, instead of wine. A ghissful of spirit

may be added after bottling it.

3. Sugar-colouring, 1 pint; salt, \ lb.

1 Under Black Pigments.
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mnsbroom-cntsup, J pint; spico, q. s. Excel-

lent for all ordinary purposea.

4. Lump sugar (powdered), 25 lbs. ; salad

oil, i lb.; heat as before; then add, of port

wine, 1 quart; Cape wine, 3 quarts; shalots,

6 oz. ; mixed spice, 4 oz. ; black pepper, 3 oz.

;

mace, 1 oz; salt, 1 lb.; lemon juice, 1 pint;

catsup, 1 quart; mix well.

5. Good spirit-colouring or sugar-colouring

and mushroom catsup, of each 1 gall. ; Ja-

maica pepper, black pepper, and shalots, of

each 4 oz ; cloves, cassia, and mace, bx'uised,

of each f oz. ; boil in a covered vessel

for 5 minutes ; digest for 14 days, and
strain.

6. Colouring, 3 pints ; mushroom catsup, 1

pint; common salt, f lb.; Chili vinegar

(strongest), ^ pint ; spice, q. s. Half a pint of

British brandy or rum may be added.

Obs. The above are excellent additions to

gravies, soups, &c. ; and of themselves form
most admirable sauces for fish, meat, and
game.
Browning (for Gun-barrels). Frep. The

following are current formulae :

—

1. Blue vitriol, 4 oz. ; tincture of chloride of

iron, 2 oz,; water, 1 quart; dissolve, and add
aquafortis and sweet spirit of nitre, of each
1 oz.

2. Blue vitriol and sweet spirit of nitre, of

each 1 oz. J aquafortis, ^ oz. ; water, 1 pint; as

last.

3. Butter of antimony and sweet oil, equal

parts J well shaken together. To be applied to

the iron previously warmed.
Obs. The above fluids are rubbed on the

barrel (previously well polished and cleaned off

with whiting to remove the oil), and allowed
to remain on for some hours, or until the next

day, when they are rubbed off with a stiff

brush. The process may be repeated, if neces-

sary. The barrel is next washed in water in

which a little pearlash or soda has been dis-

solved, and afterwards well rinsed in clean

water; it is then polished, either with the

burnisher, or with a brush and beeswax.
Sometimes a coat of tough shellac varnish is

applied.

BUTJCEA (sh'a). False cusparia (which
see).

BRUCHBALSAM—RUPTURE BALSAM (Dr
Tanzer).—No. 1. Compound rosemary cerate,

nutmeg cerate, red Johannis oil, yellow wax,
of each 1 part ; fat, 5 parts. No. 2. Mixture
of nutmeg cerate, 50 parts ; tallow, butter, of
each 10 parts, melted and mixed with 25
parts strongest liquor potassje. No. 3. Com-
pound rosemary cerate, oil of bayberries, of
each 2 parts; nutmeg cerate, 4 parts; red
Johannis oil, 6 parts; yellow wax, 3 parts;

tincture of myrrh and tincture of aloes, of

each ^ part; tr. opii, ^ part, melted and
heated until the spirit has evaporated.

(Hager.)

BRUCHPFLASTER—RUPTURE PLASTER
(Kriisi Altherr). A spread plaster, the mass

consisting of 5 parts Bcrgundy pitch and 2
parts turpentine. (Walz and Hager.)

Bruchpflaster—Rupture Plaster (Caspar
Menet). Machine-made paper covered with
thin gauze, and thinly spread with a mass of

9 parts wax, 3 parts turpentine, and 1 part

elemi. (Hager.)

BRUCHSALBE-RUPTURE CERATE (Gott-

lieb Sturzeuegger, Herisau, Canton Appen-
zell). A mixture of 50 parts fat and 1 part
oil of bayberries. (Hager.)

BRUCHE, ruptures cured without medicine,

operation, or pain, by Lavedan, chemist. A
pelotte containing in it zinc and copper plate

on which a solution of the " poudre electro-

chimique" (common salt) is dropped. (Hager.)

BRU'CIA. C23H26N2O4 . 4 Aq. [ Eng., Pr.]

Si/n. Beu'cine; Bru'cina, L. An alkaloid

discovered by Pelletier and Caventou, in the

bark of bru'cia antidysenter'ica, and after-

wards associated with strychnia, in nux
vomica.

Prep. Ground nux vomica, or the bark of

brucia antidysenterica, is boiled in dilute sul-

phuric acid, and the resulting decoction mixed
with hydrate of lime (in excess) ; the crude
precipitate thus obtained is boiled in alcohol

(sp. gr. '850), and the tincture filtered whilst

hot. A mixture of crude strychnia and brucia

is deposited as the fluid cools, and the remainder
is obtained by evaporation. This is powdered
and digested in cold alcohol, which dissolves

out the brucia ; the solution furnishes crystals

on spontaneous evaporation. It may be further

purified by recrystallisation from alcohol.

Prop. Soluble in 850 parts of cold, and
about 500 part^ of hot water; freely solnblte

in alcohol ; added to the dilute acids until they

are neutralised, it forms crystallisable salts,

easily obtained by evaporation.

Tests. It is distinguished from strychnia,

which in many respects it resembles, by its

ready solubility in both dilute and absolute

alcohol, and its insolubility in ether. With
nitric acid it strikes a fine red colour, which
is removed by sulphuretted hydrogen and sul-

phurous acid. Iodic acid, chloric acid, and
chlorine, also turn it red.

Professor Sonnenschein has succeeded in

converting brucia into strychnia. He says

—

" Brucia C23H._,f,No04 and Strychnia Co, (122^202

diflTer apparently considerably in their coni^wsi-

tion ; hut the former may easily be converted

into the latter. Referring to the formula} it will

be seen that strychnia is produced by combiiaing

brucia with 4t), and eliminating 2H2O1 and

2CO2. This is effected as follows :— Brucia is

moderately heated with 4 to 5 times its

weight of diluted nitric acid, when a red

colouration will bo produced and gases evolved,

which cause in a mixture of barium chloride

and ammonia a wliifce precipitate of carbonate

of barium.
The red solution is concentrated in a water-

bath, supersaturated with potassa, and agi-

tated with ether, which, on spontaneous
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evaporation, leaves a reddish mass, containing

a red colouring matter, a yellowish resin, and

an alkaloid which is obtained pure by dissolv-

ing in an acid and crystallising. This base

has the intensity, bitter taste, and other proper-

ties of strychnia, gives the characteristic re-

actions with potassium chromate, cerium oxide,

and sulphuric acid, and yields with chlorine

the sparingly soluble compound. The muriate

crystallises in fine silky needles, from which
9"20 per cent, of chlorine was obtained.

The conversion of brucia into strychnia is not

only highly interesting, but it is likewise of

great importance in forensic analysis, proving

again that in such cases the employment of

oxidising agents is admissible only with great

caution. A student who had received for

analysis a mixture containing, among other

substances, brucia and nitrate of lead, em-
ployed the process of Stas and Otto for the

separation of the alkaloids, and found strych-

nia instead of brucia which had been
oxidised by the liberated nitric acid.

" If strychnia is heated with a strong base

like potassa, soda, or baryta, for some time,

in a sealed glass tube placed in a water-bath,

a body is obtained which no longer shows the

reactions of strychnia, but resembles brucia in

its reactions. The experiments on this decom-
position, which is likewise of importance in

forensic analysis, are not yet concluded."

BRUISE (brodze). Syn. Contu'sio, Cok-
TU'SUM, L. J

Contusion, Metteteissuee, Fr.

;

Beatjsohe, Quetschung, &c., Ger. A con-

tusion J but in popular language applied

chiefly to cases in which there is an extravasa-

tion of blood owing to the rupture of the

minute vessels, with consequent discoloration

or tumefaction of the part.

Treatment,—In common cases, sufficiently

serious, bruises may be rubbed with a little

opodeldoc or soap-liniment j or, if the inflam-

mation be considerable, they may be bathed

with a little weak goulard water, or with

vinegar and water. In more severe cases

leeches may be applied. See Conttjsion.

Treatment for Animals.—The same as for

man.
BRUNS'WICK BLACK. See Vaenishes.
BEQNS'WICK GREEN. See Geben Pig-

ments.
BRUSHES. Brushes may be best washed

in a moderately cold weak solution of borax.

They should afterwards be rinsed in cold water

and dried.

BRUSTBONBONS—PECTORAL BONBONS
(Pr., StoUwerck, Cologne). Carageen, 3

parts J
Iceland moss, 2 parts j red poppy

petals, 1^ parts; coltsfoot, I part; liquorice,

2 parts; marshmallow root, 2 parts; daisy

(Bellis perennis), 1| parts ; Soucliong tea, 1

part; boiled with 24 parts of water till re-

duced to half, and the fluid afterwards mixed
with refined sugar.

BRUSTGELEE—PECTORAL JELLY (Dau-

bitz, lierlin). A yellowisli-brown nearly clear

jelly, with a sweet, weak anise, followed by a
somewhat bitter taste, made of gelatin, 12
grammes ; sugar, 60 grammes ; and a herbal

infusion, 120 grammes; the latter made from
anise, star-anise, Iceland moss, &c.
BRUSTPULVER — PECTORAL POWDER

(Beliol, Paris). For chronic pains in the

chest. A mixture of 75 parts milk-sugar, 20
parts gum arable, 5 parts Rochelle salt.

(Mayer.)

BRUSTSAFT PRAPARIRTER — PRE-
PARED PECTORAL JUICE (Rudolph Biitt-

ner, Berlin). For coughs, hoarseness, tight-

ness of the chest, &c. An ordinary pectoral

tea made of an infusion of red poppy petals,

which is boiled to a syrup with sugar.

(Eager.)

BRUSTSYRUP WEISER MAYERSCHER—
"WHITE PECTORAL SYRUP (G. A. W. Mayer,
Breslau). 4 parts powdered radish extracted

with 5 parts water (according to others rose-

water), the liquor expressed and filtered. 6
parts of the clear liquor digested with 10 parts

of sugar to make a syrup. (Hager.) Fre-
quently nothing but a simple solution of

sugar.

Brustsyrup—Pectoral Syrup (Dr Moth). A
mixture of syrup of marshmallow, 1000 parts

;

extract of horebound, 30 parts; oxyrael of

squills, 50 parts ; aq. amygd. amar., 25 parts;

aqua, foenic, 100 parts ; spirit of ether, 10
parts.

BRUSTWARZEN—MITTEL ZUR HEX-
LUNG "WUNDER. Miraculous remedy for

healing sore nipples. (From Paris.) A dirty

brownish-yellow, somewhat turbid liquid,

smelling of vinegar, and with a taste both
sour and sweeto A solution of I5 parts

litharge in 100 parts vinegar. (Wittstein.)

Brustwarzen—Mittel Gegen Wunde. Sore
nipple preventive. (From Paris.) Acetic acid,

1 part ; sugar of lead, 3 parts ; camphor, 5

parts ; water, 100 parts. (Terrell.)

BRUSTWARZENBALSAM, RIGAER—
RIGA'S NIPPLE BALSAM. A mixture of

the yolk of one egg with 10 to 12 grammes
balsam of Peru.

BRY'ONIN (-nin). A peculiar bitter prin-

ciple extracted from the root of white bryony
{brt/onia dioica, Jacq.). It is obtained from
the dry extract of the expressed juice, by
solution in alcohol, filtration, and cautious

evaporation.

Prop,, &(c. A yellowish- white mass. It is

a drastic purgative ; and, in large doses,

poisonous. It enters into the composition of

several quack medicines.

BUBBLE-AND-SQUEAK. In cookery, a

species of olla podrida variously prepared, as

the materials and fancy of the maker dic-

tate.

Prep. (Rundell.) Take slices of cold meat,

fry them quickly until brown, and put them
into a dish to keep them hot. Then clean the

pan from the fat ; put in it greens and carrots

(previously boiled and chopped sni;ill) ; add a
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little butter, pepper, and salt ; make them very

liot, and put them round the beef with a little

gravy. Cold boiled pork is a better material

for bubble-and-squeak than beef. In either

case the slices should be very thin and lightly

fried.

BUB'BLE PEVERJ. See Pemphigus.
BU'CHU (-ku). The plant dios'ma erena'ta

(which see).

BUCK'BEAN or BOG'BEAN. The menyanthes
trifoliata. See Infusions,

BUCKINGHAM'S DYE for the whiskers;
manufactured by R. E. Hall & Co., Nashua,
N.H. This whisker dye is an ammoniacal
solution of nitrate of silver, and consists of i
gramme nitrate of silver, 2i grammes solution

of ammonia, and 40 grammes distilled water.

(Dr Schacht.)

BUCK'THORN. Syn. Rham'nus, L. The
rham'nus cathar'ticus (Linn.). Berries (bac'c^
eham'ni, L.), cathartic; juice of the berries

(suc'cus E., L.) is officinal in the B. P. See
Rhamnine, Syrups, &c.

BUCK'WHEAT. See Wheat.
BUG. Syn. Ci'mbx, L.; Punaise, Fr.

;

Wanse, Ger. A name popularly and very

loosely applied to a vast number of insects

that infest houses and plants ; in zoology,

hemipterous insects of the genus ' cimex,' of

which there are many hundred species ; appr.,

the bed-bug.

Bi^. Syn. Bed'-bug, House'-b., Wall-b.,
Wall'-iouse*, &c. ; Ci'mex domes'ticus,

C. lectuia"eius (Linn.), L. ; Punaise, Fr.

;

Bettwanze, Hauswanse, Ger. An insect

too well known in all the larger towns of

Europe and America, and in the huts of squalid

poverty everywhere, to require a description

here. It is almost the only species of the bug
kind tliat has undeveloped wings. Its intro-

duction to England is believed to have occurred
soon after the great Fire of London (a.d.1666).

Human blood appears to be its favourite food

;

but it will also eat grain, seed, flour, dried

paste, size, soft deal, beech, osier, &c. Cedar,

mahogany, and the odorous and harder woods
are usually avoided by this insect. Aromatics,

perfumes, and strong odoui's generally are

unfavorable to its propagation.

Exterm., ^c. Various means have been
adopted to prevent the accession, and to de-

stroy or drive away, these enemies of " tired

nature's sweet restorer, balmy sleep." Among
the most certain of these is thorough cleanli-

ness and ventilation. The furniture brokers
put articles infested with these insects into a
room with doors and windows fitting quite
close, and subject tliem to the fumes of burning
sulphur or chlorine gas. In the small way
poisonous washes are commonly resorted to.

For this purpose nothing is more effective

than chloride of lime or chloride of zinc ; the
latter being preferable to the other on account
of its being comparatively scentless.

The following mixtures are in common use,

or have been recommended for this purpose :

—

vol. I.

1. Corrosive sublimate (in powder) and hy-
drochloric acid, of each 1 oz. ; hot water, f
pint; agitato them together until the first is

completely dissolved. It is applied with a
paint-brush, observing to rub it well into the
cracks and joints. This is the common ' bug-
wash ' of the shops. It is a deadly poison !

2. As the last, but substituting 2 oz. of sal-

ammoniac for the hydrochloric acid.

3. Oil of turpentine, 1 pint ; camphor, 2 oz.

;

dissolve. Very cleanly and effective.

4. Tobacco-water, made by steeping 2 oz.

of good shag in 1 pint of warm water for a
few hours.

5. Crude pyroligneous acid,

6. Coal-tar naphtha. This, as well as No. 3
{above), should never be used by candle-light,

as it is excessively inflammable. When the
smell of the common naphtha is objectionable,

benzol or benzine may be used instead. The
celebrated nostrum vended under the name of
' Insecticide ' is said to be nothing but
benzol.

7. Sulphurated potash (in powder), 6 oz.

;

soft soap, 5 lb.; oil of turpentine, \ pint or

q. s. to make a species of soft ointment. The
odour of the last three (Nos. 5, 6, 7) is rather
persistent and disagreeal)le ; but they are very
effective.

8. Strong mercurial ointment, soft soap, and
oil of turpentine, equal parts, triturated to-

gether. Rather greasy and dirty.

9. Scotch or Welsh snuff, mixed with twice

its weight of soft soap.

10. Sulphur, or squills, in impalpable powder,
blown into the cracks or joints, or scattered in

a fine cloud, by means of a hollow ball or

balloon of vulcanised India rubber filled with
it and furnished with a small wooden jet or

mouth-piece, or in any other convenient man-
ner. Very cleanly and effective. Dumont's
' Patent Vermin Killer,' as well as the whole
host of imitations of it, is of this kind.

Ohs. Out of the above list thei-e is ample
room for selection. The common practice is

to take the bedstead or other piece of furni-

ture to pieces before applying them.
These pests exist only in dirty houses, A care-

ful housewife orservant will sooncompletelyde-

stroy them. The surest method of destruction is

to catch them individually when they attack the

person in bed. When their bite is felt, instantly

rise and light a candle and capture them.

This may be troublesome, but if there be not

a great number a few nights will finish them.

When there is a large number, and they have
gained a lodgment in the timbers, take the

bed in pieces, and fill in all the apertures and
joints with a mixture of soft soap and Scotch

snuft'. A piece of wicker-work, called a bug-
trap, placed at the head of the bed, forms a
receptacle for them, and then they may be

daily caught till no more are left. Oil-painting

a wall is a sure means of excluding and de-

sti'oying them. It has been asserted that these

insects are so fond of narrow-leaved dittany or

24
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pepperwort (lepidium ruderale), that if a

bunch of it be suspended near their haunts

they will settle in it, and may be thus easily

captured. It is said to be commonly used as

a bug-trap in some of our rural districts.

Water, poured boiling from the spout of a

kettle into the cracks and joints, is a cleanly

and certain remedj', which we have often seen

employed ; so also is a jet of steam ; they are

hoth destructive to all insects, and will be

found particularly so to beetles.

The proper time for attacking these pests is

early in March, or shortly before they are re-

vived from their dormant state by the warm
weather. See Insects.

Bug, Harvest. See Acaei.
BU'G-LE (bu'gl). An elongated cylindrical

glass bead. See Bead.
BUILDING STONES. Amongst the cal-

careous and magnesian stones used for build-

ing many of the fine-grained and porous

varieties are liable to split into flakes after a
few years' exposure to the atmosphere, owing
to the absorption by the stone of water, which,

becoming frozen during severe weather, frac-

tures the stone by its expansion. Brard in-

vented a simple meansof ascertaining whether
a building stoue is liable to this defect, which
consists in taking a smoothly-cut block of the

stone, one or two inches square, and placing it

in a cold saturated solution of sodic sulphate.

The temperature of the solution is gradually

raised to the boiling point ; it is allowed to

boil for half an hour, and then the stone is

left to cool in the liquid. When cold it is

suspended over a dish, and once a day for a

week or a fortnight plmiged for a few moments
into a cold saturated solution of sodic sulphate,

and it is then again freely suspended in the

air. The sulphate crystallises in the pores of

the stone and splits off fragments of it. A
similar experiment is made upon an equal-

sized mass of stone which is known to be free

from this defect. By tlie comparative weight
of these fragments in the two cases the ten-

dency of the stone to the defect in question

may be estimated.

A stone that is placed in a building in a

position similar to that in which it is found in

the quarry, that is, with its seams lying hori-

zontally, is found to resist the weather much
more successfully than one that has not been
so placed.

BUN. A well-known kind of light, sweet
cake.

Prep. 1. BATH-BtTNS :—As 6, but adding a

little candied lemon and orange peel, and put-

ting a little grated poel and a few caraway
comfits on the top of each.

2. Cnoss-BUNS :—Flour, 2 2- lbs.; sifted sugar
^Ib. ; coriander seeds, cassia, and mace, of each
(powdered) a sufficiency ; make a paste with
butter, J lb.

; (dissolved in) hot milk, 5 pint;
work with three table-spoonfuls of ye:ist ; set
it before the fire for an hour to rise, then make
it into buns, and set them before tlie fire on a

tin for half an hour; lastly, brush them over
with warm milk, and bake them to a nice brown
in a moderate oven.

3. Madeiea-bunS :—Butter, 8 oz. ; 2 eggs

;

flour, 1 lb.
; powdered sugar, 6 oz. ; half a

nutmeg (grated) ; powdered ginger and cara-

way seeds, of each ^ teaspoonful ; work well

together, then add as much milk as required,

and ferment; lastly,bake on tins in a quick oven.

4. Plain buns :—Flour, 2 lbs. ; butter, i lb.

;

sugar, 6 oz. ; a little salt, caraway and ginger;
make a paste with yeast, 4 spoonfuls, .ind

warm milk, q. s. ; as before.

5. Penny-buns :—To the last add of cur-

rants, well washed, f lb. ; and water, stained
by steeping a little saffron in it, q. s., to give a
light yellow tinge to them.

6. Rich buns :—Fine flour, 3 lbs ; sugar,

1 lb.; butter, 2 lbs. (melted and beat with)
rose water, 4 oz. ; currants, 1 lb. ;

yeast, \
pint ; as before.

Ols. The great secret in producing good
buns is the use of sweet yeast and the best

currants only, and thoroughly washing these

last in a sieve or colander, to remove grit,

before adding them to the dough.
BUNION (-yiin). A species of corn or

swelling on the ball of the great toe, resulting

from pressure, and irritation by friction. The
treatment recommended for corns applies also

to bunions ; but in consequence of the greater

extension of the disease, the cui-e is more
tedious. A bunion may often be effectually

stopped and removed by poulticing it, and, at

the proper time, carefully opening it with a

lancet. See Coens.
BURETTE. A graduated glass vessel em-

ployed in volumetric analysis for measuring
liquids.

1. The first burette was invented by Gay-
Lussac, a drawing of whose instrument is

given below.

It rarely, if ever, has a capacity greater than
50 cubic centimetres, and consists of a narrow
tube fused on to a wider one. The larger tube
is about 33 centimetres long, the graduated
portion occupying about 25 centimetres, and
its internal diameter measures 15 millimetres

;

the narrow tube has a diameter of 4 milli-

metres, which in the upper bent end decreases

to 2 millimetres. When used the instrument
should be held in the left hand, the bottom
part being allowed to lean a little against the

chest. The operation is aided by giving the

instrument from time to time a slight turn in

the direction of its longitudinal axis, thereby
placing the curve of the stout alternately in a

more vei'tical, alternately in a more horizontal

position. The volume must not be read off

jjefore the surface of the liquid has attained a

constant height.

2. Geissler's burette. This instrument
differs from Gay-Lussac's in having the narrow
tube inside, instead of outside the wider one.

It is found very convenient in use, and is

less liable to fracture than Gay-Lussac's.
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3. Molir'a hnrettc, which can be move

easily ami readily iTiana<?e(l t.liiin either of tlie

distinctly marked line. Its distinctneps may
be hoiglilcned by adopting Mohr's contrivance

a. h.

which consists in pasting on a sheet of very

white cardboard a broad strip of black paper,

and when reading off holding this close

behind the burette in a position to place the

border line between white and black from 2 to

8 millimetres below the lower border of the

dark zone as shown in figure c.

Geisslev's Burette.

two preceding ones, is described and figured
under Alkalimetey.

In volumetric analysis the method of taking
the readings of the burette is an operation
of great importance, requiring considerable
method and practice.

The first proceeding is to bring the eye to a
level with the fluid, and to adopt a fixed and
unalterable standard of what is to be con-
sidered the surface.

If you hold a burette partly filled with
water between the eye and a strongly illu-
mined wall, the surface of the fluid presents
the appearance shown in fig. a. If you hold
close behind the tube a sheet of white paper
with a strong light falling on it, the surface of
the fluid will present an appearance similar to
that shown in fig. b.

In both cases you have read off at the lower
border of the dark zone, this being the most

Great care must be taken to hold the paper
invariably in the same position, since if it be

held lower down, the lower border of the black

zone will move higher up.

To test the correctness of the graduation of

a burette proceed as follows :— Fill the instru-

ment up to the highest division with water at
60'8° F., then let the cubic centimetres of the
liquid flow out into an accurately weighed
flask, and determine the weight of these ten
cubic centimetres in the usual way; then let

another quantity of ten cubic centimetres flow

out, and weigh again, and repeat the operation
till the contents of the bnrette are exhausted.

I If the instrument is correctly graduated, every
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ten cubic centimetres of water at 60*8 F.

must weigh 9-990 grammes.

BUEG'LARIES. The common precautions

of locks and bolts, alarum-bells and fire-arms,

are frequently found useless in preserving

houses from burglars ; but a light in the upper

part of the house, or a small dog on the

ground-floor, with the means of running into

a place of safety from its enemies, has been

seldom known to fail. A combination of the

two would undoubtedly be doubly effective.

The bark of the dog and the fear of detection

by the approach of the light would deter the

majority of rogues of common pluck and

feeling. A dog out of doors, and consequently

accessible, however large and fierce, is easily

pacified or silenced by men of the class re-

ferred to.

BURLS, REMOVAL OF, from Cloth and

Wool. Introduce the wool or the woollen

goods into 100 litres of sulphuric acid at 6°

B., in which 500 grams of alum and 250

grams of salt have been dissolved. Work in

this bath for one or two hours, drain in the

centrifugal, and hang up at 100° to 120°.

Wash for an hour and a half in clear water,

treat for two hours with fuller's earth, soda

and lime, and wash again for two hours. Sul-

phuric acid is adapted only for whites and
indigo blues. For coloured goods solutions of

chloride of tin, and chloride of manganese at

6° B., are recommended.
BURNSi and Scalds.2 Treatm. When the

injury is superficial and slight, a little creosote

may be applied to the part. If a scald, the

vesicle should be first pierced with a needle,

or what is better, snipped with a pair of scis-

sors, and the water which it contains should be
then gently squeezed out. When creosote is

not procurable, a liniment formed of equal

parts of soft soap, basilicon ointment, oil of

turpentine, and water, may be used instead.

When the part feels very hot and painful, a

poultice may be applied, on the surface of

which a few drops of creosote, or of the lini-

ment, should be spread with a knife. This

treatment will generally succeed in allaying

the pain. It may be followed by a dressing of

zinc ointment, or any other like simple emol-
lient or unctuous preparation. Creosote, con-

trary to what is commonly asserted, produces
scarcely any smarting or pain ; whilst it rapidly

removes the burning sensation, and the

charred surface soon assumes a dry scabby
appearance, which, by dressing with simple

ointment, soon comes off and leaves the part

beneath in a sound and healthy state. If a

poultice be applied it is best to keep it on until

the next day. Plunging the part into vei-y cold

water immediately alter the receipt of an
injury of this kind will frequently prevent any
further ramedy being required. Flexible

collodion painted over a burn forms a good
protective envelope. In all cases cooling laxa-

1 KuKN, 3. sin);;.; Ambus'tio, L. BrOluiie, Fr.

;

Bpand, Bhandmahl, Ger. » See Scalds (under S).

tives should be administered; and the diet

should be rather low until the inflammatory
symptoms subside.

Treatmentfor Animals. Carbolic dressing,

exclusion of air, cotton wool, linseed oil and
lime water.

BURNING-GLASS. See Lens.
BUTEA FRONDOSA, Eoxl. (Ind. Ph.) Syn.

Benoal Kino Tree. Sahitat. Common all

over India.— Officinal part. The inspissated

juice obtained from the stem by incision (Bm-

tecB Gummi, Kino Bengalensis, Bengal Jcino).

It occurs in the form of irregular shining frag-

ments, seldom as large as a pea; more or less

mixed with adherent pieces of greyish bark

;

of an intense ruby colour and astringent taste

;

soluble, but not freely so, in water and in

alcohol. Its astringency is due to the presence
of tannic and gallic acids.

—

Prop,
(f*

Uses.

Similar to those of kino, for which it has been
found an efficient substitute.

—

Prep. Same as

those of kino.

BUTTER. [Eng., Ger.] Syn. Btjtt'etjm,

L. ; Betjeee, Fr. ; Butee, Buteea, Sax. The
fatty matter obtained from cream by churn-
ing it.

Manuf. The process of making butter by
the common operation of churning is extremely
simple, and is well known. The chief objects

to attend to are maintaining a proper tem-
perature, and a certain degree of exposure to

the air. Extreme cleanliness must also be
observed ; the churn and other utensils being
frequently scalded out with water. When the
butter is * come,' it should be put into a fresh-

scalded pan, or tub, which has been standing
in cold water, cold water poured on it, and
after it has acquired some hardness, it should

be well beaten with a flat board until not the
least taste of the buttermilk remains, and the
water, which must be often changed, becomes
quite colourless and tasteless. A little salt

may then be worked into it; after which it

may be weighed and made into ' forms,' which
should then be thrown into cold water con-

tained in an earthen pan provided with a cover.

In this way nice and cool butter may be ob-

tained in the hottest weather.

At Dumbarton the newly separated butter

is put into a clean vessel, and a corn sickle is

drawn several times crosswise through it, to

extract any hairs that may adhere to it. This
operation is performed in very cold spring

water, and is followed by thoroughly washing
it therein. 10 oz. of salt are now added to

every stone-weight of the butter, and well

mixed in.

In Devonshire the milk is generally scalded

in copper pans over a charcoal or wood fire,

and the cream collected as soon as it rises, or,

and more frequently, when the whole has got

cold. It is then churned in the usual way. On
the small scale the butter is commonly obtained

from this cream by patiently working it with

the hand in a shallow pan or tub. Without
care the cream is apt to absorb some of the
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fumes from the cliuiroal, which impart ii pecu-

liar taste to the butter. Tiiis is the reason

why some of the Devonshire butter has a slif^ht

smoky flavour. It may be removed by tho-

rough washing in cold water. Of late years,

in the large dairy-farms of Devonshire, covered

flues, with openings to receive the bottoms of

the pans, have superseded open fires, by which
the danger of contamination from the fumes
is removed.

Choice. Fresh butter has a pleasant odour
and is of an equal colour throughout
its substance. If it smells soui", the butter-

milk has not been well washed out ; and if

it is streaked or veiny, it is probably mixed
with stale butter or lard. A good way to try

butter is to thrust a knife into it, which should
not smell rancid and unpleasant when with-
drawn. Rancid and stale butter, when eaten
in quantity, is capable of producing dangerous
symptoms.

Pur. The cheaper kinds of butter are fre-

quently adulterated with common wheat-flour,

oatmeal, pea -flour, lard, and is sometimes
mixed with suet and turnips, as well as with a
large quantity of salt and water. The trick

is concocted between the Irish factors and the
London dealers. The liigher priced article is

seldom mixed with anything beyond an excess

of salt and water, nothwithstanding the as-

sertions of alarmists to the contrai'y. The
presence of lard may be detected by the flavour

and paleness of the colour. A little of the
sample adulterated with the other substances
named, if melted in a glass tube or phial, will

separate into strata, which are very marked
when cold.

Quantitative Analysis of Butter.—1. The
following process for the analysis of butter,
by Mr A. H. Allen, is extracted from the
' Chemical News ' (xxxii, 77) :—The Society
of Public Analysts has adopted 80-00 per
cent, as the lowest limit of fat contained
in a genuine butter.

The amount of water is best ascertained by
heating 5 grams of the butter in a small
weighed beaker to a temperature of about
110° or 120° C. for an hour or so. Some
chemists merely heat the butter on a water
bath. According to the author's experience,
perfect drying is next to impossible at that
temperature.

The dried butter is next treated in the
beaker with anhydrous ether, or commercial
benzoline. The former liquid is expensive and
inconveniently volatile, while it must be used
in a perfectly anhydrous condition (to avoid
solution of the salt), and except when boiling
has but a limited solvent power for butter,
especially when adulterated. Benzoline dis-

solves fat more readily than ether: it does
not volatilise so rapidly at ordinary tempera-
tures, it is always anhyclrous and has the
advantage of low price. The " benzoline

"

employed by the author is made by redistilling

the commercial article from a retort iuiinersed

in a bath of boiling water. About one third

of tli(i original hulk usually comes over readily

at 100° 0., and has a gravity of 0-G89.

Ou wai'ming the beaker containing the

benzoline the dry butter readily dissolves. The
liquid is poured on a small dry filter and
washed with warm benzoline, the filtrate boing
collected in a small wide beaker. If the lilter

had been previously weighed, its increase of

weight, after careful drying, will of course

give the quantity of curd and salt in the 5

grams of butter taken. Except in cases in

which extreme accuracy is desired, it is pre-

ferable to scrape the residue ofE the filter and
weigh it separately.

The error (owing to imperfect removal)
only amounts to one or two tenths per
cent, of the butter taken. As the salt is

accurately estimated afterwards, the loss falls

on the curd. The salt may be determined by
careful ignition of the filter and residue, the

incombustible matter consisting almost wholly
of common salt, while the curd is ascertained

by loss of weight. This method is not to be
recommended ; for without great care some of

the salt will be volatilised and lost, the error

causing the amount of curd to appear excessive.

Ignition also i-enders any further examina-
tion of the curd an impossibility. A far

preferable plan is to return the weighed curd
and salt to the filter, and to wash them with
cold water. The filtrate is made up to 100
c. c, and the salt is estimated in a half of it

by titrating with decinormal nitrate of silver.

The remaining portion of the solution can be
employed for the estimation of sugar, if de-

sired. This is effected by inverse titration

with Pehling's copper solution, in the same
way as grape sugar. The estimation of sugar
may sometimes be of interest, as a means of

ascertaining whether the aqueous portion of

the butter consisted of mere water or of serum
of milk. In other words, the estimation of

the sugar may furnish a means of ascertaining

whether an excess of water in the butter is

due to insufficient removal of the butter-milk,

or to subsequent incorporation of water. Every
0*001 gram of milk sugar represents about
0'022 of average milk serum.

The residue insoluble in cold water usually

consists almost wholly of casein. If, however,

the butter has been adulterated with mashed
potatoes, flour, or other starchy matters—said

to be occasionally employed—they will be found

here. The presence of starch in the residue

will, of course, be readily indicated by treating

it with hot water, and testing the cooled liquid

with solution of iodine. By pressing out a

small portion of the butter between two slips

of glass, so as to obtain a thin film, and ob-

serving it under the microscope (or by ob-

serving the caseous residue after treatment
with cold water), the nature of the starch

may be ascertained.

The solution of the fatty matter in benzoline

is evaporated at 100^ C. till it no longer
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decreases in weight. The average proportion oi:

fatty matter in butter is about 85 per cent.

If less than 80 per cent, the butter must be

considered adulterated. It is evident that a

careful estimation of the pei'-centage of fatty

matter would often render separate estimations

of the water, curd, and salt unnecessary ; for

unless the sum of the three latter constituents

exceeded 20 per cent, the butter could not be
considered as adulterated, unless by an admix-
ture of other fats.

An easy and rapid method of estimating the

fat in the undried butter is therefore a great

desideratum ; but unfortunately no satisfactory

method is at present known. The indirect

estimation of the fat, by subtracting the sum
of the per-centages of water, curd, and salt

from lOO'OO, ought to agree with the direct

estimation of fat within 0*5 per cent., and the
variation is often much less.

2, Dr Dupre adopts the following method:
About 5 grams of the dry filtered butter fat

are weighed in a small strong flask ; 25 c. c.

of a normal alcoholic soda solution are added

;

the flask is closed by means of a well-fitting

cauotchouc stopper, firmly secured by a piece

of canvas and string, and heated in a water-

bath for about an hour. When cool the flask

is opened, the contents—which are semi-solid

—carefully liquefied by heat, and washed into

a flask with hot water. This flask is now heated
for some time on a water-bath to expel the
alcohol, some more hot water is added, and
25 c. c. of diluted sulphuric acid somewhat
stronger than the alkali used, are run in. The
contents are allowed to cool, and the acid

aqueous solution below the cake of fatty acids

is passed through a filter. The fatty acids in

the flask are washed by hot water in the
manner recommended by Dr Muter, i.e., each
time allowed to cool; all the washings are

passed through a filter.

The author uses no cambric, but passes

everything through paper. With care scarcely

any of the fatty acid will find its way into the

filter. After the washing with water is com-
pleted and the flask drained, he washes any
fatty acid that may be on the filter into the
flask by means of a mixture of alcohol and
ether on a water bath, and finally dries the
fatty acids in the flask at a temperature of
105° C. The drying can be done readily if the
melted fat is now and then shaken briskly, so

as to subdivide the water as much as possible.

In this way the acids when once in the flask

are not taken out until their weight has been
taken, thus reducing the risk of loss to a

minimum. Meanwhile the acidity of the

aqueous filtrate and washings is estimated by
decinormal soda solution. Subtracting from
the amount required to the proportion neces-

sary to neutralise the excess of acid added in

decomposing the soap, the rest represents the
soluble fatty acids contained in the butter
taken, and on the assumption of its being
butyri acid, we can, of course, calculate the

amount of this acid present. When once the
equivalent of the soluble acids present in

butter is fairly determined, this, of course,
will have to be substituted for that of butyric
acid. The results thus obtained are very
accurate, and the process is very simple in

execution.

The author has satisfied himself by repeated
experiments that the alkalinity of the alcoho-
lic soda solution by itself is not altered by the
process. The author places no reliance on the
specific gravity test, as he finds that mutton
dripping, and other fats likely to be used as

adulterants of butter, may acquire a specific

gravity above "911 by being strongly and re-

peatedly heated. He thinks, however, that
any sample of butter below '911 may safely be
pronounced adulterated.

In a subsequent note Dr Dupre states that
he has effected the saponification, decomposi-
tion of the soap, and the washing and drying
of the fatty acids at ordinary temperature,
thus still further reducing the risk of breaking
up the higher into lower acids. The saponifi-

cation is readily effected by using a sufficiency

of alcoholic soda. Between four and five

grams of the dry butter fat were shaken up
for several minutes with 100 c. c. of normal
alcoholic soda. The butter soon dissolves, but
after a time the solution gelatinises to a clear

transparent mass. (The temperature of the
laboratory at the time of these experiments
ranged between 22° and 50°.) This jelly is

now allowed to stand over night, during which
time the smell of butyric ether, very strong
at first, entirely disappears. In one of the
experiments the alcohol was allowed to evapo-
rate spontaneously before the acid was added

;

in the other (made with a different sample of
butter) the soap was dissolved in about half a
litre of water, and at once decomposed by the
addition of hydrochloric acid.

The fatty acids which separated in white
curdy masses were thoroughly washed on a
filter with cold water, about four litres, dried

in vacuo over oil of vitriol, and weighed. The
results of experiment show that butter fat

yields the same proportion of insoluble fatty

acids when saponified with or without the aid

of heat.

3. Mr Gatehouse. Sapid Method of Detect-

ing the Adulteration of Butter with other Fats.

The following comparative method is based

upon the insolubility of potassium stearate in

alkaline solutions when the stearate has been
produced at high temperatures

:

Before applying the test it is essential to

remove all curd, butter- milk, and salt, by
washing with hot water or dissolving in ether.

Twenty grains of the butter are placed in a

large test-tube one third full with water boiled

thoroughly and allowed to stand till the fat

separates. The fat is either dissolved in ether,

and after evaporation saponified, or the lower

layer of the liquid is drawn off by a pipette

as follows :—A Ihin glass tube is drawn out to
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a I'airly fine point and bent at £lio top to an
obtuse angle. Wliilst the butter is still liquid

this nozzle is iuserti'd into the bottom of the

test-tube, placing the finger over the upper
end to prevent any liquid from getting in till

it reaches the bottom. When fairly cold the

liquid may be withdrawn by a pipette attached

to the tube. This jirocess can be repeated till

the washings are free from chlorides.

The saponification is effected by heating the

purified butter with \—\ of its own weight
of pure solid potassium hydrate (purified by
alcohol) to a temperature above 420° F.

;

applying the heat gently at first, and when
the frothing ceases, heating it more strongly,

till no further apparent action occurs. The
ultimate temperature during saponification

must be kept above 400° for some minutes,
otherwise the sterate formed will be soluble

instead of insoluble in the alkaline solution.

If the butter is pure, the colour of the
residue will be at the utmost light yellow, but
should the butter be adulterated to any extent,

it may be almost black. Too much reliance

must not, however, be placed on the colour.

After allowing the tube and its contents to

cool, the mass is boiled with successive portions
of distilled water till 6 oz. (or 200 c. c.) alto-

gether have been used. If the butter is pure,

a portion of this solution poured into a test-

tube will present only a faint opalescence ; if,

on the other hand, the butter is impure, a

decided opacity will be perceived, the degree
depending upon the amount of adulteration.

The amount of adulteration in any sample
is determined by first obtaining pure butter
and adding to separate portions of it known
per-centages of lard, &c. Each of these can
be saponified as stated above ; they are then
corked up in tubes of equal diameter and
labelled with the per-centage of lard they con-
tain. On comparing them it will be seen that

2 per cent, of lard can be clearly indicated.

When a butter is analysed all that is wanted
is to saponify, make up to the correct strength,
and after cooling pour into a test-tube and
compare with the specimen tubes.

4. Dr Redwood. The Determination of the

Melting Points of Butter and other Fats. The
apparatus in the form best suited for general
use consists of a basin, two small beakers, and
a thermometer. The author uses an enamelled
iron basin about six inches in diameter, and
three and a half inches deep. In this is placed
a beaker four and a half inches deep and three
inches in diameter, and within this beaker is

placed another much smaller one, supported
by its projecting rim on a disk of tinplate or
copper, the outer edge of which rests on the
mouth of the larger beaker. Some mercury
is put in the smaller beaker to the depth of
about an inch, and cold water into the larger

beaker, so that its surface shall be half an inch
or an inch higher than that of the mercury.
A small drop of the fat which has been pre-

viously melted and heated to several degrees

above its melting-point, but has been allowed
to cool again to near its setting point, is put
on the surface or the cold mercury. This is

best done by means of a tliin glass rod about
one eighth of an inch in diameter, the end of

which has l)een rounded off in the blow-pipe
flame.

It is important that the drop should be very

small, and its temperature when placed on the

mercury not much above its melting point,

for if it be too hot it will spread over the sur-

face of the mercury, which is not desirable.

If the rounded end of the rod be slightly

dipped into the melted fat, and then brought
to the surface of the mercury, a small hemi-
spherical particle will attach itself there and
speedily congeal, becoming more or less opaque
in doing so. The weight of one of these

hemispherical masses, which should not be
more than the eighth of an inch in diameter,

will be from ^ to -J^ of a grain. Having
placed the di'op of fat upon the mercury, the

bulb of a thermometer, with sufficiently

minute graduations, is introduced into the

mercury and hot water poured into the basin.

The heat is thus communicated to the contents

of the small beaker slowly through the water
in the larger beaker, and the rise of tempera-
ture in the mercury may be easily regulated,

and should take place at the rate of about one
degree per minute.
The mercui'y, by virtue of its comparatively

good conducting power, acquires a uniform
temperature throughout, which is indicated by
the therometer, and at the same time com-
municated to the fat. The fat when the

temperature approaches its melting point be-

comes partially transparent, and if the stem
or elongated bulb of the thermometer be now
brought up against it, the moment fusion

takes place the liquid fat will run into the

channel formed by the repulsion of the mercury
and the outside of the thermometer tube.

This process presents the following advan-
tages :

—
1. The heat-conducting power of the mer-

cury, on which the fat is placed, ensures the

equalisation of the temperature as indicated

by the thermometer, and at the same time
communicated to the fat.

2. The direct contact of the fat with the

mercury, without the intervention of a bad
conducting medium, such as glass, ensures a

more immediate and correct indication of the

temperature at which liquefaction takes place

than would otherwise occur.

3. The minuteness of the quantity of fat

operated upon reduces to a minimum the time

occupied in its melting, and thus facilitates

the determination with exactness of its melt-

ing point.

4. The time occupied in preparing small

tubes and charging them with the fat is saved,

and several experiments in succession may be

easily and rapidly made with the same appa-

ratus. The author observed that in butter as



316 BUTTER

well as other fats, such as tallows, there were

at least two melting points, dependent upon
the way in which the fat had been previously

subjected to the action of heat, and that they

may differ in butter to the extent of 3° or 4° P.

;

the low melting point being that of the fat

after it has been heated to several degrees

above its first melting point, and the higher
melting point being that of fat which has

been previously melted to the lowest possible

temperature, and then immediately allowed to

congeal.

5. Professor Wanklyn carefully weighs
one gram of butter, and heats it in a pla-

tinum dish of the size shown in the accom-
panying figure, from four to six hours or even

more—in short, until it ceases to lose weight.

The loss of weight is the water, which should

be calculated and expressed in per-cen-

tages.

J'at. The dried butter is now to be heated

with ether (the ether should be made to boil

by floating the dish in hot water). Several

successive portions should be taken, the whole
passed through a filter, the filter well washed
with ether, and the filtrate evaporated to dry-

ness and weighed,
Caseine and Ash. The residue from which

the fat and water have been extracted is now
to be taken, carefully weighed, then burned
down to a low red heat ; the residue remain-

ing is the ash, the loss the caseine.

The amount of ash, practically speaking, is

the salt, but if there be any doubt as to its

Butter-analysiiig dish.

composition, the chlorine may be estimated by
a volumetric solution of nitrate of silver, and
further examined.

The following table shows the composition

of a few genuine and other butters, examined
according to the same, or at least to a simi-

lar process to the one described :

—

Ash,
Fat. principally

Salt.

Water. Caseine. Quality.

Fresh Devonshire 82-7 1-1 16-2 16-2 Good. Waneiyn.
butter.

Normandy butter. 82-1 1-8 161 16-1
3» j>

Jersey butter. 78-491 8-528 10-445 2-536
3> Angell and

Normandy butter. 82-643 2-915 9-305 5-137 Hehnee.

Butter from Vent- 86-280 6-600 3-831 3-289
»

Found to be adul- »
nor. terated with fo-

reign fat.

Butter from Lon- 87-50 1-559 23-981 6-880 Adulterated with »
don. water.

» » 47-119 2-689 42-358 7-834 Adulterated with

water, and con-

tains an excess

of curd.

M

6. A Method of Detecting Meat Fats in

Butter. Mr Horsley, writing to the ' Chemi-
cal News,' September, 1874, says :—"My start-

ing point is, that fresh butter is permanently
soluble in methylated ether, sp. gr. 0-730 at

the temperature of 65° Fahr. But with the
view of seeing if any other substance it may
contain could be precipitated from it, I took,
say, 20 or 25 grains of fresh butter, placed it in

a small test-tube, and poured over it one drachm
of methylated ether, and on corking the tube it

readily dissolved after a few minutes' agita-

tion. I then added 30 drops of methylated
alcohol, 63° o. p., and agitated again, but no-

thing was precipitated. I, therefore, made
another experiment with 15 grains of butter

and 10 grains of prepared mutton fat, dis-

solved them in 1 dra«hm of ether first, and
added 30 drops of alcohol, when in less than

half an hour the fat was precipitated in a

room heated to 68° Fahr. Next, in order to

see the effects upon mixtures of known fats.
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such as lard, beef, niuttou, and tallow fats pro-

perly melted together in proportions of 60
grains of butter and 40 of fat, and stirring

till cold, I found that each of tbem could, by a

similar procedure, be precipitated in a few

minutes. In one case, that of mutton, I fil-

tered off the ethereal liquid, and collected

the residue, and obtained as much as 30 per

cent, of what had been used ; so that there is

no longer any doubt about easily detecting

fatty adulterations in butter. L;istly, I would
observe that crystallisation of butter, out of

the ethereal solution at a lower temperature
than 65°, must not be mistaken for the fats

precipitated by alcohol alluded to, as the butter,

besides being so much lighter, occupies the

upper layer, and is different in character and
easily remelted by the application of the warm
hand for a minute or so.

" Further experiments have proved that

half an hour suffices to effect the full preci-

pitation of fats from the ethereal solutions

by the addition of 20 drops or so of alcohol

to the drachm of ether, containing not more
than 25 grains of the adulterated butter j after

which the tube should be agitated and its con-

tents projected on to a small double filter,

washed with a little alcohol, and the residue

whilst moist scraped off, and transferred to

a watch-glass to dry. Irl this way loss by
melting and absorption into the paper is

obviated.
" The following were the proportions of fats

I recovered, viz.

—

Lard .

Mutton fat

Beef fat

60 per cent.

75 „
95 „

The precipitated mutton fat is powdery, and
white as snow. Lard and beef are more adhe-

rent and greasy ; for that reason mutton
makes the firmest compound."

7. On the Cooling of Fats. At a meeting
of the University of Edinburgh Chemical
Society, held on "March 13th, 1878, a paper
on the above subject was read by Mr
Treharne, M.B.C.M., wherein the author
states:—"If equal bulks of the fats of mut-
ton, beef, pork, and butter, and palm oil be
heated to 100° C. in small flasks fitted with a
thermometer through the cork, and then
allowed to cool by radiation under the same
conditions for each, temperature is found to

fall regularly to a certain point (which is diffe-

rent for each of the facts above named) and
then to rise to a certain turning point. These
turning points are approximately as follows :

—

For Mutton fat . . 40° C.

„ Beef „ . . 28-5° C.

„ Pork „ . . 26-5° „
„ Butter „ . . 23-5° „
„ Palm oil . . . 21-0°,,

The extent of the rise in temperature is

different in each fat, being greatest in that of

mutton, and least in that of butter and palm
oil. The extent of the rise is also greater

within certain limits the greater the quantity

of fat employed ; but as a rule the turning

point is pretty constant for the same fat.

There is also a little difference in the turning
points and the extent of rise according to the

part of the carcase from whicli the fat has been
taken. If temperature and time be taken as

co-ordinates, and the rate of cooling be repre-

sented by curves, these latter will be charac-

teristic of the respective fats. A mixture of

equal parts of mutton and butter fats does not
give a curve intermediate between those of its

two components ; but is such as to indicate

that less heat is given out on cooling (to 20° C
say) than in the case of butter, which, com-
pared with mutton fat, gives off very little

heat."

For further information on the subject of
' Butter * the reader is referred to a Report
by Mr Bell—the principal of the Chemical
Laboratory at Somerset House—to the Board
of Inland Revenue, included in a return made
to the House of Commons in 1876.

Preservation. 1. Melt the butter in a stone-

ware or a well-glazed earthen pan set in a

water bath at a heat not exceeding 180 Fahr.,

and keep it heated, skimming it from time to

time until it becomes quite transparent; then

pour off the clear portion into another vessel,

and cool it as quickly as possible by placing

the vessel in very cold water or ice. This is the

method employed by the Tartars who supply

the Constantinople market. In this state it

may be preserved perfectly fresh for 6 or 9
months, if kept in a close vessel and a cool

place. This is the plan so strongly recom-
mended by M. Thenard. Mr Eaton states

that butter melted by the Tartarian method,
and then salted by ours, will keep good and
fine-tasted for two years.

2. Saltpetre and white sugar, of each 1 oz.

;

best Spanish great-salt (or Cheshire large-

grained salt), 2 oz. ; all in very fine powder

;

mix thoroughly, and add 1 oz. of this mixture

to every lb. of butter, and thoroughly incor-

porate them together. The butter thus pre-

pared is then to be tightly pressed into clean

glazed earthenware vessels (or well-seasoned

casks), so as to leave no vacuities. This plan

is recommended by Dr Anderson, who declares

that " butter so prepared will keep in a cool

place for years ; and will bear a voyage to the

East Indies, if packed (stowed) so as not to

melt." It does not taste well before it has

stood for three or four weeks, after which it

acquires a rich marrow-like flavour, which no

other butter ever possesees. A good method

to preserve the butter from the air is to fill

the pots to within an inch of the top, then to

lay on it some coarse-grained salt to the depth

of a i to i an inch, and lastly to cover each

pot with a slate, plate, or other flat article.

The salt by long keeping runs to brine, which
forms an air-tight layer on the top of the butter,

and may at any time be very easily removed

by turning the pot on one side.
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3. Fresh butter, 21 lbs. ; salt, 1 lb. ; salt-

petre, 1 oz. These are the common proportions

for the best salt butter of the shops.

4. Fresh butter, 18 lbs. ; salt, 1 lb. ; salt-

petre, 1J oz. ; honey or fine brown sugar, 2 oz.

Superior to No. 3.

Concl. MemarJcs, It may be useful to know
that rancid butter may be restored, or, in all

cases, greatly improved, by melting it in a
water bath with some fresh-burnt and coarsely

powdered animal charcoal (which has been tho-

roughly freed from dust by sifting), and strain-

ing it through clean flannel. A better and less

troublesome method is to well wash the butter

first with some good new milk, and next with

cold spring water. Butyric acid, on the pre-

sence of wliich rancidity depends, is freely

soluble in fresh milk.

The turnip-flavour arising from the cows
being fed on turnips or cabbages is said to be

removed by one or other of the following

methods :—1. When the milk is strained into

the pans put to every 6 galls.1 gal. of boiling

water.—2. Dissolve 1 oz. of nitre in a pint of

spring water, and put a \ pint of the solution

to every 15 galls, of milk.—3. Keep back a

} pint of the sour cream when you churn, and
put it into a well- scalded pot, into which you
are to gather the next cream ; stir that well,

and do so with every fresh addition. Each of

these methods come on good authority, but we
are bound to say that our own experience does

not confirm their constant success. We have
found that the addition of a handful of salt to

the water used to wash the butter is as good
a plan as any.

Butter, Ancho'vy. From anchovies (boned
and beaten to a paste), 1 part ; butter, 2 parts

;

spice, q. s.

Butter- colouring (from Paris). A mixture
of 40 per cent, of chrome yellow with some
fat coloured with annatto. (Fliickiger and
Weil.)

Butter, Clarified. Fresh butter melted in a

water bath, allowed to settle, and the clear

portion poured into an earthenware basin or

pot, set in cold water, so as to cool it as

quickly as possible, without allowing it to

crystallise. It keeps a long time without
becoming rank. See Buttek, No. 1

{ante).

Butter, Hon'ey. Fine Narbonne honey, 2 to

4 oz. ; mixed with good butter, 1 lb. Used as

a delicacy for children, and by the sick and

Butter, lem'on. See BtriTEE, Orange.
Butter, Melt'ed. This well-known sauce may

be prepared of excellent quality as follows ;

—

Beat up about 1 oz. of fine flour with 4 oz. of

butter, in the cold, until they are evenly and
thoroughly mixed, then add 4 or 5 table-

spoonfuls of hot milk, put the whole into a
small saucepan, and continue shaking it, all

in cue direction, until it simmers very gently;
lastly, remove it from the fire, and pour it

into the butter-boats for use. These last

should be filled with hot water, and theit

emptied and wiped dry, before putting the
melted butter into them. See Sauces.

Butter, Or'ange. Prep. 1, From 6 eggs, 2
oz. of powdered sugar, and 4 oz. of biitter,

well beaten together with a little orange-
flower water. Sometimes 1 or 2 oz. of

blanched almonds, or of almond-paste, is

added.

2. Butter, 1 lb. j syrup of orange peel, 4 oz.

Both are eaten as a delicacy. Lemon butter
is made in a similar manner.

Butter of An'timony*!. Trichloride of

antimony.

Butter of Caca'o. See Co'coA, and Co'oOA-
NUT Oil.

Butter of Nut'megs. Collected from the

surface of the water in the still, after

the distillation of the essential oil of .nut-

megs.

Butter of Ko'ses. Obtained by distilling

damask roses. It separates slowly from the

water in the receiver. It has little smell, and
is hence used to dilute the odour of musk, am-
bergris, and civet.

Butter of Wax. Prepared by distilling

bees'-wax. A factitious kind is also made.
Butter of Zinc*J. Chloride of zinc.

Butter Powder (from the Adler-Apotheke
Emmerich on the Rhine). Bicarbonate of

soda. (Dr U. Kreusler.)

Butter Powder (Lemmel, Schleswig-Hol-

stein). An impure bicarbonate of soda,

coloured with turmeric. (Hirschberg.)

Butter Powder, Schuhrer's (Emil Schuhrer,

Mutzschen, Saxony). This, it is claimed, will

considerably increase the yield of butter,

shorten the process of churning, and yield a

product which will be firm even in the height

of summer, well-flavoured, of a handsome
colour, and of excellent commercial value.

It consists of a tolerably pure commer-
cial bicarbonate of soda, with \ per cent, of

powdered turmeric. (Dr Peters.)

Butter Powder, Tomlinson's (Tomlinson &
Co., Lincoln, England). Ordinary bicarbonate

of soda, coloured with | per cent, of annatto.

(Dr Karmrodt.)
Butter-preservative Paste (from Spaa).

Consists of common salt, 52 parts ; nitre, 23
parts ; syrup, 5 parts. (Wittstein.)

BUTTERINE. A substance known under

this name, and intended as a substitute for

butter, is imported into this country from
New York.

Of butterine Dr Campbell Brown r -

marks :
—" In general appearance, taste, and

consistence, it is very similar to ordinary

butter; but notwithstanding that its solidify-

ing point is lower than that of some butters,

it retains much of the peculiar crumbly
texture and fracture of dripping.

" It softens at 78° F., and melts at 86°. When
heated and slowly cooled it obscures the ther-

mometer at 62° and solidifies at 60°. It

contains—
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Water
Salt .

Curd .

Fat .

11-25 to 8-5

103 „ 5-5

0-57 „ 0-6

87-15 „ 85-4.

10000 100-00
" The fat consists of oleine, palmitiue, mar-

garine, a trace of stearine, and about 5 or 6
per cent, of butter. When dissolved iu about
four times its weight of ether, and allowed to

evaporate spontaneously, it does not deposit
any fat until more than half of the ether has
passed off, and if the temperature is not below
60° the deposit is not solid.

"The first deposit when dried fuses at

108°; the second deposit fuses at 88°, and
solidifies at 64°.

" Under the microscope bufcterine does not
appear to consist of acicular crystals of fat,

but of irregular masses, containing a few
butter globules, particles of curd, and crystals

of salt. With polarised light the irregular

crystalline structure is beautifully seen, and is

clearly distinguishable from butter which has
been melted and recongealed. When old and
rancid it acquires the odour and taste of drip-

ping, but it keeps longer undecomposed than
butter. When fresh it is a wholesome substi-

tute for real butter. No one can reasonably
take exception to its sale.

" Butterine may be detected by the follow-

ing characters :

—

" 1. Its crumbly fracture.
" 2. Its loss of colour when kept melted for

a short time at 212°.

"3. The behaviour of its ethereal solution,
" 4. Its action on polarised light."

The 'American Chemist' for 1876 contains
an interesting paper by Mr Henry Mott on
the manufacture of artificial butter, which is

too lengthy for insertion here.

BUTTER-MILK. The liquid that remains
after the butter is separated from the cream.

Qual., Sfc. Butter-milk left from the
churning of sweet cream is not only very de-

licious, but exceedingly wholesome and nu-
tritious. It is eaten with fruit, puddings, and
cakes, and is said to possess the property of

allaying the nervous irritability induced by
excessive tea-drinking. It is an admirable
beverage in rickets, diabetes, and many sto-

mach affections. An American physician has
recently asserted that it induces longevity.

See Mile.
BUTTONS. See Brass, Gilding, &c.
BU'TYRATE. [Eng., Fr.] Syn. Bu'tybas,

L. A salt in which the hydrogen of butyric
acid is replaced by a basic radical.

Butyrate of Barium. Prep. Saponify butter
with a boiling solution of caustic alkali, and
decompose the resulting soap by adding a so-

lution of tartaric acid; filter and distil; neu-
tralise the distillate with hydrate of barium,
and evaporate; the first crystals that form
are caprate of barium ; the next, caproate of
barium; and the last, butyrate of barium.

This salt is very soluble in water, and heucc
is easily separated from the others.— Use,
Chiefly for making butyric acid.

BUTYRIC (-tu-'-). Syn. Butyr'icus, L.j
BuTYBiQUE, Fr. Of or from butter.

BUTYRIC ACID. HC^H^O^. Syn. AciDUM
BUTYB'iCUM, L. ; ACIDB BUTYBIQUE, Fr.

;

BUTTEESAUBE, Ger. An oily acid, first ob-
tained by Chevreul from butter.

Prep. From butyrate of barium or magne-
sium, by adding sulphuric acid in quantity
not quite sufficient to decompose the whole of
the salt; the clear liquid, filtered and dis-

tilled, yields butyric acid, from which the
water may be removed by digestion with chlo-
ride of calcium.

Prop. A thin colourless liquid, of pungent
rancid odour, and sour taste, miscible with
water and alcohol. It boils and distils un-
changed at 327° Fahr. Sp. gr. -963. See
Ethebs.
BU'TYRIN (-in). [Eng., Fr.] An oily

substance existing in butter, and of which it

forms the characteristic portion. It was dis-

covered by Chevreul,

Prep. Keep clarified butter in a porcelain
vessel, at a heat of 66°, for some days ; care-

fully collect the oily portion which separates,
mix it with an equal weight of alcohol of the
sp. gr. -796, and agitate it frequently for 24
hours; after repose pour off the clear portion,
and evaporate it; treat the oily residuum with
a little carbonate of magnesium, to remove
free acid, and wash off the butyrate of mag-
nesium, thus formed, with water; lastly, heat
the remaining fatty matter in alcohol, filter,

and evaporate, by a gentle heat; the residuum
is butyrin.

BUXINE (-ill). A substance detected by
M. Faure in biix'us semper'virens, or the com-
mon box-tree.

CABBAGE. Syn. Beas'sica, L.; Chou,
Pr. ; Kohl, Ger. This common esculent, and
all its numerous varieties, are merely culti-

vated specimens of the wild sea-cabbage of

our coasts {bras'sica olera'cea, Linn.), one of

an extensive and valuable genus of plants be-

longing to the nat. ord. Cruciferse, After the

potato, the cabbage is doubtless more exten-

sively used by the masses of the people than
any other fresh vegetable. When young, and
properly dressed, it forms an agreeable and
wholesome addition to animal food, the gross-

ness of which, it is said, it tends to correct.

It should be eaten only when fresh gathered

and fresh cooked ; and the unconsumed por-

tion, as well as the water in which it has been
boiled, should be at once thrown away. Per-

sons troubled with a weak digestion, or who
have a tendency to flatulence, diarrhoea, or

worms, would do well to avoid them. Their
use is particularly serviceable in scurvy, and
in numerous skin diseases.

It has been asserted that cabbages, cauli-

flowers, broccoli, celery, and several other
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culinary vegetables, may be preserved in a

fresli state for some time, by cutting them so

that they may have about two inches of stem
left below the leaves, scooping out the pith as

f.ir down as a small knife will reach, and then

suspending them perpendiculai'ly by means of

a cord, in an inverted position, in some cool

situation, and daily filling up the bottom part

of the stem with clean cold water. In this

way it is stated that a supply of green vege-

tables may be readily obtained during a severe

winter, and on ship-board. Other methods,

including those usually adopted with the

same object, are noticed under Vegetables
(Culinary).

Cabbages, broccoli, &c.,are dressed by simply

throwing them into boiling water, and sim-

mering them until tender. A few minutes is

sufficient for this purpose. A pinch of salt

of tartar, or of carbonate of soda, is commonly
added to the water, to preserve the green colour

of the vegetables.

CACHOU AEOMATISE (kashoo aromateza).

[Fr.] A mouth-lozenge intended to sweeten

and perfume the breath. Preparations of this

description are much used by smokers and
bacchanals. The form under which they are

generally prepared for sale, is that of 1^ to

2 gr. pills, neatly silvered. Originally they

were composed chiefly of catechu and sugar,

flavoured and perfumed with the stronger

aromatics ; but at the present day the catechu,

from which they derive their name, is not un-

frequently omitted. Their preparation is de-

scribed elsewhere. See Beeath, Lozenges,
Pastils, &c.

CAD'MIUM. Cd. [Eng., L.] Si/n. Kla-
pbo'thitjm. a metal discovered by Stromeyer
and Hermann, in the ores of zinc.

Prep. 1. (Stromeyer.) The cadmo-zincic

ore is dissolved in an excess of dilute sul-

phuric or hydrochloric acid by heat; a stream

of sulphuretted hydrogen is passed through
the solution, the resulting precipitate (sul-

phide of cadmium) dissolved in nitric acid,

and the solution evaporated to dryness; the

residuum is dissolved in water, the solution

precipitated with carbonate of ammonium in

excess, and the precipitate (carbonate of cad-

mium) collected, mixed with charcoal, and
heated to redness in a crucible apparatus so

arranged as to condense the fumes ; the cad-

mium sublimes.

2. (WoUastot.) A solution of the ore ob-

tained as above is placed in a platinum capsule,

and a piece of metallic zinc is plunged into it.

In a short time the cadmium is precipitated,

and attaches itself to the sides of the capsule,

when it is collected, washed, and dried.

3. (Herapath.) When zinc is obtained by
distilling its ores, per descensum, the first por-

tion of the metallic fumes evolved burn with
a brownish flame, and deposit oxide of cad-

mium, which is subsequently reduced by dis-

tillation with charcoal. Thousands of pounds

of cadmium are yearly wasted at the zinc

works which might be easily collected in a

similar manner.
Prop., Sfc. Eesembles tin in most of its

physical properties, being white, soft, and mal-
leable. Sp. gr. 8'61. Stromeyer gives its

melting point as 442° Fahr., but Dr Wood, an
American chemist, states that the metal re-

quires for its fusion nearly the same heat as

lead, and gives it as about 600° Fahr. It vo-

latilises at a somewhat higher temperature,
giving ofi' orange-coloured, sufibcating fumes,

which, when inhaled too freely, leave a dis-

agreeable, sweetish, styptic sensation upon the

lips, and a persistent brassy taste in the mouth,
with constriction of the throat, heaviness in

the head, and nausea. The alloys of cadmium
are said to be brittle by almost all who have
treated of them, but Wood found that many
were extremely tenacious, as, for instance, the

combination of 2 parts of silver and 1 part of

cadmium, which is perfectly malleable and
very strong. The amalgam of equal parts of

cadmium and mercury is also highly malleable.

Like bismuth, cadmium has the property of

promoting fusibility in certain alloys ; thus, a
remarkable fusible metal may be formed by
melting together cadmium 1 to 2 parts, lead 2
parts, and tin 4 parts.

Tests. Its ores and salts are recognised as

follows :—1. Mixed with carbonate of sodium,

and exposed on a charcoal support to the re-

ducing flame of the blowpipe, the charcoal be-

comes almost instantly covered with a reddish-

yellow incrustation of oxide of cadmium, com-
monly forming a circle or zone.—2. Caustic

soda and potassa give a white precipitate (hy-

di'ated oxide) in solutions containing cadmium,
insoluble in excess of the precipitant.—3. Am-
monia gives a similar white precipitate, freely

soluble in excess.—4. The alkaline carbonates

give white precipitates (carbonate of cadmium),
insoluble in excess.—5. Sulphuretted hydro-

gen, and sulphydrate of ammonium, give a

bright yellow precipitate (sulphide of cad-

mium), which is insoluble in dilute acid, al-

kalies, sulphides, and cyanide of potassium,

but readily soluble in both hydrochloric acid

and nitric acid, especially witb heat.—6. The
salts ofcadmium are readily distinguished from
those of arsenic, by tlie precipitated sulphide

being insoluble in ammonia, and soluble in hy-

drochloric acid, and being capable of sustain-

ing a white heat without subliming.

Cadmium, Car'honate of. CdCog. Syn. Cad'-

Mii cae'bonas, L. From a solution of sul-

phate or chloride of cadmium, and an alkaline

carbonate; the precipitate being collected,

washed, and dried by a gentle heat. A white

powder.

Cadmium, Chlo"ride of. CdCU. Syn. Ht-
deochlo"eate of cadmium:, Mu"eiate of

CADMIUM; Cad'mII CHLOEI'dUM, Cad'MII

hydeochlo"eas, L. Prep. 1. (Pure.) By
dissolving carbonate or oxide of cadmium in

hydrochloric acid, and crystallising by gentle
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evaporation. Prismatic crystals ; very solublt)

in water.

2. (Turner.) By exposing the product of

the last process to heat. Amorphous.
8. Prom crude cadmium or its oxide, and

hydrochloric acid, as last.

Cadmium, I'Ddide of. CdL. Syn. Hydui'o-
DATE OF CADMIUM J Cad"mII IODI'dUM, C.

hydeio'das, L.

Prep, (Crookes.) Cadmium in filings 1 part,

pure iodine 2 parts, are to be placed together

in a capacious flask, with alcohol sufficient to

cover them. Action commences at once, at-

tended with considerable evolution of heat;
when it ceases, heat the mixture till it is

colourless; then filter from a few grains of

cadmium which will remain undissolved, eva-

porate and crystallise.

Uses. In photography tliis salt has lately

been employed with great success for iodizing

collodion. Being very stable, it is not decom-
posed, and the collodion iodized with it pre-

serves its sensitiveness undiminished during
many months. (See Collodion.) In medicine

it is used occasionally as a substitute for iodide

of lead.

Cadmium, Ox'ide of. CdO. Syn. Pbotox'ide
OF cadmium j Cad'mii oxy'dum, L. Prep. 1.

(Hydrated.) Prom sulphate or chloride of

cadmium, and a solution of caustic alkali ; ob-

serving to well wash and dry the precipitate.

A white powder, freely soluble in acids.

2. (Anhydrous.) By igniting the hydrated
oxide, or the carbonate or nitrate of cadmium.
That from the first two has a pale brown colour

;

that from the nitrate has a dark hrown tini

and a semi-crystalline appearance. The former
has been proposed to be used as a pigment.
Cadmium, Sul'phate of. CdS04. Syn.

Cad'mii sul'phas, Cad'mium sulphu'eioum,
Klapeo'thbium sulphu'eicum, L. Prep. 1.

From carbonate or oxide of cadmium and dilute

sulphuric acid, as the chloride.

2. (Cottereau.) Oxide of cadmium, 1 oz. j

sulphuric acid, q. s. ; dissolve, evaporate, and
crystallise.

3. ( Pereira. ) Sulphuric acid, 6J parts ;

water, 15 parts; mix; add cadmium, 7 parts;

dissolve, evaporate to dryness, redissolve in

water, filter, and evaporate by a gentle beat,

so that crystals may form.

Prop., Sfc. Efflorescent, rectangular, pris-

matic crystals; very soluble in water; tastes

astringent. It is about 4 times as strong as

sulphate of zinc, and is used in similar cases.

Dose, 3 to 10 gr. Externally {\ to 3 or 4
gr, to water, 1 oz.) ; in specks of the eye,

opacity of the cornea, chronic ophthalmia, &c.
As an ointment, 10 to 12 gr. to lard, 1 oz.

Cadmium, Sul'pMde of. CdS. Syn. Cad-
mium yellow. This occurs native as Geeen-
OCK'ite. It may be pi-epared artificially,

either by fusing its elements together, or by
passing a stream of sulphuretted hydrogen
through a solution of the chloride, nitrate, or

sulphate. When prepared artificially, it is of

a bright yellow or orange colour, and is of

great value to the artist. It has heen used
in making fireworks. Sec FiEES, Coloured.

Cadmium, Yellow. Sec Cadmium, Sulphide
OF {above), and Yellow Pig-ments.

C-fflSALPINA (GUILANDINA) BONDU-
CELLA. (Ind. Ph.) Habitat. Tropical por-

tions of both hemispheres.

—

Officinal part.
The seeds {Bonducellce semina, Sonduc seeds);

of a somewhat irregular sub-spherical or ovoid
form, usually from f to f of an inch in dia-

meter, smooth, hard, and lead- coloured, and
contain an amylaceous white nucleus, having
a bitter taste. They contain a fixed oil, resin,

and a bitter principle.

—

Properties. Tonic
and antiperiodic.

—

Therapeutia uses. In inter-

mittent fevers ; also in debility, and other
cases requiring tonics.

—

Dose, 10 to 15 grains

twice daily.

Compound Powdee op Bonduc (Pulvis
BonducellcB compositus). Take of bonduc
seeds, deprived of their shells and powdered, 1

oz. ; black pepper, powdered, 1 oz. Mix
thoroughly, and keep in a well-stoppered

bottle.

—

Dose, 15 to 30 gr., three times a
day.

CESIUM. [Eng., L.] Cse. A metal be-

longing to the alkaline group, discovered by
Bunseu in the mineral water of Durckheim by
means of specteum analysis (which see),

and so named by him from ccesius, greyish-

blue, the colour of its characteristic ray.

CAFPE'IC ACID. Syn. Chloeooe'nic
ACID. A white powder, discovered by Runge
in coffee, in which it exists in combination
with potassium (caff'eiate of potassium), and
caffeine, and is then very soluble in alcohol.

Pfaff states that the aroma of coffee is depen-
dent on the volatilisation, or, rather, the
decomposition of this acid.

CAFFEINE. CgHjoN^Os. Syn. Caffe'ina,
Theinb, Guaeanine. a peculiar nitrogen-

ised principle, discovered by Robiquet in coffee.

It is, moreover, the essential principle of tea,

of Paraguay tea, and of Guarana, infusions of

which are used as beverages in different parts

of the world. The proportion of caffeine to

the pound was found by Liebig to be as

stated below in the six descriptions of coffee

named :

—

Martinique .

Alexandrian .

. 32 grains

• 22 „

Java . 22 „
Mocha . , . 20 „
Cayenne
St Dominique

. 19 „

. 16 „

In Hyson tea it exists in the proportion of

from 2'5 to 3'4 per cent. ; and in gunpowder
tea from 2*2 to 4*1. In Paraguay tea, or mate
as it is called in Brazil, and in Guarana, it

exists in the proportion of '13 per cent.

Prep. 1. Coarsely powdered raw or un-
roasted coffee is boiled in water, and subacetate

of lead added to the filtered decoction to throw
down the extractive and colouring matter;
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the excess of lead is next precipitated with

sulphuretted hydrogen, and the liquid filtered

and evaporated by a gentle heat ; the resi-

duum is dissolved in boiling water, the solu-

tion agitated with freshly burnt animal char-

coal, filtered, evaporated, and crystallised.

By redissolving the product in hot alcohol, it

may be obtained in white, shining, silky fila-

ments, as the solution cools.

2. (H. J. Versman.) Quick-lime, 2 lbs. ^

water, q. s. to form a hydrate ; raw coffee

(bruised), 10 lbs. j mix, put it into a displace-

ment apparatus, and cause alcohol of 80§ to

percolate through the mixture, until the fluid

obtained no longer contains caff'eine ; the

mass in the percolator is then roughly ground
to powder, mixed with a fresh quantity of

quick-lime, and the process of percolation re-

peated with fresh alcohol, as before. The
spirit is next distilled from the mixed tinc-

tures in a retort, and the residuum washed
with a little warm water to remove the oil

;

the evaporation is then gently conducted until

a crystalline mass is obtained, which is further

freed from adhering oil by pressure between
folds of blotting paper. It is purified by re-

dissolving it in boiling water or hot alcohol,

&c., as before.

3. (A. Vogel.) An extract of powdered
cofiee is made with commercial benzol ; this

being distilled off, leaves an oil and caffeine

behind ; the oil is then removed by a little

ether or by hot watei", from which latter liquid

the alkaloid crystallises on cooling.

4. From a hot infusion of tea-leaves by
treatment with subacetate of lead and sulphu-

retted hydrogen, as in process 1 (above).

5. (F, V. Greene.) Powdered guarana is in-

timately mixed with three times its weight of

finely divided litharge, and the mixture boiled

in distilled water, the ebullition being conti-

nued until, on allowing the temperature to

fall below the boiling point, the insoluble por-

tion is found to subside rapidly, leaving the

supernatant liquid clear, bright, and without
colour. The quantity of distilled water re-

quired will be found to be about a pint for

every fifteen grams of the guarana used in

the experiment, and as the boiling has to be
continued for several hours before the desired

and all essential separation mentioned above

takes place, water must be added from time to

time to supply the place of that lost by eva-

poration. When cool, the clear liquid is de-

canted upon a filter, and when it has passed

through, which it will be found to do with
facility, the precipitate is to be ti-ansferred

to the filter, and washed with boiling water,

the washing to be continued as long as yellow-

ish precipitates are produced with either

phosphomolybdic acid solution, auric, or pla-

tiuic chloride. A stream of sulphuretted hy-

drogen gas is now passed through the filtrate

to remove the small quantity of lead that has
been dissolved, and the sulphide thus formed
separated by filtration. The solution is eva-

porated on a water bath to expel the excess

of sulphui-etted hydrogen, filtered to remove
a trace of sulphur, finally evaporated to the
crystallising point, and the caffeine which
crystallises out in cooling removed from the

mother liquor and pressed between folds of

bibulous paper. After being thus treated the
crystals will be found to be perfectly white.

On diluting the mother liquor with distilled

water, filtering, and evaporating, a second
crop of crystals are obtained, which are also

perfectly white, after being pressed as above.

The crystals are now dissolved in boiling dilute

alcohol, filtered, and the solution set aside to

crystallise by spontaneous evaporation. The
resulting crystals of caffeine are perfectly

pure and colourless.

6. (0. Caillol and P. Cazeneuve.) The fol-

lowing is a process for the rapid preparation

of caffeine :—Black t§a is thoroughly softened

with four times its weight of hot water j a
quantity of calcium hydrate equal to that of

tea used is then added, and the whole evapo-

rated on a water-bath to perfect dryness. The
dry residue is exhausted with chloroform in a

displacement apparatus, and the chloroform

recovered from the percolate by distillation.

The residue left in the retort is a mixture
of caffeine and a resinous substance con-

taining chlorophyll. On treating it with hot

water, filtering and evaporating the filtrate

on a water bath, the caffeine is obtained in

perfectly white crystals.

Frop., (fc. Soluble in 100 parts of cold

water ; freely soluble in hot water and in

water acidulated with an acid ; slightly soluble

in cold alcohol ; it fuses at 352"^ Fahr., tastes

slightly bitter, and possesses feeble basic pro-

perties. With the sulphuric and hydrochloric

acids it forms crystallisable compounds. The
salts of cafl'eine may be made by dissolving it

to saturation in the dilute acid, and evapo-

rating the solution by a very gentle heat.

It forms splendid double salts witii bichloride

of platinum and terchloride of gold.

Uses. Caffeine has been recommended in

those pains that affect only one side of the
head (hemicrania); in doses of 1 to 3 gr. Its

physiological action is very trifling, notwith-

standing all that has been said to the contrary.

Mr Cooley took 20 gr. daily of pure caffeine,

for above a month, without experiencing any
other eft'ect than a very slight elevation of

spirits after each dose, similar to that produced

by a small quantity of spirits of sal volatile.

It has been used lately with doubtful success

as an antidote to the poisonous effects of

opium. See Coffee, Tea, &c.

CAPFE'ONE, A brown, aromatic oil, formed
during the roasting of coffee.

CAJ'EPUT OIL. See Oils (Volatile).

CAKES. A species of fancy bread or trifle

familiar to every one.

Before proceeding to the actual operation of

cake-making, the various materials which are

to enter into their composition undergo a ccr-
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tain amount of preparation. For tins purpose

every article is got ready about an hour pre-

viously to its being wanted, and is placed

before the fire, or upon a stove, that it may
become gently heated. Without these precau-

tions it is impossible to produce good cakes.

The flour is thoroughly dried, and warmed.
The currants are nicely washed in a hair sieve,

wiped dry in a cloth, and then set before the
fire. Before use they are dusted over with a
little flour. The sugar is rubbed to a fine

powder, and passed through a sieve. The eggs
ai-e well beaten in a basin, and strained. The
butter is melted by being placed in a basin set

in hot water, and is afterwards well beaten up
with a little warm milk. The lemon peel is

cut very thin, and beaten in a mortar to a
paste or powder, with lump sugar ; or for com-
mon purposes, it is grated. The caraways,
ginger, and other flavouring ingredients are

preferred in the form of fine powder, or are

made into an essence, by digesting them in

spirit of wine ; the first is the most common
method. The milk and water is made luke-

warm. When all these things are ready and
have stood a suSicient time, they are put into

a pan, one after another, in the proper order,

and well beaten together, by which the light-

ness of the cakes is considerably increased.

In plum cakes, as well as in some other

varieties, a little yeast may be added after

the butter, and the mass allowed to rise a
little, and then again well kneaded, by which
not only less butter and eggs may be used,

but the products will be both lighter and
more wholesome. Good stale bread, well

soaked in hot milk or water, and then beaten
to a paste, and passed through a fine sieve,

forms an excellent thing to mix up the in-

gredients with, and produces a very light and
nutritious cake. Cakes " wetted up " with

milk are richer, but do not keep so well as

those without it; they get stale sooner, and
when in that state are far from agreeable to

the palate. A kind of flour prepared from
maize or Indian corn has been recently intro-

duced to the notice of cooks, but it is better

adapted for puddings than for cakes. See
COEN-FLOUE.

Cakes are preferably baked on flat tins or in

little "tin shapes," which should be first well

buttered.

Cakes should be kept for store in tin canis-

ters ; wooden boxes, unless very well seasoned,

are apt to give them an unpleasant taste.

Brown-paper linings and wrappers should be

avoided for the same reason. See Biscuits,
Bbead, Bun, Icino, Stains, &c.

Cakes, Al'raond. Prep. 1. From sweet al-

monds (blanched and beaten to a smooth
paste), fiour and powdered sugar, of each | lb. ;

7 eggs, and the outside peel of 4 lemons
(shredded small). The almonds, sugar, lemon
peel, and eggs, are beaten together, until as

white as sponge paste ; the flour next worked
in, and the paste put into buttered moulds.

and baked in a slack oven, with 8 or 10 thick-

nesses of white paper under them and one or
two over them.

2. Almonds, 1 lb. ; sugar, \ lb. ; rose water
or orange-flower water, j pint ; flour, f lb.

;

3 eggs; as above. Some persons ice these
cakes.

Cakes, Ban'bury. Prep. From butter and
dough fermented for white bread, of each 1 lb.,

as in making puff" paste, then rolled out very
thin, and cut into oval or triangular pieces,

or other shapes. On these are placed a mix-
ture of currants and moist sugar, equal parts,

wetted with a little wine or brandy, and the
paste being closed up, they are placed on a tin

with the closed side downwards, and baked.
A little powdered sugar, flavoured with can-
died peel (grated), or essence of lemon, is

sifted over them as soon as they come out of
the oven. In the common cakes of the shops
the brandy is omitted, and lard is used for
butter, but less of it.

Cakes, Bath. Prep. From butter, | lb,, flour,

1 lb., 5 eggs, and a cupful of yeast ; when risen,

add powdered sug.ar, 4 oz., and caraways, 1 oz.

Bake them on tins.

Cakes, Cheese, Prep. 1. Curdle some warm
new milk with rennet, drain the curd in a linen

bag, and add \ of its weight, each, of sugar
and butter, 6 eggs, some grated nutmeg, and
a little orange flower or rose water.

2. {Almond Cheese Cakes.) To the above
add as much blanched almonds, beaten to a
smooth paste, as there is butter, and an equal
weight of macaroni.

3. {Lemon Cheese Cakes.) To the first form
add lemon peel (grated fine), or essence of

lemon, q. s.

Cakes, Di'et. Syn. Diet eeead. Prep. I.

Dissolve sugar, 1 lb., in milk, ^ pint ; add 6
eggs, and whisk the mixture to a full froth,

then cautiously stir in flour, 1 lb., beat it for

I hour, and immediately bake it in a quick
oven. It may be baked whole or divided into

small cakes.

2. From flne flour and powdered sugar,

equal parts; 6 eggs; and the juice and rind
(grated) of 1 lemon.

Cakes, Drop. Prep. Eggs, 1 dozen ; rose-

water, 1 table-spoonful ; powdered sugar, ^ lb.

;

fine flour, 5 lb. ; and caraways, ^ oz. Droji it

on wafer paper, aud bake as before.

Cakes, Gin 'ger. Prep. Sugar, lib.; powdered
ginger, 4 oz. ; flour, 2 lbs. ; water, 1 pint

;

butter, ilb.; candied orange peel, 8 caps

(grated).

Cakes, Lem'on. 'Prep. Flour and sugar, of

each I lb. ; eggs, 1 dozen ; grated peel and
juice of 4 lemons ; whisk the eggs to a bright

froth ; then gradually add the rest.

Cakes, Marl'borough. Prep. Beat 8 eggs and
1 lb. of pounded sugar f hour; then add fine

flour, 1 lb. ; and caraway seeds, 2 oz.

Cakes, Plain. Prep. 1. From flour, 4 lbs.

;

currants, 2 lbs. ; butter, | lb. ; caraway seeds,

i oz. ; candied lemon peel (grated), 1 oz.

;
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^ east, 1^ pint ; milk, q. s. Let it rise well

before baking.

2. Baker's dougb, 2 lbs. ; currants, 1 lb.

;

butter, i lb. ; 3 eggs ; milk (hot), i pint.

3. (Rundell.) Baker's dough, 4 lbs. ; butter

and moist sugar, of each \ lb. ; caraway seeds,

a small handful. Well work it togethei", pull

it into pieces the size of a golden pippin, and
work it together again, Tliis must be done
three times, or it will be in lumps, and heavy
when baked.

4. (Rich) Equal weights of flour, butter,

sultana raisins, eggs, currants, and brown
sugar, mixed up with milk, and seasoned with

candied peel, nutmeg, &c., and baked in a quick

oven. This resembles " pound cake."

Cakes, Plum. Frep. 1. (Good.) Prom but-

ter, ^ lb. ; dry flour, 3 lbs. ; Lisbon sugar, 8 oz.
j

plums and currants, of each fib. ; and some
pimento, finely powdered; to be "wetted up"
with 3 spoonfuls of yeast, and a Winchester
pint of new milk (warmed) ; bake on a floured

tin half an hour.

2. (Excellent.) From fresh butter, sifted

sugar, flour, and currants, of each 1 lb. ; 18
eggs ; powdered spices, 2 oz. (viz. cloves, mace,
cinnamon, nutmeg, and allspice); sliced al-

monds, 4 oz. ; raisins (stoned and chopped),

2 lb. ; and a large glass of brandy ; bake in

a hot oven. When sufficiently baked let the

oven cool, and afterwards put in the cake and
allow it to remain for several hours to dry.

(Rundell.)

3. (Rich.) Take fresh butter and sugar, of

each 1 lb. ; flour, 1| lb. ; curants, 2 lbs. ; a

glass of brandy ; sweetmeats and peels, 1 lb.

;

sweet almonds, 2 oz. ; 10 eggs; allspice and
cinnamon, of each j oz. ; bake in a tin hoop
in a hot oven for 3 hours, and put 12 sheets

of paper under it to keep it from burning.
(Mackenzie.)

Cakes, Port'ugal. Prep. From flour, pow-
dei-ed sugar, and fresh butter, of each 1 lb.

;

10 eggs ; currants, ^ lb. ; and a little white
wine; bake in smdl tins only half filled.

Cake, Potato. A pound of cold potatoes,

a quarter of a pound of flour or oatmeal, half

a gill of warm milk (with a quarter of an
ounce of yeast dissolved in it), a little salt and
butter. Mash the potatoes, add the other in-

gredients, roll out the paste an inch and a half

or two inches thick, place it in a greased tin,

and bake it.

Cakes, Pound. Prep. 1. As plum cake; but
using 1 lb. each of all the ingredients except
the spices.

2. Using equal parts of- sugar, flour, cur-

rants, and sultana raisins, and half tliat quan-
tity each of butter, brandy, and candied peel,

with spices as required.

Cakes, Queen. Prep. From about 1 lb. each
of dried flour, sifted sugar, washed currants,
and butter, with 8 eggs; the whole beaten for

an liour, made into a batter, ami baked in
little tins, teacups, or saucers, only liulf filled.

A little fine sugar is frequently sifted over

them. Nutmeg, mace, and cinnamon are also

sometimes added.
Cakes, Rat'ifia. Prep. Beat ^ lb. of sweet

and 1 oz. of bitter almonds, in fine orange,
rose, or ratifla water; mix in ^ lb. of pounded
sugar; add the whites of 4 eggs (well beaten) ;

set it over a moderate fire in a preserving-
pan; stir it one way until it is pretty hot,

and when a little cool form it into small rolls,

and cut it into thin cakes ; shake some flour

lightly on them, give each a light tap, put
them on sugar papers, sift a little sugar on
them, and put them into a very slack oven.

Cakes, Eout. Prep. From flour, 2 lbs.; butter,
sugar, and currants, of each 1 lb. ; 3 eggs ; |
pint of milk ; 2 glasses of white wine ; and 1
glass of brandy ; drop them on a tin plate, and
bake them.

Cakes, Savoy. Prep. From flour and sifted

sugar, of each 1 lb. ; 10 eggs ; and the rind of
a lemon (grated) ; form a batter by degrees,

put it into moulds, and bake in a slack oven.
Cake, Seed. Prep. 1. (Plain.) From flour,

i peck ; sugar, J lb. ; allspice, i oz. ; melted
butter, i lb. ; a little ginger ; milk, ^ pint

;

yeast, 4 pint ; add seeds or currants ; and bake
an hour and a half.

2. (Good.) To the preceding add of butter
and sugar, of each ^ lb., and wet it up with
milk previously mixed with 6 eggs.

3. (Rich.) Take of flour, li lb.; butter and
sugar, of each 1 lb. ; 8 eggs ; 2 02. of caraway
seeds, 1 grated nutmeg, and its weight in cin-

namon. Bake 2 hours in a quick oven.
4. (Scotch.) Nine eggs ; sugar and butter,

of each I lb. ; mix well together, then add a
little cinnamon, nutmeg, and cloves ; i oz. of
caraway seeds ; i- lb. of candied citron; ^ lb. of

candied orange peel; i lb. ofblanched almonds
(pounded fine) ; flour, 3 lbs. ; and brandy,

i pint.

Cakes, Shrews'bury. Prep. Prom flour, 3 lbs.;

sugar, 1 lb. ; a little cinnamon and nutmeg

;

3 eggs ; a little rose water ; and melted butter
enough to make it into a dough.

Cakes, So'da. Pre^j. 1. Prom flour, 1 lb.;

bicarbonate of soda, 5 oz. ; sugar and butter, of
each i lb. ; make a paste with milk, and add
candied orange, lemon, or citron peel, or the
fresh peels grated, q. s. to flavour.

2. To flour, 1 lb. ; sugar and butter, of each
2 oz. ; candied peel, i oz. ; sesquicarbonate of
soda, 3 dr. ; milk, q. s.

Obs. An equal weight of cai'bonate of

magnesia, used instead of the soda, also makes
good cakes. Both are suitable to delicate

stomachs, especially in dyspepsia, with acidity.

Cakes, Sponge. Prep. From 8 eggs; lump
sugar, f lb. ; flour, ^ lb. ; water, i pint ; the
yellow peel of a lemon ; mix as follows :—Put
the lemon peel into the water; when about to

make the cake, put the sugar into a saucepan,
pour the water and peel on it, and let it stand
by the fire to get hot. Break the eggs into a

deep earthen vessel that has been made quite

liot ; remove from the heat, whisk for a few
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minutes j make the Bugar and water boil up,

nnd pour it very gradually boiling-hot over

the eggs; continue to whisk them briskly

until they become thick and white ; add tlie

flour (quite warm), stir it lightly in, put the

paste into tins lined with white paper, and
bake them immediately in a moderately hot
oven.

Cakes, Tea. Syn. Renton Cakes. Prep.

From flour, 1 lb. ; l)uttcr, 4 oz. j and milk, q. s.

;

bake on a hot hearth or slow oven plate.

2, To the last add 2 table-spoonfuls of

yeast.

Cakes, Tip'sy. Prep. Small sponge cakes

steeped in brandy, and then covered with
grated almonds and candied peel ; or almonds
(cut into spikes) are stuck in them. They are

commonly piled on a dish, surrounded with a
custard, and covered with preserves drained as

dry as possible.

Cakes, Wigg. Frep. From ^ pint of warm
milk ; f lb. of fine flour ; and 2 or 3 spoonfuls

of light yeast. Afterwards work in 4 oz. each

of sugar and butter ; make it into cakes, or

wiggs, with as little flour as possible, add a

few caraway seeds, and bake them quickly.

Cakes. (In medicine.) Cakes have been
used as a form of administering medicinal
substances to children, but have not been ex-

tensively employed in this country for the

purpose, unless by quacks and in domestic

practice. In preparing them the active in-

gredients are added in such proportions to the

common materials of a sweet cake that one or

two, as the case may be, are sufiicient for a

dose. See Gingbebeead, Woem-cakes, &c.

CALA'BAE, BEAN. Syn. Phtsosti&matis
Faba. The seed of Physostigma venenosum.

The plant is a native of Western Africa, where
the bean is used as an ordeal poison. The
bean itself is about the size of a large horse-

bean, with a very firm, hard, brittle, shining

coat of a brownish-red, pale chocolate, or ash-

grey colour. It has an irregular kidney shape,

with flat surfaces and a rounded border, which
is for the most part boldly curved, and there

marked with a broad furrow, with the central

raised raphe in the centre, and ending at one
extremity in the microphyle. The kernel con-

sists of two cotyledons. It yields its proper-

ties to alcohol, and imperfectly to water.

Calabar bean has been used in cases of strychnia

poisoning and tetanus, as well as in epilepsy

and St Vitus's dance. The dose of the pow-
dered bean, according to Eoyle, is one to four
grains. Locally applied it produces contraction
of the pupil.

Until the researches of Harnack and Wit-
kowsky the Calabar bean was supposed to owe
its activity, when internally administered, to

the presence of a powerful alkaloid called

esernia ovphysostigma. These chemists, how-
ever, have lately succeeded in discovering in

the bean, in addition to eserina, another very
potent alkaloid, to which they have given the
name calaharia or caldbarine.

TOt. I.

Calabarine appears to exert a physiological
action antagonistic to that of cserine, and
since the commercial preparations of the drug
consist, according to the above chemists, of

mixtures of the two alkaloids in varying pro-
portions, the discordant effects frequently
observed to follow the administi-ation of any of
the various preparations of the bean, admit of

ready explanation. Wherever eserine pre-

dominated it appeared to suppress the effects of

calabarine ; on the other hand, if this latter

preponderated, the paralysing effect on the
spinal cord otherwise exercised by eserine would
fail to be produced.
The necessity of having preparations of

calabar free from calabarine, in cases where
the drug is administered for tetanus, will be
apparent when it is stated that calabarine itself

induces the disease.

We quote the following from 'New Remedies'
for June, 1877 :

—

" The well-known manufacturing chemist,
E. Merk, in Darmstadt, has heretofore pre-

pared and sold a substance which was supposed
to be the only active principle of calabar, and
which he called calabarine, but which was
really eserine or physostigmine. He now
accepts and confirms the results of Harnack's
and Witkowsky's researches, and has put both
of the active principles upon the market
labelled with their correct name, viz. ' Phy-
sostigmin' (or eserine, being the same substance
which he formerly sold as calabarine), and
' Calabarin,' distinguished by the addition of

Harnack's name (Harnack's 'Calabarine').
The attention of physicians and pharmacists
is particularly directed to the change of
appellations."

Calabar bean is a powerful poison. The
antidotes are :—Diflusible stimulants ; the hy-

podermic injection of the -a^th of a grain of

sulphate of atropia, to be repeated if necessary

at the end of two hours ; and artificial

respiration. See Eseeine.
CAL'AMINE. See Zinc (Carbonate of).

CALCINA'TION. The operation of burning
or roasting any solid body to expel its more
volatile parts, as the conversion of chalk into

lime by the expulsion of carbonic anhydride.

The roasting of the ores in the first stage of

the Welsh process of copper smelting and in

the Silesian mode of extracting zinc is techni-

cally termed CAiiCiisrATiow.

The method of conducting the process of

calcination depends on the nature of the body
operated on. Many substances, for delicate

experiments, are calcined over a spirit lamp in

a platinum spoon or crucible ; others, in iron

vessels or earthen crucibles, placed in a com-
mon furnace. When the action of the air

proves injurious, as in the manufacture of

charcoal, the process is performed in close

vessels or chambei'S. In some cases the fuel

is mixed with the articles, and they are both
burnt together, as in the manufacture of lime,

the roasting af ores, &c. The process of dry-

25
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ing salts, or driving off their water of crys-

tallisation by heat, is also frequently called

CALCINATION ; thus we have calcined copperas,

alum, &c.

CAL"CINEE. A reverberatory furnace used

for the calcination of metallic ores, particularly

those of COPPER and zinc (which see).

CAL'CIUM. [Eng., L.] Ca. The metal of

which IjIME is an oxide. Though it is a che-

mical curiosity when isolated, it is one of the

most abundant substances in nature, forming a

very large portion of the crust of the earth.

It occurs in combination with fluorine as

fluor-spar ; with oxygen and carbonic acid

as chalk, limestone, and marble ; and with

oxygen and sulphuric acid as gypsum. The
metal was first obtained from lime by Sir H.
Davy in 1808; but little was known of its

properties until Dr Matthiessen formed it by
the electrolytic decomposition of the chloride

of calcium.

Prep. 1. By the action of a powerful voltaic

current upon a paste of pure lime in contact

with mercury, as in the original method of

preparing barium.

2. By the electrolysis of chloride of calcium

in a state of fusion.

3. (Caron.) Fused chloride of calcium in

powder, 300 parts ; distilled zinc, finely granu-

lated, 400 parts ; sodium, in small pieces, 100
parts; the whole placed in a crucible and
heated to redness in an ordinary furnace. The
action is very feeble at first, but after some
time zinc flames arise. The heat must now
be moderated to prevent the volatilisation of

the zinc, but at the same time it must be

maintained as high as possible. When the

crucible has remained in this state for about a

quarter of an hour it may be withdrawn. On
cooling, a metallic button will be found at the

bottom. This alloy of zinc and calcium, which
generally contains from 10 to 15^ of the latter

metal, must be placed in a coke crucible and
heated until the whole of the zinc is driven

off. The alloy should be in pieces as large as

possible. When proper precautions have been
observed a button of caicium is obtained,

only contaminated with the foreign metals

contained in the zinc.

Prop., Sfc. The metal belongs to the group
which includes baeium, steontium, and mag-
nesium j it is of a light yellow colour; is

rather harder than lead, and very malleable.

It melts at a red heat. It tarnishes in a day
or two, even in dry air, and in contact with
moist air it breaks up like ordinary lime. Its

sp. gr. is 1*55.

Tests. Salts of calcium in solution pro-

duce a white precipitate with carbonate of

ammonium ; it becomes far less voluminous on
heating the solution, and dissolves very readily

in hydrochloric acid. Sulphuric acid, when
added to concentrated solutions, gives an im-
mediane white precipitate ; if the solution is

not concentrated, the precipitate may separate
gradually, in minute crystals ; and if it is very

dilute, no precipitation will take place, because
sulphate of lime is soluble in about 500 times
its weight of water. With neutral solutions,

even when very dilute, oxalate of ammonium
gives a copious white precipitate, soluble in

most dilute acids.

Calcium, Acetate of. Add prepared chalk to

acetic (or purified pyroligneous) acid till fully

saturated ; filter and evaporate, that crystals

may form. Diuretic. Dose, 10 to 20 grains.

Calcium, Acid Phosphate of. Syn. Super-
phosphate OF iiME, Soluble Acid Phos-
phate. CaH4,2P04. This may be procured
by treating bone-earth with two thirds of its

weight of oil of vitriol, as in the preliminary
stage of the extraction of phosphorus. It is

extensively used as a manure for turnips.

Calcium, Bihasic Phosphate. Ca2H2P208-f-
3H2O. Dissolve 608 grams of crystallised

calcium chloride in 1000 grams of distilled

water, and add gradually to this solution 1000
grams of sodium phosphate, dissolved in

10,000 grams of water. Allow the precipitate

to deposit, and wash it five or six times with
10 litres of water each time; drain the pre-

cipitate on a moistened cloth. As soon as its

consistence permits, detach from it irregular

pieces, and place them to dry in the open air

upon filtering paper ; the spontaneous desicca-

tion is sufficiently rapid.

From ' Formulae for New Medicaments
adopted by the Paris Pharmaceutical Society.'

Calcium, Bro'mide of. CaBr^. Syn. Cal'cii
beomi'dum, L. Prep. (Mageudie.) To a so-

lution of bromide of iron add hydrate of cal-

cium in slight excess; filter, evaporate to dry-
ness, redissolve in water, and again filter, and
evaporate.

Calcium, Carbonate of. See Chalk.
Calcium, Chlo"ride of. CaCl2. Syn. Cal'cii

chlori'dum (B. p.). Prep. Hydrochloric acid
and water, of each 10 fl. oz. ; chalk, 5 oz.

;

evaporate the solution until the salt becomes
solid, and dry the residue at about 400° P.

It is obtained in solution as a residuum in

making several preparations of ammonia, as

the liquor and carbonate, and in making car-

bonic acid by the action of hydrochloric acid

on marble. The residuum is concentrated and
set aside to crystallise, or evaporated to dry-

ness.

Prop., Uses, Sfc. This salt crystallises in

colourless, striated, hexagonal prisms, termi-

nated by very acute points. It is very soluble

in alcohol and water, the latter even at 32°

dissolving more than its own weight, and at
60° three or four times its weight of this salt.

When heated, the crystals undergo watery
fusion. When dissolved in water, they pro-

duce great cold : and hence are frequently
employed as an ingredient in freezing mix-
tures. These crystals contain nearly half

their weight of water. They are very deli-

quescent, passing readily into the liquid state,

and forming what used to be called oleum
calcis, or oil of lime. The anhydious chloride
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is hard and friable ; slightly translucent

;

totally and readily soluble in water, and, like

the crystiillised salt, very deliquescent. In

the laboratory chloride of calcium, either fused

or merely dried, is continually used for drying

gases and for absorbing the vvater from ethe-

real and oily liquids in organic analysis. The
unfused is now generally preferred for this

purpose, as it is moi'e porous than the fused.

The salt is also used in the rectification of

alcohol, and to form a bath for heating stone-

ware stills and other apparatus liable to be

cracked ou the sand bath. As a chemical

reagent it is employed chiefly in detecting

certain organic acids. As a medicine it has

been given in some scrofulous and glandular

diseases. Dose, 10 to 20 gr. See Solutions.

Calcium, Plu'oride of. CaFo. Syn. Hydeo-
Flu'oEATE OF LIME. This occurs native as

the mineral called fluor-spar. It is found in

beautiful crystals in the lead mines of Alston

Moor and Derbyshire, and in the concretionary

crystalline masses known as Blue John or

Derbyshire spar at Castleton. It may be pre-

pared by the action of hydrofluoric acid upon
lime, as directed under Baeixtm, Flttoeide or.

Calcium Hypophosphite. CaP2H404. Mix
milk of lime (1 in 5) in porcelain capsule

placed in a sand bath, with half its weight of

phosphorus in small pieces, and heat it to

ebullition, operating in the open air or under

a chimney with a good draught. Sponta-

neously inflammable phosphuretted hydrogen
is given off, the vapour of which should be

avoided. Add from time to time a little warm
water, to replace that which has evaporated.

Discontinue the heat when the phosphorus has

disappeared— that is, when inflammable

bubbles cease to be pi'oduced. If the phos-

phorus remain in excess, add more milk of

lime, and continue the heat until the complete

disappearance of the metalloid. Allow the

liquor to cool and then filter ; then saturate it

with a current of carbonic acid gas to eliminate

any excess of lime remaining uncombined.
Filter again, and concentrate the liquor in a

water bath to dryness, keeping the tempera-

ture Ibelow 100° C, to avoid detonations.

Preserve the salt from the air in well-closed

bottles.

From 'Formulae for New Medicaments
adopted by the Paris Pharmaceutical Society.'

Calcium, I'odide of. Calj. Syn. Hydei'o-
DATE OF LIME ; Cal'cII IODI'dTTM, CaLCIS
hydbio'das, L. Prep. 1. (Magendie.) From
a solution of protiodide of iron and hydrate of

calcium, as directed under iodide of barium.

2. Dissolve lime or carbonate of lime in hy-

driodic acid.

Prop., Uses, Sfc. It is a deliquescent salt,

easily soluble in water, and has a bitterish

taste. It has been used in scrofulous affections,

internally, in doses ranging from ^ to 2 gr.,

thrice daily, and externally in ointments con-

taining 2 dr. or less to the oz.

Calcium, Lactophosphate. This product

ought not to be employed except in the atati'

of solution in water or in syrup. In the pasty
or solid state its solubility varies, and it is

always an indefinite compound.
Solution. Bibasic phosphate of lime, 17

grams ; concentrated lactic acid, as little as
possible ; distilled water, 964 grams. Suspend
the phosphate carefully in the distilled water,

add the lactic acid, allow solution to go on for

some minutes, and filter.

From ' Formula} for New Medicaments
adopted by the Paris Pharmaceutical Society.'

Calcium, Oxide of. See Lime.
Calcium, Phosphate of. Syn. Calcis phos-

PHAS (Ph. B.). Digest bone-ash, 4 oe., in

hydrochloric acid, Gfl. oz., diluted with a pint
of water, until it is dissolved.

Filter the solution, if necessary ; add water,

1 pint, and afterwards solution of ammonia
(Ph. B.), 12 ^. oz., or a sufiicient quantity,

until the mixture acquires an alkaline re-

action, and having collected the precipitate on
a calico filter, wash it with boiling distilled

water as long as the liquid which passes

through occasions a precipitate when dropped
into solution of nitrate of silver acidulated

with nitric acid. Dry the washed product at

a temperature not exceeding 212° F.

Calcium, Phos'phide of. Syn. Phosphu'eet
OF LIME ; Cal'cII PHOSPHUEe'tUM, C. PHOS-
phi'dum, L. Prep. By passing the vapour of
phosphorus over lime (in small fragments)
heated to redness in a porcelain tube. A
brownish substance, supposed to be a mere
mechanical mixture of phosphide and phos-
phate of calcium. Thrown into water, it suf-

fers instant decomposition, and phosphuretted
hydrogen gas escapes.

Calcium, Sulphides of. Calcium forms with
sulphur at least three different compounds :

—

1. Calcium, Protosul'pMde of. CaS. Prep.—a. From sulphate of lime, exposed at a high
temperature to a stream of hydrogen gas.

—

h, Fi'om dried gypsum, 25 parts; lampblack
or finely powdered charcoal, 4 parts ; calcined

together at a strong heat in a covered cru-

cible.

2. Calcium, Bisulphide of. CaS2. Prep.
From sulphur and qviick-lime, equal parts

;

water, q. s. ; slake the lime, add the sulphur,

and boil until a solution is obtained, which on
cooling deposits crystals.

3. Calcium, Pentasulphide of. CaSy Prep.

As the last, but increasing the quantity of

sulphur, and continuing the boiling for a longer

period. Little is known about it.

4. Calcium, Sulphate of. See Gypsum.
5. Calcium, Commercial Sulphuret of. Syn.

Commeecial sulphide of calcium. Prep.
—a. As 1, b {above).

b. Sulphur, 1 part ; hydrate of lime, 3 parts
;

water, 2^ pints ; boil it until it solidifies on
cooling, then pour it out on a cold marble slab,

and when solid break it into pieces and preserve

it in a well-corked bottle.

c. (Guibourt.) Quick-lime, 7 partsj sulphur,
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4 parts ; mix, and heat the compound for about

2 hours in a covered crucible.

d. (Cottereau.) Quick-lime, 2 parts; sul-

phur, 1 part; water, 5 parts; as 4, 6 {above).

Ohs. The precise composition of the last

three preparations is uncertain. They are

acrid, caustic, stimulant, and diaphoretic.

Dose, 1 to 3 gr. Sulphide of calcium has

been used as a depilatory by applying it made
into a paste with water, and washing it ofE in

about i of an hour. Made into an embroca-

tion, it has been strongly recommended in gout,

scabies, &c. Its solution yields pure sulphur

on the addition of hydrochloric acid.

CALCULA'TIONS (Useful). 1. To find the

Value of a Dozen Articles. Take the price in

pence as shillings, and if there are any farthings

in the price, add threepence for each. Thus
2s. 8d., or 32 pence per yard, is £1 12s. per

dozen.

2. To find the Value of One Hundred Arti-

cles. For every farthing take as many pence

and twice as many shillings. Thus, Ijd. each

is— 5d., and 10s. = 108. 5d. per hundred.

3. To find the Value of a Pound at any price

per Ounce. Take the price in farthings as

shillings, and divide by three. Thus, 5jd. per

ounce is 21 farthings; taken as shillings,

21 -^ 3 = 7s. per pound.
4. To find the Value of an Ounce at any

price per Pound. Take the shillings as far-

things, and multiply by three. Thus, at

6s.—6 X 3 = 18 farthings, or 4i\&. per ounce.

Ols. By reversing Nos. 1 and 2, the price

of a single article or pound may be found
from the price per dozen or hundred. For
several other calculations, useful in domestic

economy, chemistry, &c., see Brewing-, Deci-
MAis, Equivalents, Measures, Pee-cent-
AGE, Weights.
CAL'CULUS. Syn. Stone. In medicine, a

hard concretion formed within the animal

body by the deposition of matters which usu-

ally remain in solution. The concretions most
commonly found are those formed in the

kidneys or bladder, and termed urinary calculi,

and those formed in the gall-bladder or biliary

ducts, which are called biliary calculi. Uri-

nary calculi are in most cases composed of

substances which are constituents of healthy

urine, such as uric acid, urate of ammonia,
and the phosphates of lime and magnesia

;

they are, however, sometimes composed of

substances which are met with in unhealthy
urine, such as oxalate of lime, cystine, &c.

Biliary calculi, or gall-stones, usually con-

tain from 50 to 80 per cent, of cholesterin, a

crystallisable fatty body, constituting a never

failing ingredient in healthy bile, the rest of

the concretion being made up of biliary resin

and colouring matter, with a small quantity of

inorganic salts.

Calculus or stone in the bladder, which is

a prevalent disease in Norfolk, both among
men and sheep, has been attributed to the use
of the hard water of the di.strict.

Both of these give rise to very painful

symptoms, and may even threaten life. See

CHOIiESTEEIN.
CALEPACIENTS. Applications that excite

warmth.
CAL'ENDAE. Syn. Caienda'eium, L. ; Ca-

I/EN'bbiee, Fr. A table of all the days of the

year, arranged in the order of days and weeks,

to which are generally added certain astrono-

mical indications and dates of great civil and
religious events. The most remarkable ca-

lendars are the Hebrew calendar, the calendar

of the Greeks, the Roman, or Julian calendar,

the Gregorian calendar (now adopted by all

Christian peoples except the Greeks and Rus-
sians), and the French Republican calendar,

which, having remained in force about thirteen

years, was abolished by Napoleon I on the 1st

of January, 1806.

Calendar, Perpet'ual. A table which furnishes
the general indications necessary to construct

a calendar for any year, and to resolve, without

error, many difficulties connected with the

verification of dates.

CAL'ENDERING. The process of finishing

by pressure the surface of linen or cotton

goods. It is usually performed by passing the

fabric between cylinders pressed together with
great force. It is necessary that one of the

cylinders, at least, shall be of a material com-
bining considerable hardness with a slight de-

gree of elasticity ; for this purpose the paper
cylinder is used. It is made by forcibly com-
pressing a number of circular discs of thick

pasteboard, each with a square hole in the

centre, upon an iron axis, so as to form a solid

cylinder, which is turned perfectly smooth and
true in a lathe. The paper cylinder usually

works against a hollow roller of copper or

iron, heated by steam or metallic heaters.

Befoi'e the final rolling in the calendering

machine the fabric is lightly smoothed by
passing over warm cylinders. Cotton goods
are starched, and a fictitious appearance of

stoutness is sometimes given to them by em-
ploying starch thickened with plaster of Paris,

porcelain clay, or a mixture of these. Water-
ing is a beautiful effect, produced by means of

a hot cylinder with a pattern raised upon it.

Glazing is produced by combined rubbing and
pressure, the rollers being made to move with
unequal velocities, so that one side of the fabric

is rubbed as well as pressed by the roller whose
surface moves with the greater speed. A cop-

per cylinder is preferred for glazing, and is

made so hot that if the machine stops it burns

the goods. The old method of glazing consisted

in burnishing the surface of the fabric with a

polished flint.

CALICO. See Cotton.
Carico Printing. The art of producing

figured patterns upon calico by means of dyes

and mordants topically applied by wooden
blocks, copper-plates, or engraved cylinders.

The goods are either directly printed in colour,

or receive their patterns by being run through
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a colouring matter or mordant, when the dye
is only produced upon that portion of the

gromid previously prepared for it. Of late

this system of dyeing has been extended to

silk and woollens.

The mordants are thickened with some
glutinous substance, as flour, starch, or gum,
to render them adhesive and to ^jrevent their

spreading.

The following are the principal styles of

calico-printing, each requiring a different

method of manipulation :

—

In the madder, fast colour, or chintz style,

the mordants are applied to the white cloth,

and the colours are brought out in the dye
bath. This is the method commonly followed

for " permanent prints."

In the padding or plaquage style, the whole
cloth is passed through a bathof some particular

mordant, and different mordants are afterwards

printed on it before submitting it to the dye
bath. By this means the colour of the ground
and pattern is varied. Like the last, it is

much used for gown pieces, &c.

In the reserve or resist-paste style, white or

coloured figures are produced by covering
those parts with a composition which resists

the general dye afterwards applied to form the

ground of the pattern. In this style the dye
bath is indigo, or some other substantive

colour.

The discharge, or rongeant style, is the

reverse of the preceding; it exhibits bright

figures on a dark ground, which are produced
by printing with acidulous or discharge mor-
dants after the cloth has been passed through
the colouring bath.

Steam-colour printing consists in printing

the calico with a mixture of dye extracts and
mordants, and afterwards exposing it to the

action of steam.

Spirit-colour prhating is a method by which
brilliant colours are produced by a mixture of

dye extracts and solution of tin, called by the

dyers " spirits of tin."

Pigment printing consists in applying such

colours as ultramarine, magenta, or aniline

purple, to the cloth, and fixing them by such

agents as casein, albumen, or solution of india

rubber. This style of printing has been de-

veloped to a great extent since the introduc-

tion of the splendid mauves and purples

obtained from aniline.

For further information on this subject the

reader is referred to Ure's ' Dictionary of Arts,

Manufactures, and Mines,' Calverf s ' Dyeing
and Calico Printing,' edited by Stenhouse and
Groves ; Wagner's ' Clinical Technology,' and
Crooke's ' Practical Handbook of Dyeing and
Printing,' where he will find the several pro-

cesses of calico printing fully treated on, and
most ably and accurately described. To enter

largely into the subject in this work might
amuse the reader, but would be of no practical

value ; as calico printing is an art only prac-

tised on the large scale, and by men who

obtain their whole knowledge! of it in the
laboratories and printing rooms of the fac-

tories.

CAL'OMEL. See Mercuet (Chlorides of).

CALOTROPIS PROCE'RA. 1

CALOTRO'PIS GIGAN'TEA. / (Ind. Ph.)
Syn. MuDAE.

—

Jlabitat. One or other of these
species, everywhere in India.

—

Officinal part.
The root-bark, dried {calotropis cortex). Small
flat or arched pieces, brownish externally,

yellow-greyish internally, peculiar smell, and
mucilaginous, nauseous, acrid taste. Its ac-

tivity appears to reside in a peculiar extractive

matter named mudarine.—Properties. Altera-

tive tonic; diaphoretic, and, in large doses,

emetic.

—

Therapeutic uses. In leprosy, consti-

tutional syphilis, mercurial cachexia, syphilitic

and idiopathic ulcerations, in dysentery, diar-

rhoea, and chronic rheumatism, it has been used
with alleged benefit.

Powder of Mudar. (Fulvis Calotropis.)

Take of the roots of mudar, collected in the
months of April and May from sandy soils, a
sufficiency ; carefully remove, by washing, all

particles of sand and dirt, and dry in the open
air, without exposure to the sun, until the

milky juice contained in it becomes so far in-

spissated that it ceases to flow on incisions

being made in it. The bark is then to be care-

fully removed, dried, and reduced to powder.
Preserve in well- corked bottles.

—

Dose. As an
alterative tonic, 3 grains, gradually increased

to 10 grains or more, thrice daily. As an
emetic, from ^ to 1 drachm.

CAL'OTYPE. See Photogeapht.

CALUM'BA. /%». Calttmb^ Eadix, B. P.

Calitm'ba-eoot ; Kalumb, Hind. The root

of a plant of Eastern Africa, extensively used
in medicine as a stomachic and mild tonic.

Dose, 10 to 20 grains, three or four times

a day. The botanical name of this plant is

JateorMza palmata, or Cocculus palmatus.

See Calumbine {heloto) ; also Infusions and
TiNCTTTEES.

CALUM'BA WOOD. This wood, which is

used as a tonic by the Cingalese, is not the

produce of the true calumba plant, but of

Menispermum fenestratum. It contains the

alkaloid beebeeine (which see).

CALXJM'BINE. Syn. Calom'bine, Calum'-

BINA. A bitter substance discovered by Witt-

stock in calumba root.

Prep. 1. Digest calumba root (in coarse

powder) in water acidulated with acetic acid ;

express, filter, boil to one half, again filter, add

carbonate of calcium, in slight excess, and

evaporate to dryness in a water bath ; reduce

the residuum to powder, and digest it in boil-

ing alcohol ; the latter will deposit crystals of

CAITJMBINE on cooling.

2. (Wittstock.) Evaporate tincture of ca-

lumba root (made with rectified spirit) to dry-

ness; dissolve the residuum in water, and
agitate the solution with an equal bulk of

ether; after repose for a short time, decant
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the ethereal portion, distil oif most of the ether,

and set the liquid aside to crystallise.

Prop., Sec. Impure calumbine occurs as a

yellow-brown mass; when pure, it forms

rhombic prismatic crystals or delicate white

needles; it is only slightly soluble in alcohol,

ether, and water ; 40 parts of boiling rectified

spirit take up only 1 part of calumbine. Its

best solvent is acetic acid; it is also soluble in

acidulated and aikalised water. Neither nut-

galls nor metallic salts affect its solution.

Concentrated sulphuric acid dissolves it, and
assumes first a yellow, and then a red colour.

Its properties indicate that weak vinegar or

sour wine would be the best menstruum for

extracting the medicinal virtues of calumba
root. Dose, 1 to 3 gr. twice a day as a tonic

and stomachic, in dyspepsia, debilitated

stomach, bilious vomitiug, &c. ; and in the

later periods of dysentery and diarrhoea.

CALX. This term was formerly applied to

the residuum of the combustion of any sub-

stance ; or to any substance which had been

exposed to a strong heat. See Calcination,
Limb, &c.

GAMBOGE'. See Gamboge.
CAM'ERA LU'CIDA. [L. and Eng.] When

a ray of light [r) falls upon a quadrangular
glass prism {a), it is bent by two reflections

(at c and d), and thrown upwards where it may
be received by the eye, to which it will appear

described on the table or sheet of paper {f)
placed to receive it. The point of a pencil

used to trace any object on the paper can also

be seen, and by its means the picture can be

easily copied. When the prism is mounted
on a stand, and a thin brass plate with a small

hole through it for the eyepiece adjusted there-

to, it forms the cameea lucida of the opti-

cians. The image may be magnified or less-

ened by placing a lens so as either to intei'-

cept the rays before they strike the prism, or

before they reach the eye. An ingenious per-

son will readily be able to set up this instru-

ment, than which a more useful one cannot
exist.

CAM;EEA 0BSCU"EA. [L. and Eng.] An
optical instrument for producing upon a screen
the image of a field of view more or less ex-
tensive. It was invented by Baptista Porta

in the 16th century. The principles and con-

struction of the camera obscm-a may be thus
described :—A convex lens (-B) is placed in a

hole admitting the Ught into a darkened box
or chamber {A), which, falling on a white
ground (-D), produces an inverted picture of

every object within its range. The image thus

formed may be restored to its natural position,

by allowing the rays of light to pass through
two lenses instead of one, or by receiving the

rays on a mirror placed at an angle of 45°,

when the image will be thrown on the floor

in its original position. The picture may be
viewed through an oblong aperture cut in the

box, or the experiment may be performed in a

darkened room, by placing the lens in a hole

in the shutter, and allowing the image to fall

on the wall, or on a sheet of white paper

stretched to receive it.

In the simplest form, when intended for

taking views or portraits, the image is thrown
upon a mii'ror placed at an angle of 45°, and
resting on the bottom of tlie box, by which
means it is thrown upwards against a plate of

glass, also placed at a similar angle. On this

is laid a piece of semi-transparenttracingpaper,

on which the object is distinctly seen painted,

and may be traced out with a pencil. When
the camera is used in photography, slides are

provided to retain the sensitive paper in the

proper position in the box or dark chamber
to receive the image, and the whole apparatus

is adjusted with screws, and slides of the most
delicate description. Achromatic glasses are

also employed. See Photography.
CAM'PHINE. The name given by the

trade to rectified oil of turpentine when sold

for burning in lamps, in order that purchasers

may not be aware of the inflammable character

of the liquid. Since the introduction of the

hydro-carbon oils from coal, shale, and petro-

leum, camphine has been little used for burn-

ing. To rectify the turpentine, it is passed in

vapour through a solution of caustic potash,

soda, or lime ; or through sulphuric acid.

CAM'PHOE. CioHigO. Syn. Cam'phiee,
Latj'eel Cam'phob ; Campho'ea, B. P. A
crystalline substance found in many plants;

though only obtained in large quantities from
two, namely, Camphora officinaruni and Dryo-
balanops aromatica. The first, commonly
known as the laurel camphor tree of China and
Japan, yields the camphor of commerce ; the

latter, the Sumatra or Borneo camphor, and
the peculiar fluid known as liquid camphor.

It is found that several of the essential oils,

by carefully distilling off about one third their

volume, yield a species of camphor. By col-

lecting this, and redistilling the roma uder of
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the oil 2 or 3 times, a further quantity of cam-
phor may be obtained. Oil of rosemary,
treated in this way, yields about 10^ o£ cam-
phor j oil of sweet marjoram the same; oil of

sage yields 13g ; oil of lavender, 25§. By
keeping the oils loosely corked, and in a cool

place, they produce a larger portion of this

camphor. Aniseed camphor is the congealable
portion of oil of aniseed, separated from the
liquid oil, which it resembles in odour and
flavour.

Camphor, Am'ber. See Pyeetine (Crystal-
lised).

Camphor, Com'mercial (Crude). The produce
of the laurel camplior tree, brought to Eui-ope
chiefly from China and the island of Formosa,
in the form of greyish grains, aggregated into

crumbling cakes.

—

Frep. The Chinese and
Japanese extract the camphor by cutting the
wood into small pieces, and boiling it with
water in iron vessels, which are covered with
large earthen capitals or domes, lined with
rice straw. As the water boils, the camphor
is volatilised along with the steam, and con-

denses on the straw.

Cam'phor, Commercial (Eefined). Syn.
White camphor ; Campho'ka, B. P. Prep.
100 parts of crude camphor are mixed with 2
parts each of quick-lime and animal charcoal,

both in powder, and the mixture is placed in

a thin, globular, glass vessel, sunk in a sand
bath. The heat is then cautiously applied,

and the vessel gradually and carefully raised

out of the sand as the sublimation goes on.

When the process is complete, the subliming
vessel is removed and allowed to cool.

' Ohs. The whole process of refining camphor
requires great care and experience to ensure
its success. If conducted too slowly, or at a
heat under 375° Pahr., the product is found
to be flaky, and consequently unsaleable, with-
out remelting or subliming. An improvement
on the common method is simply to sublime
the above mixture in any convenient vessel

furnished with a large and well-cooled receiver,

and to remelt the product in close vessels under
pressure, and to cool the liquid mass as rapidly

as possible.

Prop., S(c. A white, semi-crystalline solid,

very volatile at common temperatures ; fi-eely

soluble in alcohol, ether, bisulphuret of carbon,

benzol, oils, and acetic acid, and sufiiciently

so in water (about 1^ gr. to 1 oz.), to impart
its characteristic smell and taste ; 100 parts
of alcohol (sp. gr. -806) dissolve 120 parts of

camphor; concentrated acetic acid dissolves

twice its weight of camphor; average sp. gr.

•990. It fuses at 347°, boils at 400° Pahr.,
and when set fire to, burns with a bright
flame. It evaporates slowly at ordinary tem-
peratures, and crystallises on the inside of
bottles. While floating on water it undergoi's
a curious rotatory movement.

Uses, Sfc. Camphor is sedative, narcotic,

anodyne, diaphoretic, and anaphrodisiac. Dose,
2 to 10 gr. in the form of pill or bolus, or

made into an emulsion with yolk of egg, mu-
cilage, or almonds. In overdoses it is poison-

ous. The best antidote is opium or wine, pre-

ceded by an emetic. It is also used externally
in ointments, liniments, and embrocations.
Camphor is frequently put into wardrobes

and clothes-trunks, to keep away insects ; it

is used to make the white stars and fire of

the pyrotechnist; and by the varnish-maker
to increase the solubility of copal and other
gums. Mixed with six times its weight of
clay, and distilled, it sufi'ers decomposition,
and yields a yellow, aromatic, volatile oil, smell-

ing strongly of thyme and rosemary, which is

much used by the wholesale druggists and per-

fumers to adulterate some of the more costly

essential oils, and by the fancy soap-makers to

scent their soaps.

Camphor may be beaten in a mortar for
some time, without being reduced to powder,
but if it be first broken with the pestle, and
then sprinkled with a few drops of rectified

spirit of wine, it may be readily pulverised.

By adding water to an alcoholic or ethereal

solution of camplior, this drug is precipitated

under the form of an impalpable powder of

exquisite whiteness.

Tests. Pure camphor is entirely soluble

in rectified spirit, oils, and strong acetic acid j

a fragment placed on a heated sj)oon or in a
warm situation will wholly disappear, and the
evolved fumes will be highly fragrant (cam-
phoraceous), and be free from an acid or tere-

binthinate odour. In an alcoholic solution of

natural camphor ammonia gives but a slight

precipitate, which is dissolved on shaking the
mixture ; a similar sokition of artificial cam-
phor under the like treatment gives a floccu-

leut precipitate, which remains undissolved.

See Camphoe, Factitious (below).

Camphor, Facti"tious. Syn. Hydeochlo-
eate of tue'pentine, Hydbochloeatb of
CAMPHENE, Aetificial CAMPHOE. Prepared
by passing dry hydrochloric acid gas into pure
oil of turpentine, cooled by a freezing mixture
or pounded ice. After a time a white, crys-

talline mass is formed, which must be drained,

and dried by pressure between folds of bibu-

lous paper. It may be purified by solution in

alcohol.

Prop., <Sfc. It has a camphoraceous taste

and odour ; burns with a greenish, sooty flame,

and when blown out evolves a terebinthinate

odour ; heated a little above the boiling-point

of water, slight fumes of hydrochloric acid

gas are perceptible.

Camphor, Hydrochlo"rate of. Syn. Mtt"ei-

ate OF camphor ; Campho'e^ hydeochlo"-
RAS, L. By passing hydrochloric acid gas over

camphor, in small fragments, until it ceases to

be absorbed.

Camphor, Liq'uid. Syn. Camphor oil;

O'leum campho'e^, L. A pale yellowish,

limpid fluid, which exudes from Dryobalanops
aromatica, a tree growing in Sumatra and
Borneo, when deep incisions are made in the
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trunk. It is supposed that the crystalline

Sumatra camphor (see heloio) is deposited

from this fluid. The liquid camplior has some-

what the odour of cajeput oil, and might,

no doubt, be beneficially employed for the

same purpose. It is sometimes imported into

Europe.
Camplior, Monobromated. CjoHijOiBr.

Coarsely powdei'ed camphor is introduced into

a flask of about ten times the capacity of the

amount it is intended to prepare. A fine

stream of bromine is then allowed to fall

upon the powder with continual agitation

;

the addition of bromine ceases when the cam-
phor is liquefied. A large long abductor tube

is then fitted to the flask, and the other end
plunged into an alkaline solution, which will

absorb the vapour that would otherwise incom-

mode the operator. The flask is placed in a

water bath that is raised to ebullition, when
the reaction soon commences. This is at first

rather active, there being an abundant evolu-

tion of hydrobromic gas, and some vapour of

bromine and undecoraposed camphor. The
liquid, which is at first dark brown in colour,

acquires an amber colom* and the evolution of

gas suddenly slackens. The operation should
be carried out at a temperature between 80°

and 90° C. The amber-coloured liquid that

remains in the flask solidifies upon cooling, and
appears then as a slightly citrine-coloured

friable mass. It is purified by treating it

several times with boiling 90° to 95° alcohol,

filtering the liquor, and leaving it to crystal-

lise. The crystals are to be dried in the air

upon unsized paper.

Dr Bourneville advises monobromated cam-
phor to be administered either in the form of

pills, made up with conserve of roses, or of a
mixture rubbed up with mucilage of gum
arable and syrup. He gives it in doses vary-

ing from twelve to thirty centigrams daily.

Where it cannot be taken by the mouth he in-

jects the following solution subcutaneously :

—

Monobromated camphor 3 gr., alcohol 35 gr.,

glycerin 22 gr.

Camphor, Nitrate of. Syn. Camphor oil ;

O'liEUM CAMPHo'RiE facti"tium, L. Pre-

pared by dissolving camphor in nitric acid, in

the cold.

Camphor, Sul'phite of. From camphor and
sulphurous acid gas, as hydrochlorate of cam-
phor.

Camphor, Suma'tra. Syn. Bor'neo cam-
phor, Hard c. Dragon's brain perfume.
Obtained from Dryoialanops aromatica, being
found in natural fissures or crevices of the
wood. It resembles ordinary camphor in most
properties, but its odour is not of so diffusible

a nature. This kind is not seen in European
commerce.
CAMPHOR CAKES. See Balls (Camphor).
CAMPHOE'IC ACID. H.,C,„HuO. Syn.

AciDUM camphor'icum, L. Prep. From
camphor, 1 part; and nitric acid (sp. gr.

1'33), 4 parts; distilled together in a glass

retort, with a gradually increasing heat, ttntil

vapours cease to be evolved ; the camphor that

has volatilised is then added to that in the

retort, along with 4 or 5 parts more of nitric

acid, and the process repeated again and again,

until 20 parts of acid have been consumed,
when crude camphoric acid crystallises out of

the remaining liquor on cooling. The crystals

are juxrified by washing with cold distilled

water, solution in boiling water, and evapo-

rating the solution until a pellicle forms;
crystals of pure camphoric acid are formed as

the liquid cools.

Prop., (Sfc. Small, colourless, lamellar or

acicular crystals ; acid ; bitter ; fusible at 158°

Fahr. ; sparingly soluble in water ; soluble in

alcohol ; alcoholic solution not precipitated by
water, which distinguishes camphoric acid

from benzoic acid. Its salts are called CAM-
PHORATES. The soluble camphorates may be

made by digesting the carbonate or hydrate
of the metal in a hot solution of the acid, and
the insoluble camphorates by double decompo-
sition. By distillation, camphoric acid yields

a colourless, crystalline, neutral substance,

which has been improperly called anhydrous
camphoric acid.

CAM'WOOD. This dye-stuff" resembles Brazil

wood in its properties, and is used in a similar

manner.
CAN'ADA BALSAM. Syn. Bal'samum Ca-

naden'sb, Terebinth'ina Canaden'sis, L.

A thick, viscid oleo- resin obtained from the

Abies halsamea (Lindley), a tree of common
growth in Canada and the State of Maine. It

is much employed as a medium for mounting
microscopic objects. When pure it is per-

fectly transparent, has an agreeable odour
(not terebinthinate), and is wholly soluble in.

rectified oil of turpentine, with which it forms
a beautiful glassy and colourless varnish, much
used for preparing a semi-transparent copying

paper.

A mixture of 3 parts of Canada balsam and
one of wax, if added to pile masses, is said to

have the effect of binding together the com-
ponent parts of the mass, and of keeping the

piles made from it soft and in good shape.

Canada Balsam, Facti"tious. Syn. Balsa-
mum Canadense pacti"tium, L. Prep. 1.

Yellow resin, 3 lbs. ; oil of turpentine, 1 gall.

;

dissolve, and add essence of lemon, 2 dr. ; oil

of rosemary, 1} dr.

2. To the last add of nut oil, 1 pint. Both
are sold in the shops for Canada balsam.

CAN'DIES. See Candying-.
CAN'DLES. Candle-making, once a rude and

noisome trade, has, since the researches of

Chevreul and Branconnot into the nature of

the fats, developed into one of the most
important branches of scientific industry, the

progressive improvements in which, accom-

panied by a corresponding cheapening and
immensely increased efficiency in one of our

chief means of artificial illumination, have
added greatly to the comfort and cujoymuut of
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every civilised community. Candles are either

dipped, moulded, or rolled. The cheaper sorts

of tallow candles are formed by the fiist pro-

cess, and wax candles by the hist ; all the other

kinds are moulded. The moulds are tubes of

pewter, well polished on the inside, eight or

more being fitted into a frame, the upper part

of vi'hieh forms a trough to receive the melted
cuudle material. When in the moulds the

candles are inverted ; in other words, the

bottom of each mould corresponds to the top

of the candle. The wick passes through a
small hole at the lower extremity of the tube,

and is held in the axis by a little bar placed

across the top. At the factories of Price's

Patent Candle Company the frames of moulds
are ranged close together in long benches, and
are filled with hot candle material from cars

running along little railways above them.
When quite cold the candles are withdrawn.
The plan of pulling them out one by one with
the aid of a bodkin has been superseded at

the factories above mentioned, by the inge-

nious device of blowing them out with com-
pressed air.

The wicks of ordinary tallow candles are

made of the rovings of Turkey skein-cotton,

4 or more of which, according to the intended
thickness of the wick, are wound on a reel,

from which they are again run off, and cut
into the proper lengths. Of late years the
wicks of the best candles have been made
in such a way that they do not require snuff-

ing. This object is efiected by causing the
wick to bend over, and its end to fall outside

the flame, where it is exposed to the oxygen of

the air. This bending over is variously brought
about.—1. By twisting the wick with one
strand shorter than the rest, which, being
slightly stretched during the moulding of the
candle, contracts again and bends the wick
when the fat melts. 2. By plaiting the cotton

into a flat wick, which naturally takes the re-

quired curve. Such a wick is generally dipped
in a solution of borax, which preserves it from
being acted upon by the flame except at its

extreme point at the edge of the flame. A
very fine wire is sometimes included in the
plaited wick. 3. In Palmer's patent two-
wicked candles, which were formerly much
used in lamps, the wicks are saturated with
subnitrate of bismuth ground up with oil;

they are then twisted tightly round a wire,

which is withdrawn after the candle is moulded.
In burning, the ends gradually untwist and
stand out of the flame on either side. Other
devices are said to be employed.
The wicks of candles should be free from

knots and inequalities, as well as from adher-
ing particles of cotton, the presence of all of

which are the cause of the " guttering" one
frequently sees in a burning candle. The
finer the thread of which the wick is com-
posed the more complete will be the combus-
tion of the melted fatty material. Unless the
above precautions are attended to, in selecting

the wide, it will not be so entirely consumed as

it ought to be.

Candles, Com'posite. Mould candles formed
of a mixture of the hard (atty acid obtained
from palm oil and the stearin'! of cocoa-nut oil.

They were introduced in 1840. Other com-
positions are occasionally used, such as a mix-
ture of spermaceti and hard white tallow, to

which a little bleached resin is added.

Candles, Med'icated. These have been pro-

posed as a convenient means of diff'using the

active principles of certain volatile substances

through the atmosphere, and for complete and
partial fumigations. They are seldom em-
ployed in England.

Candles, M8rcu"rial. From the red sulphide

or the grey oxide of mercury mixed with wax,
and a wick of cotton inserted therein. Re-
commended by Mr Colles for partial mercu-
rial fumigation. They are burnt under a glass

funnel with a curved neck, the upper orifice

of which is directed to the diseased part.

Candles, Par'affin. Prom the beautiful

translucent substance parafiin (which see).

These candles surpass all others in elegance,

and are entirely free fi-om odour and greasi-

ness. The light produced by 98 lbs. of paraffin

candles is equal to that of 120 lbs. of spermaceti,

or 138 lbs. of wax, or 144 lbs. of stearic, or

155 lbs. of the best composite candles (Letheby).

They are sometimes delicately tinted with red,

mauve, violet, crimson, and rose colour. Ani-

line colours will not dissolve in paraffin.

Stearic acid, however, is a solvent for them,

and accordingly when the candles are tinted

with the coal-tar colours these are previously

dissolved in the stearic acid, always mixed
with the paraffin. This insolubility of the

aniline colours in paraffin has been suggested

as a test for the purity of this hydrocarbon,

and of its freedom from stearic or other fatty

acids. For colouring paraffin candles black

the paraffin is heated nearly to the boiling

point with anacardium shells or nuts, which
dissolve readily in the heated paraffin. The
Belmontine Candles of Price's Patent Candle

Company are formed of the paraffin of Rangoon
tar.

Previous to the paraffin being made into

candles, it is necessary that it should be puri-

fied and bleached. Many processes for effect-

ing these ends have been devised. In the

works of Price's Candle Company the method
known as " Hodge's " is had recourse to.

This consists in first freeing the crude paraffin

from the coarser impurities, melting it, cast-

ing it into cakes, and allowing it to cool

sufficiently slowly, so as to form well-defined

crystals. The cakes are then placed upon a

bed of some porous and absorbent material,

and subjected to a temperature not sufficient

to melt the paraffin, but only the liquid hydro-

carbons and other more easily fused bodies,

the latter running oft' from between the

crystals of the paraffin, and being absorbed

by the porous substance upon which the
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paraffin rests. This process is repeated until

the removal of the liquid hydrocarbons from
the solid paraffin has been satisfactorily ac-

complished. If it be requisite to subject the

paraffin to further purification, the following

method is frequently adopted. The paraffin,

previously melted by steam, is placed in a

tank, with from 5 to 10 per cent, of strong

sulphuric acid, and the mixture agitated for

some hours by means of air (the time depend-
ing on the quality of the paraffin), the sul-

phurous acid fumes resulting from the

reaction being carried oil" by a suitable (;on-

trivance. After the agitation is completed,

the paraffin, after being allowed to stand for

some time, is decanted into a suitable vessel

containing animal charcoal, with which it is

digested for some hours. Upon the subsi-

dence of the charcoal the paraffin is drawn
ofE if at all turbid, and is passed through a

funnel heated by means of a steam jacket.

Another method, the invention of Messrs
Fordred, Lambe, & Sterry, for the deco-

lorisation of the paraffin employed in candle

manufacture, consists in digesting the paraf-

fin at a temperature of 230° F. with about

12^ of powdered fuller's earth. Of late tins

process has supplanted the charcoal one ; and
it may be employed, no matter by what means
the previous purification of the paraffin has

been carried out. The paraffin and fuller's

earth are to be well agitated together, and
when the latter has fallen down the clear

paraffin is decanted from it. The inventors

affirm that their process answers quite as well

if marl clay, or any other similarly constituted

and equally abundant natural substance be

substituted for fuller's earth ; and that no
matter which of these bodies is employed,
they may be re-used, and any adhering paraf-

fin be removed by washing with agitation, or

by other suitable contrivances.

Messrs Smith & Field's patent for the

removal of the colouring matters of the pa-

raffin consists in the employment of silicite

of magnesium. The patentees state that the

successful issue of the operation depends not
only upon the careful preparation of the salt

used, but upon its being dried at a tempera-
ture of as exactly as possible 212° F. The
careful preparation before insisted on of the

magnesium salt, which is procured by the

double decomposition of magnesium, sulphate,

and sodium silicate,iticludes its thorough wash-
ing from adhering sodium sulphate previous to

its desiccation. If this precaution be neglected,

the porosity of the silicate will be impaired,

and its bleaching effect more or less interfered

with ; and further, the patentees state that if

the washed silicate be heated to redness, its

decolourising power will also be lost.

It appears that the paraffiri employed in

making the candles consists of a mixture of

paraffins having different melting points. The
following arc tlu; meliitif poiiits of soujl of
the chief Viiiieties ot i araffiu:

—

Paraffin from Boghead coal at 45° to 52° C.

„ „ Brown coal „ 56° C.

„ Peat „ 46-7° C.

„ „ Rangoon oil or tar 61° C.

„ Ozokerit 65'5° C.

Paraffin candles contain from 5 to 15 per
cent, of stearin, this addition being made for

the purpose of diluting the paraffin, as well as

for raising the melting point of the paraffin

where this is low. The stearin, moreover,
serves to preserve the rigidity of the candle in

the candlestick, and to prevent its bending out
of the upright position. Paraffin candles are

always moulded, but previous to this being
done the moulds must be heated to a tempera-'

ture above the melting point of the paraffin

;

this may vary from 60°, 70°, and 87° C, ac-

cording to the paraffin employed. The moulds
having been filled with the melted paraffin

are, after one or two moments only, plunged
into cold water, when the caudle immediately
becomes solid. Unless this were done the
candle would be spoilt, owing to the crystal-

lisation of the paraffin. A thin wick is re-

quired for paraffin candles.

Candles, Spermace'ti. From spermaceti

(which see). These are very delicate in

appearance, but rather expensive. They burn
well, but as the melting point of spermaceti is

low, 120° Fahr., they will not bear carrying

about in the hand without guttering. They
are generally adulterated with stearic acid or

hard white tallow.

In candle-making " spermaceti is usually

mixed with 3 per cent, of wax or paraffin to

destroy its highly crystalline structure ; it is

moulded in the usual way with plaited wicks

that require no snuffing. Occasionally the

spermaceti candles are cast without any ad-

mixture of wax, the moulds being raised to a
higher temperature just as with stearic acid.

Some manufacturers, in order to make the

spermaceti appear like wax, use gamboge to

give the desired tint ; such candles are known
as transparent wax."' Spermaceti caudles

are largely consumed in India.

Candles, Stear'ic. Under this head we may
place the various sorts of candles moulded
from the hard fatty acids of both animal and
vegetable origin. The principal sources whence
British manufacturers derive their acids are

tallow, palm oil, and cocoa-nut oil. The pro-

cesses employed for separating them are

generally described under Stearic Acid.

Caudles formed of the fatty acids can now be
prepared so as to imitate and almost rival

those of wax and spermaceti; and they are

quite as cheap as the nearly obsolete mould
candles formed of common tallow. They are

extremely hard ; they do not grease the hands,

and they burn away brightly and steadily,

without giving off any ofiensive odour. Un-
coloured, they are snowy white, but a yellow

tint is frequently given them by gamboge.

^ ' Chemistry, Theoretical, Practicii!, aud Auiiljticul.'
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Candles, Tal'low. From ordinary tallow or

from tallow which has hoeu rrced from much
of its oleic acid by pressure. These have so

unpleasant an odour and arc so apt to gutter,

that they will probably ultimately disappear

from use. They are, however, sold at so low
a price, that among the lower classes they

must long retain their hold. For dip candles

the wicks are immersed in melted tallow, and
after rubbing with the hands arc placed

straight and allowed to harden, after which
they are arranged upon the " broaclies " ready
for dipping. For mould candles the last opera-

tion is omitted. Great care is taken to select

a cotton that yields the least possible quantity

of ash after burning.

In the process of " dipping," the " dipping
cistern" being filled with tallow of a proper

temperature from the boiler, one of the

broaches covered with wicks is placed upon
the end of the " dipping beam," and pressed

down gently into the melted fat ; it is then
withdrawn, the bottoms of the candles just

touched against a board placed on one side of

the cistern for the purpose, and the frame
removed to the rack. This operation is repeated

until the candles acquire a sufficient size, when
they are finally cooled, sorted, weighed, and
strung in pounds for sale.

The mould candles once in common use were
made of the finer kinds of tallow only ; a mix-
ture of 3 parts of sheep, with 1 part of ox suet,

being preferred. See Wax.
Candles, Wax. These are most frequently

made by pouring melted white wax on to the
Avicks, which are hung upon frames and
covered with metal tags at the ends to protect

the cotton from the wax in those parts. The
frames are made to turn round, and melted
white wax is poured first down one wick, and
then the next, and so on. When the wicks
have been subjected to this operation once
and have become sufficiently cooled, they have
a second, and then a third coat given them,
until they are of the required thickness. The
candles are next rolled into proper shape on a
marble slab or wooden board. The conical

top is moulded by properly-shaped tubes, and
the bottoms are cut oft' and trimmed. Wax
candles are now seldom moulded, but if so the
same processes are followed as for stearic and
paraffin candles. The large altar candles,

which frequently weigh from thirty to forty

pounds, are made by hand.
Wax Tapers. These, which are of various

degrees of thickness, are not made of pure wax,
but of wax (usually vegetable wax) and tallow,

the latter being added to give them flexibility.

When they are required to be coloured, resin

and turpentine are added to the tallow. For
further particulars, consult Wagner's ' Chem-
ical Technology ;' " Candie-making."
CANDLE NUTS. The kernels of the alea-

rites triloba, the candleberry tree, a plant
growing in most tropical countries. The nuts
when dried, and stuck upon a reed, are used

by the natives of the Polynesian Islands as a
siil)stitute for candles. They contain a large

amount of pure palatable oil, which is some-
times used by artists as a drying oil. After
the expression of this oil the cake has been
used as a food for cattle ; also as a manure.
The following is the composition of the

nuts :

—

S/iells.

Water 3-71

Organic matter . . , 89-90

Mineral matter . . . 6-39

Kernels.

Water. . 5-27

Fat ... . . 62-97

Cellulose . 28-99

Mineral matter . 2-79

Ash of Kernel.

Lime .... . 18-69

Magnesia . 6-01

Potash . 11-33

Phosphoric acid . . 29-30

CAN'DLESTICKS. Metallic, earthenware,

and porcelain candlesticks, snuflers, and snuf-

fer-stands, are recommended to be cleaned by
pouring boiling hot water on them (previously

placed in an earthen pan), and, after wiping
them quite dry with a cloth, to clean them
with a piece of wash leather; those made of

silver, or of plated copper, may be finally

polished with a little plate powder; those of

white metal, with a little whiting or fine chalk,

and those of brass, with a little rotten-stone

or one of the polishing pastes. For articles of

this kind, made of bronze and papier mache,
the water should be used only hot enough to

melt the tallow, and they should be only gently

dabbed or rubbed off with a very soft cloth or

leather. The common practice of placing

candlesticks before the fire to melt off the

grease is injudicious, as the solder or japan

about them is almost certain to be injured.

Hence the common annoyance of damaged or
" crippled " candlesticks in houses where there

are careless servants.

CAN'DYING. When the object is simply to

form a confection or sweetmeat, imbued with
the aroma, flavour, or medicinal property of any
substance, candies are generally prepared by
simply boiling lump sugar with a sufficient

quantity of the infusion, decoction, tincture,

expressed juice, or sometimes even the powder
of the particular article, until a portion taken

out and cooled becomes quite solid, when it is

either poured out on a marble slab, or into tin,

marble, or paper moulds, dusted with powdered

lump sugar.

When the object is to preserve the form
and character of the vegetable in the candy,

the substance is boiled in water until soft,

and then suspended in concentrated syrup (in

the cold), until they become transparent;

after which they are either dried in a current

of warm air, or in a stove, at a heat not ex-

ceeding 120° Fahr. The syrup "«iust be kept
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fully saturated with sugar by reboiling it once

or twice during the process.

Another method occasionally employed by
confectioners for almonds and the like is to

put the substances into a syrup boiled until it

forms a small thread between the opening
fingers, and to stir the whole until it is nearly

set. See Sugae Boiling-.

The following are the principal candied

articles kept at the shops :

—

Candied Al'monds. Prom blanched almonds,
roasted and halved.

Candied Angel'ica. Prep. 1. From the root.

Boil the fresh roots (after slicing them and
removing the pith) in water, to deprive them
of part of their bitterness and aroma ; then
drain them and put them into syrup boiled to

a full candy height, and boiling hot ; let them
remain until nearly cold, when they may be
taken out and carefully dried.

2. From the stems. From the tender stems,

stalks, and midribs of the leaves, as last.

Used as a sweetmeat and dessert. It is said

to be cordial, stomachic, tonic, and aphro-

disiac.

Candied A'pricots. From the fruit, scarcely

ripe, either whole or cut into quarters, im-
mersed in the syrup (hot), without any further

preparation.

Candied Cit'rons. From the peels.

Candied Erin'go. From the roots, slit and
washed.

Candied Gin'ger. From the roots of green
ginger.

Candied Hore'hound. From a strong de-

coction or infusion of the root, and lump sugar,

1 pint to 8 or 10 lbs. may be used. Boil the

mixture to a candy height, and pour it whilst

warm into moulds or small paper cases well

dusted with finely powdered lump sugar; or

pour it on a dusted slab and cut it into

squares.

Candied Lem'on Peel. As Candied Citron.

Candied Or'ange Flow'ers. From the flowers

deprived of their cups, stamina, and pistils

(2 oz. to each lb. of sugar), as Candied Almonds,
but poured out on a slab.

Candied Or'ange Peel. From the peel of the

Seville orange, or common orange, as Candied
Citron.

Candied Su'gar. See Sugab Boiiing.
The following are articles of a more special

character.

Candy, Car'away. 1. From caraway seeds

(in fine powder), \ oz. ; sugar, 1 lb.

2. Oil of Caraway, 1 dr. ; sugar, 1 lb.

Candy, Diges'tive. Syn. Live-long candy.
J?rep. 1. Rhubarb and bicarbonate of soda, of

eacla 1 dr. ;
ginger, \ dr. ; cinnamon, 20 gr.

(all in fine powder) ; hea^y magnesia, 1 oz.

;

powdered sugar, 2 oz. ; mucilage of traga-

canth, q. s. to form a lozenge mass ; to be
divided into small squares of 18 or 20 gr.

each.

2. As the last, but adding finely powdered
Caiuv\ayi, 1 dr.; oil of cara.\ay, 15 drops;

and sugai', 1 oz. Both are used as heartburn
and digestive lozenges.

Candy, Gin'ger. Frep. 1. From ginger (in

coarse powder), 3 oz. ; boiling water, H pint

;

macerate in a warm place for 2 hours, strain,

add lump and moist sugar, of each 5 lbs., and
boil to a candy.

2. Ginger (in very fine powder), 1 oz.;

powdered sugar, 2 lbs. ; syrup, q. s. to make a

paste. Stomachic and carminative.

For various sweetmeats which might come
under the head of Candy, see Confections,
Drops.
CANKER. This disease consists in a de-

praved condition of that part of the sensitive

foot of the horse which secretes the horny frog

and sole. It mostly occurs in coarsely-bred

animals, and is the result of filth, damp, and
bad ventilation. The treatment consists in

first removing all loose horn, and allowing all

pent-up matter to escape ; the exuberant

granulations must be carefully cut away, and
the parts then washed with a tepid lotion of

sulphate or chloride of zinc ; after drying the

surface dust it with oxide of zinc ; apply tow
dipped in a mixture of tar and lime, and "keep
it in firm contact with the parts by means of

a leather sole or strips of hoop iron underneath

a shoe lightly tacked on. Dress in this manner
daily, keeping up the dry pressure for a week."
(Finlay Dun.)
CAN'NON METAL. See Gun Metal.
CANTHAR'IDES. Syn. Spanish plies,

Blistering p., Lyt't^ ; Canthab'is, B. P.
The Cantharis vesicatoria of Latreille, com-
monly known as the Spanish fly, is an insect

of the order Coleoptera ; it abounds in the

south of France, Spain, and Italy ; and has

spread into Germany and the south of Russia.

When alive it exudes a strong fetid and pene-

trating odour.

Fur., Sfc. These insects should be preserved

in well-closed bottles or tin canisters. The
addition of a few drops of oil of cloves, or of

strong acetic acid, or even of a few cloves in sub-

tance, will preserve them unchanged for a

length of time in closed vessels. The best proof

of their goodness is the smell. The powder
is constantly adulterated. The plan of the

wholesale druggists is to sort out the most
worthless flies for powdering, and to com-
pensate for their deficiency of vesicating

power by adding 1 lb. of euphorbium to every

12 or 13 lbs. of flies. When a superior article

is required, liquorice powder is added (4 or

5 lbs. to every 14 lbs.), along with about 1 lb. of

euphorbium, and sufficient blue black or char-

coal to turn the yellow of the liquorice to a

greenish colour. The best mode of detecting

this adulteration is by the microscope. It

should be borne in mind that only those flies

which have attained their full growth possess

blistering properties. The immature or under-

sized insects are destitute of epigastric power.

Ant. An emetic of sulphate of zinc, followed

by the stomach-pump, if necessary. The
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vomiting may bo proraotod by copiously drink-

ing warm bland diluents, such as broth, linseed

tea, milk, &c. Friction on the spine, with

volatile liniment and laudanum, and the subse-

quent administration of draughts containing

musk, opium, and camphorated emulsion, have

been strongly recommended.
Tests. By the microscope very minute par-

ticles may be discovered in the stomach and
intestines, on a post-mortem examination.

Orfila thus found particles of cantharides in a

body that had been interred nine months.

Uses, Sfc. Spanish flies are used externally

to raise blisters, and internally as a stimulant

and diuretic, generally in the form of tincture.

In excess they produce strangury, bloody urine,

satyriasis, delirium, convulsions, and death. See

TiNCTiTRES, Vesicants, &c.

CANTHARI'DIN. C5H12O2. Isomeric with

picrotoxin. This substance is found in, and is

the vesicating principle of, the Spanish fly,

Chinese blistering fly, and other coleopterous

insects. Prep. Pulverised cantharides are

allowed to remain in contact for 24 hours

with twice their weight of chloroform, in a

displacement apparatus. The chloroform is

then drained off, and finally displaced by alco-

hol, and the solution is left to evaporate. The
cantharidin crystallises out, saturated with

green oil. In order to purify the cantharidin

it is laid on bibulous paper, which absorbs the

greater part of the oil, and then crystallised

out of a mixture of alcohol and chloroform.

(Procter.)

Prop. Prismatic crystals, melts at 200° C,
volatilises in white fumes, which strongly irri-

tate the eyes, nose, and throat, and condenses

in rectangular prisms. Cantharidin is insoluble

in water, but soluble in alcohol, ether, chlo-

roform, acetic acid, and in the fixed and vola-

tile oils. Its solution in any of the liquids

above mentioned possesses vesicating proper-

ties, which, however, is not exhibited by solid

cantharidin.

CAOUT'CHOUC. Syn. India bubbee, Elas-
tic GITM. India rubber is the concrete juice

of the Ficus elastica, Siphonia elastica, the

Urceola elastica, and many other tropical

plants. The fresh milky juice is spread over
moulds of unbaked clay, and is then exposed
to the heat and smoke of a fire, or torches, to

dry it, whence it derives its dark colour. Suc-
cessive coats of juice are laid on, and the ope-

ration of drying repeated until the bottles ac-

quire sufficient thickness. When it has become
thoroughly hard and dry, the clay is beaten
out. In this form it is commonly imported.

Prop., Sfc. The general properties of India

rubber, as well as its numerous applications,

are well known. The fresh juice has a cream-
like appearance and consistence, is coagulated
by heat, and is miscible with water, alcohol,

and wood naphtha; sp. gr. 1*012 to 1-041; it

yields from 18^ to 45§ of solid caoutchouc,
rtither by heat or evaporation. By excluding

it from the air it maybe preserved unchanged
for a considerable period.

Solid caoutchouc has a sp. gr. ranging be-

tween -919 and -9^1 ; it melts at 248" Fahr.
into a viscid mass, which does not again harden
on cooling ; it is unaltered by chlorine, hydro-
chloric acid, sulphurous acid, fluosilicic acid,

ammonia, caustic alkaline lyes (even when
boiling), and most similar substances; nitric

acid and sulphuric acid act on it only by long
contact when concentrated. Some specimens
of caoutchouc are harder than gutta percha
itself, and equally inelastic, whilst others never
perfectly solidify, but remain in a condition
resembling that of birdlime or printers' var-

nish.

The best solvents of caoutchouc are rectified

sulphuric ether (which has been washed with
water to remove alcohol and acidity), chloro-

form, bisulphide of carbon, a mixture of bi-

sulphide of carbon and absolute alcohol (94
of the first to 6 or 7 of the last), and caout-

choucin. All these liquids dissolve India rub-
ber rapidly in the cold, and leave it unaltered
on evaporation. The first two are, however,
too expensive to be generally employed. The
others have a disagreeable odour, but are much
cheaper than the rest, and possess the advan-
tage of leaving the film of caoutchouc in a
firmer and stronger condition than other sol»

vents. Pyrogenous oil of turpentine is another
cheap and good solvent. Benzol, rectified

mineral or coal-tar naphtha, crude petroleum,
and oil of turpentine dissolve India rubber by
long digestion and trituration (with heat),

otherwise they merely form with it a glutinous
jelly that dries very slowly and imperfectly,

leaving it much reduced in hardness and elas-

ticity. The fats and fixed oils also readily

dissolve caoutchouc (with heat), forming per-

manently glutinous solutions or pastes ; so also

do most of the volatile oils, but the solutions

with the majority of them dry with difficulty.

One of the most remarkable properties of

India rubber is the great amount of heat
which is disengaged during its condensation
by pressure or in the exercise of its elasticity.

During the process of kneadmg the raw caout-

chouc in the "masticators," the cold water
thrown in to reduce the temperature soon
becomes boiling hot. When no water is added,

a temperature so high is often reached as to

occasion the melting of the rubber. This is

particularly the case during the process of
" dry kneading " with quick-lime. A tube 2^
inches in diameter, impactly secured, was sub-

jected to a force of 200 tons. The result was
a compression amounting to 1-lOth; great

heat was evolved, and the excessive elasticity

of the substance caused a fly-wheel weighing
five tons to recoil with alarming violence.

Mr Brockedon states that he succeeded in

raising the temperature of an ounce of water
2° in about fifteen minutes by collecting the
heat evolved by the extension of a small thread
of caoutchouc. He refers this eli'ect to the
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change in specific gravity, and contends that

the heat thus produced is not due to friction,

because the same amount of friction is occa-

sioned in the contraction as in the extension

of the substance, and the result of this con-

traction is to reduce the caoutchouc thus acted

upon to its original temperature.

The edges and surfaces of India rubber are

readily and perfectly joined by mere contact

and intense pressure. On the small scale the

edges may be moistened with ether, naphtha,

oil of turpentine, or some other solvent, or by
long boiling in water, and immediately pressed

tight togetlier and held in contact for some
time.

Elastic tubes are readily formed of India

rubber by cutting it into uniform slips of

proper thickness and winding them round
i"ods of polished glass or metal, so that the

edges are in close contact or " overlapping."

A piece of tape is then wound round outside

it, and the whole boiled in water for 2 or 3

hours, after which time the edges will be

found to be sufficiently adherent. A better

plan is to immerse the " rubber " in a mix-

ture formed of bisulphide of carbon, 95 parts,

and rectified spirit, 5 parts, until it swells into

a pasty mass, which may then be moulded into

any desired form or passed through the die

of a tubing machine. For chemical purposes,

brewing, &c., vulcanised india-rubber tubing
has now taken the place formerly occupied by
the unprepared material.

The once celebrated "Mackintoshes" are

made by spreading two or more coats of a

paste made of caoutchouc and rectified coal-

tar naphtha over the surface of the stufE or

cloth, and, when it has become partially dry,

pressing two such surfaces evenly together

by passing the goods between a pair of cylin-

ders or rollers. The articles are then placed

in a stove room for the composition to harden,

and to remove the odour of the naphtha. Of
late years vulcanised or minei'alised rubber

(coloured) has been used for this purpose,

and being spread on the outside of the stuff

instead of the inside forms an ornamental and
thoroughly waterproof material.

India-rubber thread is prepared by stretch-

ing it (previously cut into coarse filaments) to

5 or 6 times its length in boiling water or hot

ail', in which state it is allowed to cool slowly.

This process is repeated again and again until

it reaches 16,000 or 17,000 times its original

length, when it is glazed by agitating it with
powdered sulphur or French chalk. This

thread is readily joined or " pieced," as it is

called, by paring the ends obliquely with a

pair of scissors or a knife, and then pressing

the clean ends strongly together with the

fingers. When the coarse filaments from the

cutting machine are simply stretched with the

moistened thumb and finger in the act of

"reeling" to about 8 or 9 times their length,

they are said to be " inelasticated," and are
ready to be made into clastic braces, elastic

web, and other like elastic tissues and fabrics

in the braiding machine.
Caoutchouc, Vurcanised, Syn. Vxtecanised

INDIA RUBBEE, MiNEEALISED I. B., SlTIi-

PHUEETTED I. E. The discovery of the singu-
lar action of sulphur and the mineral sulphides
on caoutchouc was made by Mr Charles Good-
year, of New York, in 1842, at which date
the manufacture of vulcanised india rubber
may be said to have commenced. In 1843
Mr Thomas Hancock patented a process for

vulcanised india rubber in these countries,

founded on that of Mr Goodyear. A sheet of

caoutchouc immersed in melted sulphur ab-

sorbs a portion of it, and at the same time
undergoes important changes in many of its

leading characteristics. So prepared, it is no
longer affected by changes of temperature ; it

is neither hardened by cold nor softened by
any heat insufficient to destroy it. It loses

its solubility in the solvents of ordinary caout-

chouc, whilst its elasticity is greatly aug-
mented, and has become permanent.
The same effect is produced when sulphur

is kneaded into caoutchouc in a masticator, or

by means of powerful rollers, as well as when
common solvents (naphtha, spirit of turpen-
tine, &c.) are charged with a sufficient amount
of sulphur in solution to become a compound
solvent of the rubber. In these cases articles

may be made of any required form before

heating them for the change of condition

technically termed "vulcanisation." It is

necessary, however, for this purpose that the
form should be carefully maintained both
before and during the exposure to the heat.

" A vulcanised solid sphere of 2^ inches in

diameter, when forced between two rollers

i inch apai't, was found to maintain its form
uninjured. In fact, it is the exclusive pro-

perty of vulcanised caoutchouc to be able to

retain any form impressed upon it, and to re-

turn to that form on the removal of any dis-

turbing force which has been brought to act

upon it." (Brockedon.)

Caoutchouc combines with from 12§ to 15§
of sulphur; the quantity of sulphur added to

the naphtlia paste should not, therefore, ex-

ceed 10§ or 12§ of its weight.

The temperatures for vulcanisation by the
common method range from 320° to 330°;

and the period required is one hour or more,
according to the temperature. A much lower

temperature is, however, sufficient if the du-

ration of the exposure is much extended or

the compound mass is softened with any of

the common solvents of india rubber.

The process of sulphuring, or mineralisation,

is differently conducted in different manufac-
tories. Under Mr Burke's patent, oxysulphide

or amorphous sulphide of antimony (formed

by decomposing a solution of crude antimony
in a lye of potash or soda with hydrochloric

acid) is employed. This powder he combines

with either india rubber or gutta percha, or

mixtures of them, by kneading in a " mastica-
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tor" for 2 or 3 hours, uiul alter strong com-
pression in a mould whilst still warm, he ex-

poses the mass to a steam heat ranging from
250° to 280° Fahr. The block, so prepared,

is afterwards cut into sheets, &c. The advan-
tages possessed by the product are that it

possesses no unpleasant odour, nor does the

sulphur effloresce ou its surface, as in ovdiu;iry

vulcanised india rubber.

Under Mr Christopher Nickel's patent

(1849) 1 part of sulphur is kneaded with 6
parts of caoutchouc, and then pressed into

moulds, as before. He also vulcanises rubber
by exposing it in a cylinder heated in a steam
jacket to the fumes of sulphur or to sul-

phuretted gases, given off from a retort con-

nected with the apparatus. The rubber thus

prepared he next subjects to hydraulic pres-

sure in moulds, at a temperature ranging be-

tween 220° and 250° Fahr.
Small articles or sheets of india rubber may

be extemporaneously vulcanised at common
temperatures by simple immersion, for a

minute or two, in a mixture of bisulphide of

carbon, 97^ parts, and protocbloride of sul-

phur, 2^ parts ; after which they must be well

washed first in weak alkaline lye, and next in

pure water. Mr Parkes employs 100 instead

of 97? parts of the bisi^lphide. This method
is termed " cold sulphuring."

An excellent method of vulcanisation, re-

commended by Mr Parkes, particularly appli-

cable to small articles, consists in immersing
them for about 3 hours in a close vessel con-

taining a solution of polysulphide of potas-

sium at 25° Baume (sp. gr. 1*197), and of the

temperature of 240° Fahr. It is afterwards
washed in an alkaline lye, then in pure water,
and dried.

Among the many applications of vulcanised

india rubber those connected with its elas-

ticity and its enormous contractile power when
extended are particularly striking. Under
Mr E. Smith's patent, "torsion springs " for

roller blinds, door springs, clock springs, car-

riage springs, &c., are made of it. Mr
Hodges, in another patent, has availed himself

of the same property as a new mechanical
power. Short lengths of caoutchouc, which
he terms " vulcanised power pm-chases," are

successively drawn down from or lifted to a

fixed bearing, and attached to any weight
which it is required to raise ; when a sufficient

number of these power purchases are fixed to

the weight, their combined elastic force lifts

it from the ground. Thus, 10 purchases of the
elastic strength each of 50 lbs." raise 500 lbs.

Each purchase is 6 inches long, and contains

about 1| oz. of vulcanised caoutchouc. These
10 purchases, if stretched to the limit of their

elasticity (not of their cohesive strength), will

lift a weight exceeding 650 lbs.

The same principle has been applied to re-

lieve and equalise the strain on ships' cables,

especially where several boats are towing one
vessel ; and as a projectile force. A number

of power purchases, attached to the bai'rel oi:

a gun constructed to project harpoons, will

exert a power, if suddenly relieved, propor-

tioned to their aggregate forces. By similar

contrivances balls may be projected 200 yards
or more, and a charge of No. 4 shot can be
thrown 120 yards. A bow, in which the string

alone is elastic (the reverse of the usual form),

has been contrived which throws a 80-inch
arrow 170 yards.

The last great improvement in the manu-
facture of caoutchouc is the discovery that by
continuing the process of vulcanisation for a
longer time at an increased heat and under
pressure, a hard black substance is obtained,

which can be turned in a lathe like ebony.
This substance has already been applied to an
extraordinary number of uses. See VuL-
CAWITE.

An exceedingly useful combination of cork

and india rubber has lately been introduced.

See Kampttjlicon.
Caoutchouc, Facti"tious. See On, Consoli-

dated.
CAOUT'CHOUCIN. An extremely light fluid

obtained by distilling india rubber.

Prep. (Barnard's patent process.) A
highly volatile fluid, discovered by Mr Bar-
nard. India rubber or cauotchouc, as im-
ported, cut into small lumps, containing about
2 cubic inches each, is thrown into a cast-iron

still, connected with a well-cooled worm-tub
(any flat vessel with a large evaporating

surface will do, the entire top of which can
be removed for the purpose of cleaning it

out) ; and beat is applied in the usual way,
until the thermometer ranges to about 600°

Fahr., when nothing is left in the still but
dirt and charcoal. The dark coloured fetid

oil which has distilled over is next rectified

along with ^rd its weight of water, once or

oftener; and at each rectification becomes
brighter and paler, until at about sp. gr. "680

it is colourless, and slightly volatile. The pro-

duct is then shaken up with nitro-hydrochlo-

ric acid, or chlorine, in the proportion of a i
of a pint of the acid to 1 gallon of the liquid.

To enable the dirt to be the more easily re-

moved from the bottom of the still, common
solder, to the depth of about i- an inch, is

thrown in.

—

Prod. 80^.

Prop., 8^0. Mixed with alcohol, caoutchou-

cin dissolves gums and resins, especially copal

and india rubber, at the common temperature

of the atmosphere, and it speedily evaporates,

leaving them again in the solid state. It

mixes with the oils in all proportions. It has

been used in the manufacture of varnishes,

and for liquefying oil paints, instead of tur-

pentine. It is very volatile, and requires to

be kept in close vessels. According to the

researches of Himly, Gregory, and Bouchardat,

the eaoutchoucin of Barnard consists of several

liquids, some of which have the composi-

tion of olefiant gas, and others that of oil of

turpentine.
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CA'TEES. The flower buds of various

species of Cafparis, particularly C. spinosa,

caper tree, preserved in vinegar. They are

chiefly imported from Spain, Italy, and the

south of France, where the caper tree is

largely cultivated for the purpose. The
flower-buds are picked daily, and thrown into

a cask of strong pickling vinegar, until it

becomes full, when it is sold to the dealers by
the collector. The former sort them into dif-

ferent sizes by means of copper sieves, in a

similar way to that adopted for lead shot and
gunpowder. In this way they are divided

into nonpareilles, capuchins, capotes, seconds,

and thirds, of which the former, or smallest,

are regarded as the best ; but much depends
upon the quality of the vinegar.

The bright green colour of capers, so much
valued by the ignorant, arises chiefly from the

presence of copper derived from the sieves

used in sorting them. In many cases, copper
coin, as sous and halfpence, are added for the

purpose. Thus the eye is gratified at the

sacrifice of the stomach, and an insidious poi-

son introduced into the system, simply to give

an unnatural appearance to a condiment which
tastes better without it. See Copper.
CAPILLAIRE'. [Fr.] Simple syrup, or a

concentrated solution of sugar in water, fla-

voured with orange-flower water, or some
other similar aromatic. The name was origi-

nally given to a mucilaginous syrup, prepared

by adding to an infusion of maiden-hair (Adian-
tum capillus Veneris) some sugar and orange-
flower water.

CAP'NOMOR. See Kapnomoe.
CAP'RIC ACID. HC10H19O2. Syn. Rtt'tic

ACID ; AciDUM cap'eicum, L. An acid dis-

covered by Chevreul, and obtained by decom-
posing caprate of barium with dilute sulphuric

acid, or primarily by the saponification of butter

or cocoa-nut oil, when it appears combined
with butyric, caproic and caprylic acids. It is

also procured by acting upon oleic acid or oil

of rue with nitric acid.

Ohs. When butter is saponified with caustic

potassa or soda, and the resulting soap decom-
posed by adding an acid, in excess, and dis-

tilling the mixture, the four acids above
named pass over into the receiver, in combi-
nation with water. The mixed acids may be
separated by saturating them collectively with
baryta, and by taking advantage of the

unequal solubility of the newly formed barium
salts. The less soluble portion (equal to about
^^th of the dry mass) contains capric and ca-

prylic acid; the larger and more soluble

portion, butyric and caproic acid. On the
same plan the two groups are resolved into

their separate acids. These acids are deprived
of their uncombined water by means of chloride

of calcium. It is advisable to employ the term
rutlc acid, as the older term is easily con-
founded with caproic and caprylic.

Prop. Capric or rutic acid crystallises in
fine needles, which fuse at 86" Pahr., giving

out an odour resembling that of a goat. It

is sparingly soluble in boiling water.

Prep. (Miller.) Castor oil is saponified by
means of potassa or soda, and afterwards an
excess of the hydrated alkali is added, amount-
ing to one half the oil used. The mass is

heated in a retort, and an oily liquid covered
with water distils over. This oily liquid,

which is the octyUc alcohol, is rectified several

times with potassa until the residue is no
longer coloured brown.

—

Prop. A colourless

liquid, of powerful aromatic odour ; insoluble

in water, but dissolving readily in acetic acid,

ether, and alcohol. Its boiling point is 356°

Fr., its sp. gr. 823. The caprylate of ethyl,

erroneously termed caprylic ether, is a colour-

less liquid, with an agreeable odour of pine-

apples.

CAPSAICIN. Until the researches of Mr
Thresh proved to the contrary the active

principle of the capsicum fruit, or cayenne
pepper, and the one to which it was thought
it owed its acrid and pungent properties, was
believed to be an alkaloid, and was named
capsicine in consequence. Mr Thresh suc-

ceeded in obtaining an alkaloid from the

capsicum, but this was entirely wanting in

acridity and pungency. Its discoverer states

that capsaicin occurs only in the pericarp of

the fruit. The details of the process by
which it may be obtained are given in the
' Year Book of Pharmacy ' for 1876-77, from
which it will be seen that the substance may
also be procured by preparing a strong tinc-

ture of capsicum, and submitting it to dialysis.

Capsaicin when cautiously heated to 138° F.,

melts to a transparent oily fluid, and if then
allowed to cool rapidly, it becomes solid,

assuming a crystalline condition in doing so.

It volatilises at 240° F., without suff'ering de-

composition. Strong nitric acid acts violently

on it, decomposing and dissolving it. The
crystals dissolve very readily in ether, amylic,

alcohol, acetic ether, benzine, and fixed oils,

and still more readUy in alcohol, and in recti-

fied and proof spirit. In turpentine and carbon
disulphide it dissolves much more slowly. It is

not aifected by boiling for some considerable

time in dilute sulphuric acid, and the acid

liquor shows no signs of glucose.

A specimen of capsaicin which Mr Thresh
believes to have been in a pure condition was
sent to Dr Fliickiger's laboratory for analysis,

and Dr Buri, by whom the combustion was
made, reports that it gave the following com-
position ;—C19HJ4O2, a result which Mr Thresh
found to agree very fairly with some capsai-

cin derived from a specimen fruit obtained

from a different source from that sent to Dr
Fliickiger. Administered internally in doses

of the aV^^ of a gram, capsaicin gave rise to

violent griping and purging ; and when a

lotion consisting of one part diluted with

forty of glycerin and spirit was placed on the

arm, it soon gave rise to such pain, and caused

so much iuflainmation, that the lint which



CArSICUM—CARAMEL 401

was wetted with tlie solution had to be re-

moved very shortly after being applied.

CAP'SICUM. [L. and Eng.] Si/n. Chil'i,

Red pepper. A geuiis of plants belonging to

the natural order Solanaceaj, species of which
yield the fruits which are used to form
Cayenne pepper and Chili vinegar. The offi-

cinal capsicum of B. P. is the fruit of the

species C. fastigiatum. See Peppeb, Tino-
TUBES, ViNEGAES.
CAP'SULES. This term is now commonly

applied to small egg-shaped or spherical vessels,

in which medicines are placed, for the purpose
of covering their nauseous taste at the time

of swallowing them. They are commonly
made of gelatin, mixtures of sugar and gela-

tin, or animal membrane.
Capsules, Gel'atin. Prep. 1. By dipping the

bulbous extremity of an oiled metallic rod into

a strong solution of gelatin. When the rod
is withdrawn, it is rotated, in order to diffuse

the fluid jelly equally over its surface. As
soon as the gelatinous film has partially hard-

ened, it is removed from the mould and placed

on pins, furnished with suitable heads, and
fixed on a cork table. When sufficiently dry,

the capsules are placed upright in little cells,

made in the table to receive them, and the

liquid with which they are to be filled is then
introduced by means of a small glass tube.

They are next closed by dropping some of the

melted gelatin on the orifice of each. Six

parts of gelatin, and one part sugar, are now
the common proportions.

2. (Simonin.) Oval balls of wax, of the
requisite size, are prepared by pouring wax,
into a wooden mould, consisting of two parts,

and arranged for the reception of a row of

these balls. These are afterwards stuck on
iron needles, affixed to rods of convenient size,

in rows. The balls are now uniformly coated
all at once by dipping in the usual manner,
tben removed from the needles, and are next
placed with the needle holes downwards, on a

gently heated plate, when the wax flows out,

and a round capsule is left behind.

Cap'sules, Geratin and Su'gar. Frep. (Gi-

raud.) Gelatin, 6 parts ; solution of gum and
simple syrup, of each 1 part; water, 5 parts ;

melt in a water bath, remove the scum, and
proceed as before.

Capsules, Glut'en. These, which form the

subject of a French patent, are said to be
formed of the gluten of wheat flour, a sub-

stance which is insoluble, although softened,

by water. We have placed these capsules for

twenty-four hours in warm water, and found
them, at the expiration of that time, still un-
broken, the enclosed medicine being completely
enveloped. The mode of preparation is kept
secret.

Capsules, Mem'branous. Syn. Oegan'ic
CAPSITLES. From gut-skin moistened and
stretched over an oiled bulb of glass or metal,
and filled in the common way. These have
been patented, but they do not appear to be

VOL. I.

an improvement on the common capsule of

gelatin.

Ohs. The common capsules usually hold

about 10 or 12 gr. of balsam of copaiba.

Those of the shops in nine cases out of ten, are

filled with adulterated copaiba, and at least

4-5ths of them are filled with train oil or lin-

seed oil, to which a few drops only of the
balsam are added.

Balsam of copaiba (capivi) and oil of cubebs,

or a mixture of them, castor oil and cod-liver

oil, are the substances most usually adminis-
tered in this way. Baccce copaifereefactiticB

are officinal in the Ph. Castr. Ruth. Ratier

has proposed to grease them and administer
them per anum. Ricord has strongly recom-
mended capsules of copaiba, coated with extract

of rhatany, as much superior to the common
ones of copaiba alone, in the treatment of gleet

and gonorrhoea. They may be easily prepared

by either of the following methods

:

1. By iminersing, for an instant, the com-
mon capsule in a mixture of extract of rhatany
(newly prepared from the root), 3 parts;

syrup of moist sugar, 1 part ; mucilage of gum
Arabic, 1 part; melted together in a water
bath.

2. By forming the bodies of the capsules

with the above mixture or composition, instead

of with gelatin, and then following the same
manipulations as for the manufacture of the

common gelatin capsules.

These capsules are said to sit well upon the

stomach, the tone of which they contribute to

improve, and to act with greater certainty

than those made of copaiba and gelatin

alone.

CAR'AMEL. A dark-brown substance ob-

tained by heating sugar. It is formed during
the roasting of all materials containing sugar,

such as coffee and malt. It is much used for

colouring soups, wines, spirits, and other

liquids.

Caramel, Crude. Syn. Spieit colotteing,

BuENT STJGAE. Frep. From cane sugar, by
heating it to from 410° to 428° Fahr., as long

as aqueous vapour is formed; dissolving the

product in water, and concentrating the solu-

tion by evaporation.

Caramel, Pure, Prep. 1. (Graham.) Crude
caramel, obtained as above, is placed on a

parchment-paper dialyser. The undecomposed
sugar and certain intermediate compounds
diffuse out with considerable facility, and what
ultimately remains on the dialyser possesses

five times the colouring power of the original

crude caramel, weight for weight. See Dia-
lysis.

2. (Peligot.) Add strong alcohol to a filtered

aqueous solution of crude caramel until it

ceases to produce a precipitate ; collect the

precipitate, which is caramel, on a filter, wash
with alcohol, and dry. Graham recommends
that the product should be dissolved and pre-

cipitated four or five times, or till the mass
26
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thrown down, from being plastic at first, be-

comes pulverulent.

3. (J. J. Pohl.) Cane sugar is heated in a

spacious metallic vessel by means of an oil

bath to 410° or 419° Fahr. as long as aqueous
vapoui's escape, the mass being occasionally

stirred with a spatula. The mass is then
finely powdered and digested with alcohol for

two or three hours ; the digestion is repeated
until the fluid no longer tastes bitter.

Frop. A solution containing 10^ of purified

caramel is gummy, and forms a tremulous jelly

on standing. Evaporated in vacuo, it dries up
into a black shining mass soluble in water;
but if the solution be evaporated to dryness
by the heat of a water bath, the whole matter
is rendered insoluble in hot or cold water. A
very small proportion of caramel sufiices to

give a rich sepia tint to water.

CAR'AT. A weight of 4 grains used in

weighing diamonds, which are spoken of as

of so many carats weight. Among assayers,

a carat is a weight of 12 grains ; but more
commonly a proportional weight or term, re-

presenting the number of parts of pure gold
in 24 parts of the alloy j pure gold being
spoken of as of 24 carats fine. It is commonly
the 24th part of the "assay pound," and is

nominally subdivided into 4 assay grains, and
these again into quarters. See Assatinq-.
CAR'AWAY. Syn. Caraway seed; Se'-

MENA CAEITI, L. ; Caetti, B. P. The fruit of
the Carum Carui (Linn.), an umbelliferous
plant, common in England and other parts of
Europe. These fruits, commonly called "seeds,"
form an agreeable and useful aromatic and
carminative, and are especially esteemed in

the fiatulent colic of children. They are also

largely employed as an adjuvant or corrective

in various ofiicinal preparations ; and as a
flavoring ingredient in cakes, biscuits, cordials,

confectionery, &c. See Essences.
CARBAZOT'IC ACID. See PiCEic Acid.
CARBOL'IC ACID. H . CgHjO. Si/n. Phe-

NYLIC ACID, PhENIC ACID, PhENOI,, PhE-
NTLIC ALCOHOL, HXDEATE OF PHENYLE, Hy-
DEATED OXIDE OF PHENYLE. A powerful anti-

septic substance obtained from coal-tar oil.

Fre-p. Crude, heavy coal oil is agitated
with milk of lime, allowed to stand, and the
aqueous portion separated from the undissolved
oil and decomposed by hydrochloric acid. The
oily liquid obtained is purified by distillation.

1. Crude coal oil is distilled in a retort fur-

nished with a thermometer, and the portion

which passes over when the heat ranges
between 300° and 400° Fahr., is collected

apart, and mixed with a hot saturated solution

of caustic potassa; after standing for some
time, a semi crystalline pasty mass forms, from
which the supernatant liquid is decanted ; the
pasty mass is now agitated with a small quan-
tity of water until dissolved; the solution thus
formed separates into two portions, the denser
of which contains carbolate of potassa; this

being separated by decantation, is decomposed

by hydrochloric acid. The solution of car-

bolic acid which rises to the surface is digested
with chloride of calcium, to remove water, and
purified by distillation ; the distillate, by re-

frigeration, furnishes crystals of the acid, which
must be drained, dried, and preserved from the
air.

2. From salicylic acid. Mix intimately to-

gether equal weights of salicylic acid and pow-
dered glass ; introduce the mixture into a good
German retort, and heat on a sand bath, gra-
dually raising the heat till it becomes red hot
at the bottom. The vapour is condensed in

any convenient receiver. If the materials are
perfectly dry, it solidifies to a mass of crystals

as soon as it condenses, but if there be a trace

of water present it remains liquid. The slower
it distils over the lighter will be the colour,

while if a high temperature be employed it

comes over nearly black. It may be i-endered

colourless and anhydrous by rectification over
quick-lime.

Of late years the manufacture of carbolic

acid has increased to a great extent, and is

generally found in a pale yellow clear solution,

instead of as a dark hazy liquid. The pure
anhydrous acid is in long, colourless, prismatic
crystals, often, however, on keeping turning a
beautiful pink, rose, or crimson, and which
rapidly deliquesce in moist air, becoming con-

verted into a colourless refractive liquid, having
a faint odour of roses and tar. At 95° F.

they become an oily liquid, having an odour
and taste like creosote. Sp. gr. 1*065, boiling

point 870° F. Exposed to the air the crystals

absorb moisture and liquefy. The acid is

slightly soluble in water, but freely soluble in

glycerin, alcohol, and ether. Carbolic acid is

poisonous, and is a powerful antiseptic.

Tests.—About a grain of hypochlorite of
calcium, added to a little aqueous solution of

carbolic acid, placed in a test-tube, produces
after agitation, the addition of a few drops of

ammonia, and the application of a gentle heat,

a bright blue colour with a tinge of green.

One drachm of the acid if pure completely
dissolves on being shaken with half a pint of

warm water.

Uses. The extraordinary antiseptic proper-

ties of carbolic acid have long been known,
but its extended use has been delayed, owing
to the difliculty experienced in obtaining it in

considerable quantities. It is now, however,
principally owing to the labours of the late

Dr F. Crace Calvert, produced on a large scale,

and this chemist has proposed its application

to many valuable purposes. As a medical agent
it seems to have all the useful properties of

creosote in an exalted degree, with some pe-

culiar actions of its own, and is being applied

with marked success in the Manchester Royal
Infirmary and similar institutions, in cases of

chronic diarrhoea, obstinate vomiting (even

after creosote has failed), and as a disinfecting

wash for ill-conditioned ulcers and gangrenous

sores. It has been said to have been used with
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marked success internally as a remedy for

hooping-cough. It has also been applied suc-

cessfully in cases of foot-rot, a disease which
annually carries off large numbers of sheep.

It lias been employed for the preservation of

gelatin solutions and preparations of size made
with starch, flour, and similar materials, and
of skins and other animal substances. It

appears to act strongly as an antiferment, and
Dr Calvert states that it is one of the most
powerful preventives of putrefaction with
which he is acquainted. Commercial creosote

is frequently nothing more than hydrated car-

bolic acid.

Professor Lister, of Edinburgh, adopting

the germ theory of putrefaction, and regard-

ing the putrid discharge from wounds as the

result of the presence of atmospheric
organisms which find a suitable nidus in the

decomposing animal tissue exposed by the

wound, seeks to exclude the access of these

germs by the use of antiseptics, particularly

of carbolic acid, the destructive action of

which on living organisms is well known. He
applies to the wounds dressings of gauze
previously prepared with carbolic acid, addi-

tionally using as a lotion tbe acid, well diluted

with water ; whilst during the dressing of the

wounds and the performance of surgical ope-

rations carbolic acid is diffused in the form of

spray into the surrounding atmosphere with
the object of destroying the germs floating

in it.

Antidotes.—Calcined magnesia, or bicarbo-

nate of soda, in milk after short intervals. In

the absence of these, chalk, soap and water, or

the plaster from the ceiling. Olive oil addi-

tionally. More than fifty per cent, of the

carbolic acid manufactured is used for the

purpose of preparing the following pigments
and dye materials :

—

1. Picric acid. 2. Phenyl brown. 3, Grenat
soluble. 4. Coralline. 5. Azuline. These
will be found described under Tab co-

lorES.
CAR'BON. C. Si/n. CAEBo'ifiUM, Cae'bo, L.

;

Chaebon, Fr. ; Kohlenstoff, Ger. An ele-

mentary or simple non-metallic solid body,
very widely diffused through nature. Its

purest and rarest form is that of the diamond.
Nearly pure, it occurs very abundantly in the
forms of graphite and anthracite. In com-
bination with oxygen, as carbonic acid, it

exists in the atmosphere and in the waters of

most springs, also in limestone, marble, chalk,

and dolomite. Combined with hydrogen, it

enters largely into coal, peat, and lignite. It

is an essential constituent of organic matter,
and hence it has been termed the " organic
element." Charcoal, lamp-black, and coke,

are more or less pure forms of carbon. By
strongly igniting lamp-black in a covered
crucible the element is obtained sufficiently

pure for most chemical purposes.

It is best obtained purest by burning a jet

of pure olefiant gas in an atmosphere of pure

chloride, collecting the amorphous carbon de-

posited, and igniting in vacuo at a red heat.

Forms several chlorides, sulphides, &c., of
which the following are the chief:

—

Carbon, Protochloride of. Obtained from
the sesquichloride by subliming it repeatedly

through a tube filled with fragments of glass

heated to redness. A transparent colourless

liquid, with aromatic odour.

Carbon, Sesquichloride of. C2Clg. Obtained
by exposing Dutch liquid with chlorine, in a
glass vessel, to the direct rays of the sun, taking
care to renew the chlorine as long as it is

absorbed. The liquid is ultim.ttely converted
into the sesquichloride of carbon, which is a
white crystalline, volatile substance.

Carbon, Tetrachloride of. Syn. Bichlo-
EIDE OF Carbon. It may be obtained by
passing chlorine (desiccated by being made to

pass through a tube wetted with strong sul-

phuric acid), through a bottle containing
bisulphide of carbon, and afterwards thi'ough

a porcelain tube, wrapped in sheet copper, and
filled with fragments of broken porcelain,

maintained at a red heat, by a charcoal or gas
furnace, and condensing the product in a
bottle surrounded by ice. A mixture of tetra-

chloride of carbon and chloride of sulphur is

thus obtained. By shaking this mixture with
solution of potash, the chloride of sulphur is

decomposed and dissolved, whilst the tetra-

chloride of carbon separates, and falls to the
bottom. The upper layer having been poured
off, the tetrachloride may be purified by dis-

tillation.

Tetrachloride of carbon is a colourless liquid,

having a sp. gr. 1*6, and boiling at 172° F. It

is insoluble in water, but dissolves in alcohol

and ether. Its vapour, diluted with air, is

employed as an anaesthetic.

Carbon, Cxychloride of. COClj. St/n. Chlo'-
eocaebon'ic acid, Phosgene gas, Chlo-
EiDE of caebontl. Equal measures of car-

bonic oxide and chlorine are exposed to the
direct rays of the sun ; they combine, and be-

come condensed to half their volume. It is a
colourless, suffocating gas, which is imme-
diately decomposed by water into carbonic and
hydrochloric acids.

Carbon, Sulphide of. CSj. S^n. Bistjlphide
OF CAEBON, CaEBON DISUIPHIDE, SuiiPHUEET
OF CAEBON, Bisulphide of iron (iron pyrites),

5 parts, and fresh dry charcoal, 1 part, are

heated together in a stoneware retort, fur-

nished with a glass tube, having the end bent,

and passing nearly to the bottom of a bottle

or receiver filled with pounded ice. The
bisulphide of carbon collects at the bottom of

the receiver, and is then purified from adher-

ing moisture and sulphur by distilling it, at a

low temperature, from fused chloride of

calcium.

By passing the vapour of sulphur over frag-

ments of charcoal, heated to bright redness in

a porcelain tube, and collecting the product as

before.
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Sulphide of carbon is best manufactured by
means of Peroneele's apparatus figured in the
accompanying drawing.

A is a fire-clay gas retort supported on the
fire-clay block b; e and E are openings, one
being that of a porcelain tube firmly cemented
into the cover of A, serving for the introduc-

tion of sulphur ; the other opening is for the

introduction of pieces of coke, with which
before the operation commences the retort is

filled. The vapours of the sulphide of carbon

pass through the tubes H and I into the

vessel J, wherein part of the sulphide is con-

densed, and flows through K into the flask li,

filled with water, thence through M into O,

finally being run o£E by the tap N. Any vapours

not condensed in J pass through p p into the

worm T, the condensed sulphide being col-

lected in s. The crude sulpliide is rectified by
redistillation over zinc or perchloride of mer-

cury by means of a steam or water bath. If

the perchloride is employed it should remain in

contact with the crude sulphide for at least

24 hours before redistillation.

Frop., Uses, S^c. A colourless, pungent, fetid

liquid, having the sp. gr. 1'27. It is exceed-

ingly volatile, boiling at 118"5° Fahr., and has

never been frozen. It is highly infiammable,

burning with a pale-blue flame, and giving off

sulphurous and carbonic-acid gases. It freely

dissolves sulphur and phosphorus, and by
spontaneous evaporation deposits the first in

beautiful crystals. The solution of phospho-

rus is much used in electrotyping objects,

which are coated with a conducting film by its

means. Its refractive power is remarkably
high, and on this account it is employed to

fill hollow lenses for spectroscopes and other

optical instruments. It produces intense cold

by its evaporation. A spirit thermometer,

having its bulb covered with cotton, if dipped

into this fluid and suspended in the air, rapidly

sinks from 60° to 0°, and if put into the re-

ceiver of an air-pump it will fall to—81° Fahr.

A mixture of sulphide of carbon and solid

carbonic anhydride forms almost the most
powerful frigorific agent known. Sulphide of

carbon is now prepared on the large scale, and
extensively employed as a solvent.

It is thus used for extracting from the cake
of fruits and seeds the oil remaining in them
after they have been submitted to pressure.

The sulphide is subsequently separated from
the oil by distillation. In Algiers it is used
for obtaining the essential oils contained in the
rose, jessamine, and lavender. It is also

employed for dissolving the fat from bones, and
from the crude wool. Furthermore, it is an
excellent solvent for caoutchouc, as well as
for the ordinary resins.

Its vapour is employed by agriculturists to

kill the larvsB infesting grain. Latterly, it

has been employed as a disinfectant.

a. Carbon Bisulphide as an Antiseptic. By
P. Zoller ('Deut. Chem. Ges. Berl.,' ix,

1080—1084). The author has continued his

experiments on this subject with the object of
determining (1) the minimum quantity of bi-

sulphide required, and (2) whether articles of
food preserved by means of it are fit for
human consumption.
As regards the first point, he found that

meat of all kinds, and even entire animals, in

quantities up to 20 kilograms, kept perfectly

well for several weeks in vessels of sheet

zinc, into which 5 grams of carbon bisulphide

had been introduced, the meat being either

simply hung on hooks or wrapped in cloths

and laid on perforated shelves in the vessels.

Probably a smaller quantity of the bisulphide

would suflice. Meat also kept well for 62 days
in a vessel in which carbon bisulphide was
liberated by introducing potassium xanthate

and dilute sulphuric acid. Freshly baked
bread, vegetables, and fruits of all kinds
(asparagus, radishes, young beans, cucumbers,
strawberries, raspberries, currants, cherries,

peaches, apricots, lemons, &c.), and juices of

fruits kept perfectly well in glass vessels, into

which carbon bisulphide has been introduced.
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m the proportion of 5—10 drops for each litre

of capacity.

Bread, vegetables, and fruit thus preserved

are fit to eat after simple exposure to the air,

and cannot be distinguished by taste or other

qualities (except a slight loss of colour in some
fruits) from fresh bread, &c. Meat retains

even after exposure to air the disagreeable

odour of carbon bisulphide. But besides this

odour, which disappears on boiling or roast-

ing, the meat has a slight smell of the volatile

fatty acids and the taste of game. To most
people, however, this taste is not unpleasant.

The presence of fatty acids is to be attributed

to decomposition taking place in the interior

of the meat, and not preventable by the car-

bon bisulphide, the function of which is merely
to kill germs present in the air or on the

surface of substances submitted to its influ-

ence.

b. By Hugo SchifE ('Dent. Chem. Ges.

Ber.,' ix, 828). Cocoons of silkworms which
had been killed by exposure to the vapours of

carbon disulphide underwent no change during
six months' keeping in flasks in the laboratory.

The bodies of some pigs which had been used
for physiological experiments were put into a

stoppered vessel with a few c.c. of carbon
disulphide in 1869, and have been perfectly

preserved without decomposition. The same
result was obtained with a lizard 35—45 cen-

timetres long, which had been suffocated

accidentally in 1869, and was bottled whole.

In this case a small quantity of liquid collected

at the bottom of the vessel, and the green hue
of the skin became a dirty greyish green, but
not the slightest putrefaction occurred.

Similar results were obtained with the intes-

tines of poultry immersed in water in 1872
with a little carbon disulphide, in a bottle

with a greased stopper ; with a lump of beef
weighing 200 grams; and with the body of

a finch killed with paraconine. The beef
yielded a normal flesh fluid, and was eaten

by a dog without hesitation even after several

months.
Purifioation.—1. It is stated that the odour

of sulphide of carbon can be readily removed
by allowing it to stand over mercury or cor-

rosive sublimate for some time, and then re-

distilling.

2. The following method by Kern is stated

by him to be the best for purifying sulphide
of carbon:—The impure product is well

mixed in a tall glass vessel with some lead

nitrate, and with a small quantity of metallic

lead. When the salt turns dark the liquid is

poured into another vessel with a fresh quan-
tity of the lead salt ; and so on until the salt

remains nearly white while mixed with the
liquor. The sulphide of carbon is then placed
in a retort, and distilled over into a well-

cooled I'eceiver.

3. M. Yvon proposes a process which con-
sists in adding copper turnings to the sul-

phide ; no slaking is necessary. The sulphide

soon becomes nearly colourless, and loses its

usually unpleasant odour. Miller says reduced
copper i^roduces the same result.

Carbon sulphide is employed therapeutically
in doses of 2 drops, gradually increased to 5,

as a sudorific in rheumatism. It is also

dropped (40 to 50 drops) on the part, to pro-
mote the reduction of strangulated hernia.

Externally, it is employed in liniments for
rheumatic pains.

CAE'BONATE, a salt in which the hydrogen
of (hypothetical) carbonic acid (H2CO3) is

replaced by a metal or other basic radical.

Prep., ^c. The processes by which the
commercial carbonates and many others are
prepared are described under the respective

bases. Most of the earthy cai-bonates are
found abundantly in nature. In general the
salts of this class may be formed by adding an
alkaline carbonate to a salt of the metal in

solution by double decomposition.
Prop. The carbonates of the alkalies are

soluble in water ; those of the other bases are
for the most part insoluble, except the water
is highly charged with carbonic acid. From
most of them carbonic anhydride or anhy-
drous carbonic acid can be easily expelled by
heat.

Tests. The carbonates are easily distin-

guished by the following reactions :—They
dissolve with effervescence in hydrochloric
acid and in most other acids ; in some cases a
gentle heat is required to promote the disen-

gagement of the gas.^The gas evolved in the
last, passed into lime water and baryta water,
occasions white precipitates, which redissolve

in acids with effervescence, and after the solu-

tion has been boiled are not reprecipitated by
liquor of ammonia.—Chloride of calcium and
chloride of barium give white precipitates in
solutions of the neutral alkaline carbonates,

but in solutions of the alkaline bicarbonates
only after ebullition; and the precipitates are

readily soluble with effervescence in acetic

acid.

JEstim. The quantity of the metal in an
alkaline or earthy carbonate may be easily de-

termined by the ordinary volumetric methods
of alkalimetry (which see), and the quantity
of carbonic acid, by the method of Fresenius
and Will (see Alealimetet). The apparatus
figured on next page, or preferably that shown
in the article on Alkalimetry, may be used
instead of the more complicated contrivance of

the German chemists.

A weighed sample of the carbonate to be
examined is placed in the flask a along with
a little water, and the small tube, h, filled

with either sulphuric or hydrochloric acid, is

carefully introduced. The cork, with its chlo-

ride of calcium tube, d, is then fitted to the
flask, and the whole apparatus very accurately

weighed.

On inclining the apparatus the acid escapes

over the side of the small tube, and mixing
with the liquor in the flask, expels the carbonic
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acid of the carbonate, which is then dried by

passing over the chloride of calcium. After

effervescence has ceased heat should be applied

f<^^^^

a, Flask containing the sample of carbonate for exami-
nation, stopped by a closely fitting cork, through
which passes the bent tijbe c.

I, A small tube, suSiciently long to maintain a slanting

position without falling, filled with sulphuric or

hydrochloric acid.

c, A bent tube, connecting the flask with d.

d, Horizontal tube, filled with small fragments of fnsed

or dried chloride of calcium, with a fine orifice at

the extremity e.

to the bottom of the flask, until it be filled

with steam, to expel the carbonic gas it con-

tains. The loss of weight gives the weight of

the carbonic acid gas that was contained in

the sample. Tiie quantity of carbonic acid in

the carbonates of the metals that do not con-

tain water may be determined by heating them
to redness in a platina crucible.

CAEBONIC ACID. HgCOg. True carbonic

acid has not yet been obtained in any satisfac-

tory condition, although the solution of car-

bonic anhydride (often called carbonic acid),

or anhydrous carbonic acid, is generally re-

garded as such. It forms with bases an im-
portant series of salts, called the carbonates,

by double decomposition.

CARBONIC ANHYDRIDE. COg. Syn.

Carbonic acid, Carbon dioxide. Fixed
AiE, Choke damp ; Acidb caeboniqce, Fr.

;

KOHLEN sauee, Gcr. A compound formed
by the chemical union of carbon and oxygen.

Sist. Van Helmont recognised carbonic

acid as a peculiar gas. Dr Black, in 1757,

proved that it was a constituent of limestone,

and gave it the name of fixed air ; he also

showed that the causticity of alkalies depended
on its absence, Bergmann first described it

as an acid, applying to it the term aerial acid.

Lavoisier, in 1776, established its true nature,

and gave it the name it now bears. Faraday,

in 1823, by pressure at an extremely low tem-

perature, reduced carbonic acid to a liquid,

and a few years later Thiloria and Brunei
obtained it in the solid form.

Nat. Hist. Carbonic acid is a constituent

of the atmosphere, its presence being essential

to the existence of vegetable life on the globe.

It issues from the earth in many situations, as

the Grotto del Cane in Italy, the Valley of

Poison in Java, and near the Lake of Laach in

Germany, It gives to many mineral springs

their sparkling brilliancy, and is held in solu-

tion by all natural waters. Combined with

the bases, lime and magnesia especially, it

exists iu large quantities in the crust of tlie

earth. It is the chief product of combustion,

and one of the products of fermentation. Ifc

is always being exhaled by animals in the

process of respiration, and in smaller quan-
tities by plants at night or in the shade. It

forms the terrible " choke-damp " or " after-

damp" of the coal mines. It is the gas dis-

engaged during the efifervescence of soda water
and other aerated drinks, and the cause of the

freshness of newly-drawn beer.

JPrep. Hydrochloric acid, 1 part, diluted

with water, 4 or 5 parts, is poured upon frag-

ments of white marble, previously placed in a
suitable generating apparatus.

^

Carbonic acid is rapidly evolved, and may
be collected, with some loss, over water in the

pneumatic trough. If required dry, the gas

must be passed over fragments of fused chlo-

ride of calcium, placed in a large tube, or

through a small quantity of concentrated sul-

phuric acid, and collected by displacement or

over mercury.
From oil of vitriol, 1 part ; water, 6 parts j

and chalk or whiting, I5 part; mixed in a
suitable vessel, applying agitation.

Prop. Under ordinary conditions carbonic

acid is a colourless, non-inflammable, irrespir-

able gas, possessing a slightly pungent odour,

and an acidulous taste. Water absorbs its

own volume of this gas, and by pressure may
be made to take up enormous quantities, form-

ing carbonated or aerated water. Its sp. gr.

is 1*520 ; hence it may be poured from one

vessel to another like water. By a pressure

of thirty atmospheres at 32° Fahr. it is lique-

fied, the pressure required decreasing as the

temperature gets lower. At —94° Fahr. it

solidifies into a vitreous transparent mass.

Carbonic acid, even when greatly diluted

with air, cannot be inhaled without insensi-

bility following. An atmosphere containing

more than its natural quantity of gas (1 part

in 2500 parts by measure) acts upon the

system as a narcotic poison ; hence the danger

of over-crowded rooms. It is a non-supporter

of combustion, at once extinguishing a lighted

candle, gas-jet, or even a piece of burning

phosphorus, when these are placed in ajar of

the gas.

Tests. It feebly reddens litmus paper,

extinguishes the flame of a burning taper, and

forms a white precipitate in aqueous solutions

of lime and baryta, which is soluble in acetic

acid. By the last test a very small quantity

of this gas may be easily detected in the atmo-

sphere of rooms, &c. A lighted candle is

generally used to test an atmosphere suspected

to contain carbonic acid : but it is found that

1 A large flask, provided with a bent glass tube for

conveying the gas, and a tube-funnel for introducing the

acid, is the most convenient form of apparatus. A tubu-

lated retort may be used, but the generating Hask or

bottle is to be preferred.
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air tbat will support combustion will contain

sufficient of this gas to cause insensibility.

Ant., Sfc. The patient should be imme-
diately removed into the open air, and placed

on his back with the head slightly raised. Cold

water should be dashed over the body, hot

water or mustard poultices applied to the

feet, and ammonia (carefully) to the nostrils.

Brandy-and-water and other stimulants may
be administered. Continued friction on the

surface of the body is also very useful. If the

patient has ceased to breathe artificial respira-

tion should be attempted. This may be done
by gently pressing down the ribs, and forcing

up the diaphragm, and then suddenly with-

drawing the pressure. The inhalation of air,

mixed with very little chlorine gas, has also

been recommended. Wells, cellars, or other

underground apartments, containing carbonic

acid iu poisonous quantities, may be freed from
this gas by pumping it out in the same way
as water, observing to allow the suction hose

to fully reach the floor or bottom of the place.

Fresh slaked lime or milk of lime, copiously

thrown in, will have a like effect, by absorb-

ing the gas. Free ventilation, whenever it

can be established, is, however, not only the

cheapest, but the most efficient remedy. See

Asphyxia.
CARBONIC OXIDE. CO. Syn. Peotoxide

OF CAEBON, CABBON MONOXIDE, Ga'SEOUS
OXIDE OF CAEBON; Oxt'dTJM CAEBON'iCUM,
L. A gaseous compound of carbon and oxy-

gen, containing less oxygen than is contained

in carbonic acid.

Prep. 1. From carbonic acid gas passed over

fragments of charcoal, heated to redness in a

tube of porcelain or iron.

2. Fi'om crystallised oxalic acid, gently

heated with 5 or 6 times its weight of strong

sulphuric acid in a glass retort.

3. From ferrocyanide of potassium in fine

powder, and 8 or 10 times its weight of con-

centrated sulphuric acid, heated together in a

glass retort.

Obs. All the processes except the last give

a mixture of carbonic acid and oxide. It is

therefore necessary to pass the gas through
a caustic alkaline solution or milk of lime to

deprive it of carbonic acid. It may then be

passed over dried chloride of calcium, to de-

prive it of moisture. It may be collected either

over mercury or water, as the latter absorbs

very little of this gas.

Prop. Carbonic oxide is colourless, inodor-

ous, neutral, inflammable, and irrespirable. It

is extremely poisonous, 1^ mixed with air being
sufficient to cause dangerous drowsiness. The
deaths produced by the combustion of charcoal

in close rooms are now attributed to this gas.

The antidotes, &c., are the same as for poisoning

from inhaling carbonic acid.

CAR'BUNCLE. A larger sized and dan-

gerous form of boil, attended by extensive

sloughing. The treatment consists in lancing,

poulticing, and the adoption of a generous

diet, with wine and stimulants. The safer

plan, however, is to seek the advice of a

medical man.

CAR'BUEETTED IIY'DROGEN. See Hr-
DEOGEN.

CARD'AMOM. Syn. Caed'amttm; Caeda-
mo'mum, B. p. The seed or fruit of the

Elettaria Cardamomwm forms the officinal

cardamom. It is warm, pungent, carminative,

and stomachic, and is largely used as a condi-

ment in the East, and in Europe as an adju-

vant in other medicines. Several kinds of

cardamoms used medicinally and as spices are

produced by the genus Amomum, belonging

to the natural order Ziugiberacese, the Ginger
family,

CARD'BOARD. Cardboard, or sized paste-

board, is made of two to fifteen sheets of sized

paper, pressed and stained. There are varieties

of cardboard known as Bristol-boai-d, London-
board, the former being largely used for

water-colour drawings, mounting-board, orna-

mental board, &c.

CAR'MINATIVES. Medicines that allay

flatulency and spasmodic pains. Among the

principal carminatives are aniseed, caeaway
SEED, CAEDAMOMS, CASSIA, CINNAMON, GIN-
GEE, PEPPBEMINT, and the peppees. To
these may be added aedent spieits, and
most of the aeomatig essences and tinc-

tuees. See Mixtuees, Patent Medicines,
&c.

CAR'MINE. Syn. Caemine ' eed. Vege-
table scaelet ; Caemi'num, L. A beautiful

red pigment prepared from the cochineal

insiect.

Prep. The preparation of carmine is little

und'Crstood, but success in its manufacture
depends less on any mystery connected with

the process than on tbe employment of the

purest water and the best materials, and the

exercise of moderate care, dexterity, and pa-

tience. The following forms will produce car-

mine of the richest hues down to ordinary and
common, according to the skill possessed by
the manipulator.

1. {Madame Cenette's process?) Cochineal

(in powder), 2 lbs., is boiled in pure river

water, 15 galls., for 2 hours, when refined salt-

petre (bruised), 3 oz., is added to the decoc-

tion, and the whole boiled for 3 or 4 minutes

longer ; salt of sorrel, 4 oz., is next added, and

the boiling again renewed for 10 or 12 minutes j

the heat is now removed, and the liquid

allowed to settle for about 4 hours, after which

time it is decanted with a s^jphon into shallow

plate-like vessels, and set aside for three weeks.

At the end of this time the film of mould
which has formed on the surface is dexterously

and carefully removed, without breaking it or

disturbing the liquid beneath it. The remain-

ing fluid is next very carefully removed with a

syphon, and the adhering moisture, as far as

possible, drained off", or sucked up with a

pipette. The residuum, which is the carmine.
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is dried in the shade, and possesses extraor-

dinary lustre and beauty.

2. (Alxon or Langlois' process.) Powdered
cochineal, 1 lb., is boiled in river water, 4 galls.,

for 10 minutes, when carbonate of soda, f oz.,

dissolved in water, 1 pint, is added, and the

whole again boiled for ^ hour longer ; when
the decoction is cold, alum (in fine powder),

f oz., is thrown in, and the liquid agitated

rapidly until it is entirely dissolved ; alter 20
minutes' repose it is decanted into another

vessel, and clarified by heating it with the

whites of 2 eggs ; the perfectly clear liquid is

then allowed to repose for 40 minutes or

longer, when it is decanted, and the carmine
which it has deposited is collected, drained on
a filter, and dried on shallow plates covered

with silver paper. The product by either of

the above processes varies from 9| to 10^
on the weight of the cochineal employed in

them.
3. {China or Spirit process,) Cochineal, 1

lb., is boiled for 15 minutes, in water, 3 galls.,

powdered alum, 1 dr., is next added, and the

whole again boiled for 5 or 6 minutes ; when
the liquid has become cold, the clear portion

is decanted, and again heated, the solution of

tin (spirits of tin) cautiously dropped in until

all the cai-mine is precipitated ; it is collected,

drained, and dried, as before. Prod. 1^ oz.

3. {French process.) From cochineal (in

powder), 1 lb., boiled for 15 minutes, in water,

3 galls. ; cream of tartar (in powder), 1 oz., is

then added, the boiling farther continued for

10 minutes, and powdered alum 1^ oz., thrown
in ; after another 2 minutes' boil the heat is

withdrawn, and in 5 or 6 minutes more the

clear portion is decanted into porcelain.vessels,

which are set aside until the carmine falls

down.
4. {German process.) Powdered cochineal,

1 lb., water, 4 galls.; boil 15 minutes, add
powdered alum, 1 oz. ; boil 3 minutes longer,

remove the heat, allow the liquor to settle for

5 minutes, pour olf the clear portion into por-

celain or earthenware vessels, and set them
aside for 3 or 4 days. The carmine is found
deposited on the bottom of the vessel, and
must be now carefully drained and dried, as

before. The decanted liquor yields more car-

mine by standing in fresh vessels. Product.

About 1|- oz.; besides i- oz., or more, of an
inferior quality obtained as a second deposit.

5. {English process.) From cochineal, 1 lb.,

and carbonate of potash, ^ oz., boiled in water,

7 galls., for 15 minutes; the vessel is then

removed from the fire, and powdered alum,

1 oz., added ; the liquor is then well agitated

and allowed to settle for about 15 minutes
longer ; the clear liquid is next decanted into

a clean copper, and isinglass, -^ oz., dissolved

in water, 1 pint (and strained), added; as soon

as a coagulum forms upon the surface, the heat
is removed, and the liquid is strongly agitated
with a bone or silver s;)atula, after which it is

allowed to repose for 20 or 30 minutes. The

deposited carmine must be drained and dried.

as before.

Obs, The best black cochineal is generally
used for the preparation of carmine. For
ordinary qualities spirits of tin (bichloride) is

added to the decoction as a precipitant, and
the liquid being put into suitable vessels

(wash-hand basins answer very well), a deposit

of carmine slowly takes place. Neither expo-
sure to solar light nor artificial heat is advisable
during the drying, but the latter must never-
theless be effected with all possible expedition.

Hence the finer shades of carmine can only be
successfully made during certain states of
weather ; as in very hot weather the liquid

rapidlj' sours or ferments, and the deposit is

more or less dissolved; whilst in dull, damp
weather it is difficult to dry the precipitate

sufiiciently, which is then apt to become mouldy,
and to lose colour. The researches of Pelletier

and Caventou tend to show that the solution

of tin used as a precipitant should be at the

maximum of oxidation or chlorination, to pro-

duce the richest shades of carmine. That first

deposited is, in all cases, the most beautiful,

and the quality gradually deteriorates as the
process proceeds. 6 or 7 dr. only of carmine
of the very finest quality can hence be ob-

tained from 1 lb. of cochineal,

Prop., Sfc. Pure carmine is a very light,

lustrous, scarlet powder, entirely soluble in

ammonia, a test by which its purity is readily

determined. Mr Warren De la Rue says the
pure colouring principle of cochineal is car-

minic acid. By digesting ammonia on carmine
until all the colour is taken up, filtering and
adding acetic acid and alcohol, till the whole
is precipitated; and lastly, carefully washing
the precipitate with spirit of wine, at proof,

and dx-ying in the shade, carmine of the richest

and most lustrous hue may be obtained even
from samples of inferior quality.

Uses, Sfc. As a pigment in velvet and mi-
niature painting, and for tinting artificial

flowers, and as rouge for the complexion. The
powdered cochineal (carmine grounds), from
which the coloured liquor (liquid rouge, car-

mine liquor) has been decanted, is used by
the paper stainers, and both are used in the

preparation of carminated lake.

Carmine, Blue. See Indigo.
Carmine, Li'quid. Syn, Flfid caemine.

Liquid eouge, Caemine ink. Prep. 1. A
solution of carmine in ammonia water, or spirits

of hartshorn. Very rich and beautiful.

2. The residual liquor of the process of

making carmine. Inferior. The first is used
in velvet and miniature painting, and for

tinting artificial flowers ; the second for com-
mon purposes, as a stain or wash

Carmine, Pur'pie. See Mueexidb.
CARMIN'IC ACID. Cj^Hi^Og. Prep. (W.

De la Rue.) The powdered insect, after treat-

ment with ether to remove the fat, is digested

in water. The decoction of cochineal is pre-

cipitated by adding a solution of acetate of
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lead, and the impure carminate of lead thus

formed, after being washed with water, is sus-

pended in water, and decomposed by a stream

of sulphuretted hydrogen ; the whole process

is repeated with the decanted solution so ob-

tained ; the second solution is then evaporated

to dryness (in vacuo over sulphuric acid), dis-

solved in absolute alcohol, digested on some
washed crude carminate ot lead (to separate a

little phosphoric acid), and, lastly, mixed with

ether (to precipitate some nitrogenised matter);

the residuum obtained by careful evaporation
(in vacuo) is pure carminic acid.

Prop., Sfc. A purple-brown mass, yielding

a rich-red powder ; it is freely soluble in water
and alcohol; slightly soluble in ether; and
without decomposition in oil of vitriol ; it is

feebly acid; its salts are termed carminates,

only two or three of which have been examined.
According to Mr De la Rue, this acid con-

stitutes the pure colouring matter of cochi-

ceal.

CARNAUBA ROOT. The root of the cory-

fJia cerifera, a wax-bearing palm, growing on
the shores of the Rio Francisco, in Brazil.

Dr C. Symes (see 'Pharmaceutical Journal,'

3rd series, V, 661) says:—Two bales of this

root have been imported into Liverpool, with
the following remarks in Portuguese :

—" This
root is recognised by the professor as an ex-

cellent purifying agent, and has been success-

fully applied in the cure of various diseases

arising from impurity of the blood. We are

indeed astonished that it is not more widely

known, as its therapeutic qualities, which are

worthy of full credence, rival those of sarsa-

parilla. The carnauba root likewise has a

diuretic power, and possesses unusual efficacy,

in the cure of acute and chronic blennorrhce^is.

It is, furthermore, very cooling, and displays

a vigorous action in purifying the blood."

Mr Cleaver, who submitted the root to analysis,

found it to contain very minute quantities of

an alkaloid, an acrid resinous body, a red
colouring matter, a variety of tannic acid, and
a small portion of volatile oil.

CAROBA. The leaves of a tree belonging
to the family Bignoniacea, employed in Brazil

as a diaphoretic, diuretic, and alterative tonic.

Dr Alt states that he has used them exten-

sively, and with much success, in old-standing

cases of syphilitic eruptions, and after a course

of mercurial treatment. They are usually

administered either in the form of powder
or decoction.

CAROT'INE. C18H24O. A crystalline, copper-

red substance, obtained from the root of the
Daucus carota {sativa) or garden carrot. It

is tasteless ; odourless ; neutral ; fusible ; in-

flammable ; insoluble in ether and water

;

slightly soluble in alcohol ; and very soluble

in the mixed and volatile oils.

CAR'PETS. Consideration of cleanliness

and economy demand a few words on carpets

and hearth-rugs. We are assured by an ex-

perienced person that before proceeding to

sweep a carpet, a few hnndfuls of waste tea-

leaves should be sprinkled over it (say some
five or six minutes before). A stiff hair broom
or hair brush only sliould be employed unless
the carpet be very dirty, when a whisk or
carpet-hroom may be used first, followed by
another made of hair, to take off the loose

dust. The frequent use of a stiff " carpet-

broom " (those made of cane or birch are here
alluded to) soon wears off the beauty of the
best carpet. An ordinary clothes-brush, or a
clean one, resembling the dirt brush used for

shoes, is best adapted for superior carpets.

When carpets are very dirty they should be
cleaned by shaking and beating. " If you
must have a carpet, take it up two or three
times a year, instead of once. A dirty carpet
literally infects the room ; if you consider the
enormous quantity of organic matter from
the feet of people coming in, which must
saturate it this is by no means surprising."

(Miss Nightingale.) In laying down carpets

it is very advisable, at first, to cover the
floor beneath them with large sheets of thick

paper, so as to prevent dust from rising

between the boards. Old drugget, sacking,

matting, or any similar substance, will effect

the same purpose, and will, moreover, ma-
terially increase the durability of the carpet,

by preserving it from the contact of the hard
floor.

Bettssels Caepets may be cleaned with
ox-gall (1 pint to a pailful of water), and a
scrubbing-brush, and floor-cloth ; afterwards
rinsing them in fresh water applied in the'

same way. They should be previously per-

fectly freed from dust by beating, and should
be nailed down before commencing the above
operations. Great care should be taken to

rub them as dry as possible with a clean dry
floor-cloth. A small portion only should be
done at a time, and a dry windy day selected

for the purpose. A carpet treated in this

manner will be greatly refreshed in colour,

particularly the greens.

KiDDEEMiNSTEE Caepets will scarely bear

the above treatment without becoming so soft

as to get speedily dirty again. This may in

some measure be prevented by brushing them
over with a hot weak solution of size in water,

to which a little alum has been added. Curd
soap, dissolved in hot water, may be used
instead of ox-gall, but it is more likely to

injure the colours if produced by false dyes.

When there are spots of grease on the car-

peting they may be covered with curd soap,

dissolved in boiling water, and rubbed with a

brush until the stains are removed, when they

must be cleaned with warm water as before.

The addition of a little gall to the soap renders

it more eflicacious. Some persons employ a

mixture of soap, fuller's earth, and turpentine,

for the same purpose. Benzol rapidly remove^^

the grease stains, and may be advantageously
substituted for preparations of soap.

CAR'RAGEEN. Syn. I"eish mosS ; Chon -
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DETTS, L. The Chondrus crisptts of botanists,

a well-known alga or seaweed. Ifc contains a

large proportion of a peculiar jelly, called

carrageen'in or pect'in. This may be puri-

fied by agitation with dilute alcohol and fil-

tration. The jelly forms an agreeable article

of diet. It is used to a limited extent for

thickening colours in calico printing. In

medicine, carrageen is used in the form of a

jelly and decoction as a demulcent, and is

often prescribed in pulmonary complaints.

See Fixature, Alg^, Paste, Syeup.
CAE'ROT. Si/n. Caeo'ta, L. The seed is

carminative and diuretic; the expressed juice

of the root is anthelmintic. Scraped raw
carrot is sometimes employed as a stimulant

application to sore nipples ; the boiled root as

a poultice to sores and tumours. As an article

of food, unless young and well dressed, carrots

are rather indigestible. Carrots can be kept
for many months if the tops are cut out, and
they are then placed in damp sand.

Analysis of Carrots.

Water 87-30

Albumenoids , . . . 66
Cellular tissue, gum, and non-

nitrogenous substance . . 2'56

Sugar 5-54

Fibre ....,, 320
Mineral matters , . . '74

100-00

CAR'THAMIN. CnHifiOy. Syn. Pure
EOUGE, Saf'flowee caemine, Safflowee
IiAEE. The red colouring matter of Cartha-
THUS tinctorius or safllower, formerly much
used as a dye, particularly in the form of pink
saucers for dyeing stockings.

Prep, 1. Safflower, exhausted by washing
it with water (or with water acidulated with
acetic acid), is dried, coarsely pulverised, and
the powder digested in a weak solution of car-

bonate of sodium ; pieces of clean white cotton

or calico are then immersed in the solution,

and acetic acid gradually added in slight

excess; the cotton is next washed, dried, and
digested in a fresh quantity of dilute solution

of carbonate of sodium, and agitation em-
ployed until the whole of the colour is again
dissolved; the new solution is filtered and
slightly super-saturated with citric acid (or

acetic acid) ; the carthamin, which falls down
in rich carmine-red flocks, is lastly washed
with cold distilled water, and dried.

2. Washed safflower (dried and powdered),
any quantity ; aqueous solution of carbonate
of sodium (containing 15§ of carbonate, q. s.

to form a thick paste ; after some hours press

out the red liquor, nearly neutralise it with
acetic acid, put in cotton as before, and add
acetic acid in slight excess ; the next day re-

move the cotton and wash it in water holding
in solution 5^ of carbonate of sodium, until the
colour is dissolved out, after which precipitate
with citric acid, as before.

Prop., Sfo. An amorphous, brilliant, green-
ish powder ; nearly insoluble in water, soluble
in alcohol, forming a gorgeous purple solution,

and in weak alkaline lyes giving an equally
beautiful red one,

CAR'THAMUS. Syn. Saf'flower. In So-

tany, a genus of composite plants, the most
important species of which is Carthamus tinc-

torius, the safflower. The florets of this yield

a beautiful pink dye (see above), and are some-
times used to adulterate hay saffron. The
" cake saffron " of the shops consists entirely

of safflower and mucilage. The fruits, com-
monly called " seeds," yield by expression the
useful oil known in India as Koosum oil.

CARUM (PTYCHOTIS) AJOWAN. Ind. Ph.
Syn. Ajwain or Omum plant. JIabitat.

Tropical Africa ? Much cultivated in India.— Officinal part. The fruit (Fructus Ptychotis,

Ajwainfruit). Occurs in the form of minute
umbelliferous fruits, which, examined with a
lens, are seen to be covered with prominent
tubercles, extremely aromatic, evolving, when
rubbed, a strong odour resembling that of

common thyme. Taste somewhat bitter, and
very pungent. Its virtues reside in a volatile

oil.

—

Properties. Valuable stimulant, carmina-
tive, and antispasmodic. — 2%erapeMf2e uses.

In flatulence, flatulent colic, atonic dyspepsia,

and diarrhoea, it is a remedy of much value.

Oil of Ajw^ain, or Omxjm {Oleum Ptycho-
tis). The oil obtained by distillation from the

fruit, Recently prepared, colourless, but soon

acquires a yellowish tinge. It has the odour
of the fruit, and an acrid burning taste. Sp.

gr. about 0-88.

—

Dose, 1 to 3 drops on sugar

or in emulsion.

Ajwain, or Omum Watee(Jg-wa Ptychotis).

Take of ajwain fruit, bruised, 20 oz. ; water,

2 galls. Distil a gallon.

—

Base, 1 to 2 fluid

ounces. A valuable carminative ; also useful

in disguising the taste of disagreeable drugs,

especially castor oil, and obviating their ten-

dency to cause nausea and griping.

CARYOPH'YLLIN. CioHigO. Syn. Clove
CAMPHOR, Clove eesin. A crystalline sub-

stance, isomeric with ordinary camphor, which
deposits from oil of cloves in needles.

CARYOPH'YLLUS. See Clove.
CASCARIL'LA. Syn. Cascaeill^: cortex

(B. P.), L. The bark of Croton eleutheria or

the seaside balsam, a tree growing in the Ba-

hamas and Jamaica. It is an aromatic bitter,

stomachic, and tonic.

—

Dose, 10 gr. to 30 gr.,

in the form of powder, infusion, or tincture;

in diarrhoea, dysentery, dyspepsia, low fevers,

intermittents, &c.

CASCAEIL'LINE. Syn. Cascaeil'lina.

Prep. (Duval.) Cascarilla is exhausted with

cold water by percolation, precipitated with

acetate of lead, and the filtrate treated with

sulphuretted hydrogen ; the filtered liquid,

after agitation with animal charcoal and filtra-

tion, is gently evaporated to dryness. The
powder is redissolved in boiling alcohol and

crystallised by very slow or by spontaneous
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evaporation. It has a bitter taste and acid

reaction ; its aqueous solution is unaffected

by the ferric salts and tincture of galls.

—

Dose, 1 to 3 gr. ; in dyspepsia, &c.

CASE-HAED'ENING. Syn. Steel sue'-

FACING-. The operation of giving a surface of

steel to iron goods. Tools, fire-irons, fenders,

keys, &c., are usually case-hardened.

Frocess. 1. The goods (finished in every

respect but polishing) are put into an iron

box, and covered with animal or vegetable

charcoal, and " cemented " at a red heat for

a period varying with the size and description

of the articles operated on : these, when taken
out, are hardened by plunging into water, or

oil, if they are of a delicate nature.

2. (Moxon.) Cow's horn or hoof is baked or

thoroughly dried and pulverised; to this is

added an equal quantity of bay salt, and the

whole is made into a paste with stale chamber-
lye, or white wine vinegar; the iron is covered

n'ith this mixture, and bedded in it, in loam,

or inclosed in an iron box. In this form it is

laid on the hearth of the forge to dry and
harden, then it is put into the fire, and blown
till the lump has a blood^red heat (no higher).

It is hardened as before.

3. Coat the goods with a paste made of a

concentrated solution of prussiate of potash

and loam ; then expose tbem to a strong red

heat, and when it has fallen to a dull red,

plunge the whole into cold water.

4. The > goods, previously polished and
finished, are heated to a bright-red, and
rubbed or . sprinkled over with prussiate of

potash. As soon as the prussiate appears to

be decomposed and dissipated the articles are

plunged into cold water.

Ohs. The process of case-hardening has

been well conducted when the surface of the

metal proves sufficiently hard to resist a file.

The last two plans are a great improvement
upon the common method. By the topical

application of prussiate of potash (ferrocyanide

of potassium) any part of a piece of iron may
be case-hardened without interfering with the

rest.

Case - hardening Powders. Syn. Case-
HABDENiNa COMPOSITIONS. 1. Prussiatc of

potash, dried and powdered.
2. Prussiateofpotash,3parts; sal-ammoniac,

1 part ; mix.

3. Sal-ammoniac and bone-dust, of each

2 parts ; prussiate of potash, 1 part. (See

above.)

CA'SEIN. Syn. Ca'sbum, Ca'sein, Lact-
albtj'men. Albumen oe mile. The nitro-

genous principle of milk. Cheese made from
skimmed milk and well pressed is nearly pure

casein. (Liebig.)

Prep. 1. The curd obtained by adding

dilute sulphuric acid to milk is well washed
and dissolved in carbonate of soda. It is

allowed to stand for 24 hours, to let the oil

rise to the surface, and when this is properly

skimmed off, the casein is precipitated by an

acid. The process is repeated a second time,

and the coagulum digested with alcohol and
ether, and dried. With all these precautions

the casein still contains some saline matter
which cannot be removed.

2. Milk is coagulated by hydrochloric acid,

and the curd then well washed with dilute

acid, and finally with pure water. The curd
so prepared is dissolved by digestion at 110°

Fahr., with a large quantity of water; the
solution, after filtration, is coagulated with
carbonate of ammonia; the coagulum is washed
with water, ether, and alcohol, and finally

dried.

Prop., Sfo. Coagulated casein is readily

dissolved by the alkalies and alkaline carbon-

ates. The most remarkable property of casein

is its coagulation by certain animal membranes,
as in the process of cheese-making with rennet.

See Lactaein.
CASKS. The care and management of casks

is an important affair in a large establishment.

It is found that they last longest when stored

either in a dry situation, or in one uniformly

very moist. Continual variations from the

one to the other speedily rot them. As soon

as casks are emptied they should be bunged
down quite air-tight, with as much care as if

they were full, by which means they will be
preserved both sweet and sound. Should any
of the hoops become loose they should be im-

mediately driven up tight, which will at once
prevent the liability of their being lost or mis-

placed, as well as the casks fouling or becom-
ing musty from the admission of air. For this

purpose those out of use should be occasion-

ally hauled over and examined.
Numerous plans are adopted for CLEANING-

and PiTEiFyiNG- casks, among which are the
following :

—

1. Wash them well out with oil of vitriol,

diluted with an equal weight of water.

2. Wash them first with a little chloride of

lime and warm water, and then with water
soured with oil of vitriol.

3. Match them with sulphur, or with sul-

phur mixed with a little saltpetre.

4. Unhead them and whitewash them with

fresh milk of lime, made pretty strong. This

plan is commonly followed for brewers'

vats.

5. Remove the heads, and char the insides

of the staves by the aid of a fire of shavings

kindled within them.

6. A simpler, safer, and more effectual

method of charring them than the last is to

wash the dry casks out with strong oil of

vitriol (sp. gr. 1-854). This not only purifies

the surfaces of the staves, but penetrates into

all the cracks, some of which might escape the

action of the fire.

7. Steam has lately been applied to the in-

sides of casks with great advantage. High-
pressure steam is driven in at the bung-hole,

at the same time that the cask is violently

agitated (a heavy chain having been pre-
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viously put into it), until all the dirt and bad
smell is removed.

8. A lye of pearlash or soda, mixed with
milk of lime, as well as strong hot brine, and
other similar liquors, have been adopted by
some persons, and are highly spoken of.

9. The coopers boil the staves for gin casks

in a strong lye of alum before placing them
together, to prevent their colouring the spirit,

but washing with oil of vitriol is a better plan.

10. Some persons fill musty casks with
water and add 3 or 4 lbs. of coarsely pow-
dered fresh burnt charcoal, and agitate well

for a few days.

11. Wash with bisulphite of lime.

Ohs. In all the above processes the great-

est care must be taken to scald or soak and
well rinse out the casks after the treatment de-

scribed. See BEEWIN& Utensils, Spoeoktok,
Matches, &c.

CAS'SAEEEP. The expressed juice of the

sweet cassava, concentrated by heat and fla-

voured with aromatics. It is used in the
West Indies as a condiment. (See below.)

CAS'SAVA. A poisonous shrub cultivated in

the West Indies and in many parts of South
America for the sake of the starchy matter
contained in its roots. It belongs to the
natural order Euphorbiaceas, and is known to

botanists under the names Manihot utilissima

(Pohl), Janipha manihot (Humboldt), and
Jatropha manihot (Linn.), the former being
that now generally adopted. The name " bit-

ter cassava" is commonly given to it in the
West Indies, to distinguish it from another

species of the same genus, Manihot aipi (Pohl),

which, from having no poisonous properties, is

named the "sweet cassava." The roots of

both species yield the starch, but those of the

poisonous plant are the richer.

The roots, after being well washed and
scraped, are rasped or grated, and the pulp
thus formed is subjected to strong pressure, to

expel the poisonous juice which it contains.

The compressed pulp is next thoroughly dried

over the fire, being constantly stirred the

whole time, by which any remaining portion

of the noxious juice is either volatilised or

decomposed. It now forms cassava meai.
When it is further prepared by grinding, it

forms FINE CASSAVA MEAL Or CASSAVA FLOUE.
When the compressed pulp is baked on a hot
plate, it forms cassava beead or cassava
CAKES, the flavour of which greatly resembles

that of Scotch oat-cakes. See Tapioca.
CAS'SIA. In botany, a genus of the na-

tural order Leguminosae, including several

important medicinal plants. The "purging
cassia,'' Cassia fistula (Linn.), produces pods

containing a soft, blackish pulp. (See below,

also Senna.)
Cassia Pulp. Syn. Cassia pe^paba'ta.

Cassia pulpa (B. P.), L. Prep. The cassia

(pods or fruit), broken lengthwise, are mace-
rated in sufficient distilled water to cover
them for six hours, constantly stirring; and

the purified pulp strained through a hair
sieve, and evaporated to the consistence of a
confection in a water bath,

—

Dose. As a mild
laxative, 1 to 2 dr. ; as a purgative, | oz. to
li oz.

CAS'SOLETTES (Scented). See Pastilles
and Peefumeey.

CAS'TOR. Syn. Casto"eeum:, L. (B. P.)
" The follicles of the prepuce of the Castor
fiber or beaver, filled with a peculiar secre-

tion." (Ph. L.) " A peculiar secretion from
the praeputial follicles." (Ph. E. and D.) It
is often sophisticated ; a fraud readily detected
by the " absence of the membranous partition
in the interior of the bags, as well as by the
altered smell and taste." (Ure.) Russian
castor, which is very rare, may be distin-

guished by a tincture of l-16th part in alco-

hol, being of the colour of deep sherry, while
that with American castor is of the colour of
London porter. (Pereira.)

—

Dose, 1 to 2
dr. or more, in powder or made into pills ; in
nervous and spasmodic affections, especially iu
hysteria, epilepsy, and other like diseases of
females.

CASTOR CAKE. The crushed and closely-

pressed seeds of the Rioinus communis, after
the expression of the oil, are said to be some-
times employed as a cattle food, and have the
following composition :

—

Moisture ' , . . , 9*95

Organic matter . . . 81"07
Phosphate of lime and magnesia . 4*49

Alkaline salts .... 1-80

Sand 2-69

100-00

This cake, even when mixed with large
quantities of linseed cake, &c., is intensely

poisonous. A pupil of the Editor states, how-
ever, that in India castor cake, after exposure
to the sun, is commonly and safely used as a
food for cattle.

CAS'TOR OIL. See Oils.

CAS'TORIN. Syn. Castoein'a, CASTOEEtrM
camphor. When castor is cut into small
pieces and boiled in about 6 times its weight
of alcohol, crystalline substance (castorin) is

deposited by the filtered tincture in cooling.

By re-solution in alcohol it may be obtained

under the form of colourless, prismatic, acicular

crystals.

Obs. Genuine Russian castor, although the

most expensive, must be employed in the

above process, as scarcely any castorin can be
obtained from the American variety.

Prop., 4'e. Castorin has the odour of castor,

and a coppery taste ; it is inflammable, and is

soluble both in ether and hot alcohol.

CASTS. In preparing casts and moulds
with gelatin, wax, fusible metal, and similar

substances, it is important to use them at the

lowest temperature compatible with fluidity;

as when only a few degrees hotter the water

which adheres to the things from which the
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casts are talcen is converted into vapour, and
produces bubbles. Fusible niet:d may be al-

lowed to cool in a teacup until just ready to

set at the edges, and then poured into the

moulds. In this way beautiful casts from
moulds of wood, or of other similar substances,

may be procured. When taking impressions

from gems, seals, &c., the fused alloy should

be placed on paper or pasteboard, and stirred

about till it becomes pasty, from incipient

cooling, at which moment the gem, die, or seal

should be suddenly stamped on it, and a very

sharp impression will then be obtained.

CATALEP'SY. Syn. Teance ; Catalep'sis,

Catalep'sia, L. a disease in wliich the

organs of sense and motion cease to exercise

their functions, and the heart and lungs feebly

perform their offices, and in a scarcely percep-

tible manner. The paroxysm generally comes
on without previous warning, and its duration

varies from a few minutes to several days, and
if medical reports are to be credited, sometimes
for a much longer period. Dr CuUen seriously

affirms that this disease is always counter-

feited.

Treat. Ammoniacal stimulants applied to

the nostrils, and spirituous liquors injected

into the stomach, with general friction of the

body, and free access to pure air are the best

remedies. Electricity and galvanism should

also be had recourse to when the necessary

apparatus is at hand.

CAT'APLASMS. See Pottitices.

CAT'ARACT. An opaque condition of the

lens of the eye. It is a common cause of

blindness. It can only be cured by a surgical

operation.

CATARRH'. Syn. Cataeeh'tts, L. The
"cold in the head," or "cold on the chest,"

of domestic medicine. Influenza is a severer

form of this complaint, and .has been called

epidemic catarrh.

The common symptoms of catarrh are a

copious discharge from the eyes and nose, a

hoarseness, and generally a cough, more or

less severe. The exciting causes are sudden
changes of temperature and exposure to cur-

rents of cold air w^hile the body is heated;

hence the frequency of colds in hot and
changeable weather.

Treat. A light diet should be adopted, and
animal food and fermented and spirituous

liquors should be particularly avoided. Some
mild aperient shoidd be administered ; and
when the symptoms are severe, or fever or

headache is present, small diaphoretic doses of

antimonials, accompanied by copious draughts
of diluents, as barley water, weak tea, or

gruel should be taken. This treatment, ex-

I cept in very bad cases, will generally effect a

Icure.

In HOESES catarrh is caused by sudden

I

changes of temperature, draughts, and faulty

ventilation. Let the animal have plenty of

I cool fresh air, the body being kept warm by
[means of horse-cloths and bandages. If neces-

sary, give a mild physic-ball, or a clyster;

keep it on a soft, laxative diet, and give it an
ounce of nitre daily. Should there be sore

throat or troublesome cough apply a mild blister

of cantharides or mustard.
The following will bo found a serviceable

mixture:—Mendererus spirit, IJ oz. j sweet
spirit of nitre, 2 drachms; syrup of sugar, \ oz.;

camphor mixture, enough to make a 6-oz.

mixture. An adult may take two table-

spoonfuls of this mixture every 3 or 4
hours. Should the cold in the head be severe

and accompanied with cough, it has been
recommended to inhale the vapour of pure
washed ether by drawing it alternately into

the nostrils from a wide-mouthed bottle

holding about an ounce, and clutching it in

the warm band until about a fourth of the

ounce has been volatilised. This repeated

two, three, or four times in 48 hours is said to

efEect a cure within that time. Persons liable

to colds are advised to use the cold bath.

Dr Ferrier's Remedyfor a Cold in the Head.
—Hydrochlorate of morphia, 2 gr. ; pow-
dered gum Arabic, 2 drachms; subnitrate of

bismuth, 6 drachms. Mix. Let a very small

quantity be sniffed up the nose every five

minutes for 20 or 30 minutes.

Another remedy : Carbolic acid, 10 drops

;

tincture iodine ; chloroform, of each 7^ grams.
Place a few drops in a test-tube, and heat

cautiously over a spirit-lamp, and when it

boils remove, and inhale by the nose. Repeat
after a few minutes. Two inhalations are

said to be sufficient to cure a cold in the head.
(' Year-book of Pharmacy.')

CAT'ECHIN. Syn. Catechtj'io acid, Re-
sinous tan'nin. When cubical gambir or

catechu, in powder, is treated with cold water,

a portion remains undissolved. This is cate-

chiu. By repeated solutions in alcohol it may
be obtained under the form of white, silky,

acicular crystals.

Prop., Sfc. Catechin strikes a green colour

with the salts of iron, but does not precipitate

gelatin. When dissolved in caustic potassa,

and the solution exposed to the air, it ab-

sorbs oxygen, and japonic acid is formed.

If, instead of caustic potassa, carbonate of

potassa is employed, it is converted into rutic

acid.

CAT'ECHU. Syn. Cas"hew, Cutch, Gam'-
BiE ; Cat'echtt (Ph. L. E. & D.), Ter'ea Ja-

pon'ica, L. ; Cachoit, Fr. " The extract from

the wood oi Acacia Catechu, or from the leaf

of Uncaria Gambir." (Palb catechu. Cate-

chu Pallidum, B. P.) Also of the " kernels of

areca catechu; probably, too, from other

plants." (Ph. E.) The term is now applied

to several extracts similar in appearance and
properties to that of Acacia Catechu.

There are several varieties of catechu known
in commerce, of which the principal are

—

Catechu, Bombay. Firm, brittle, dark

brown, of a uniform texture, and a glossy.
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semi-resinoug, and uneven fracture. Sp. gr.

1*39. Richness in tannin, 52J.
Catechu, Bengal Rusty brown colour

externally j porousj and more friable than the

preceding. Sp. gr. 1'28. Richness in tannin,

49-5^.

Catechtj, Mai/Abab. Resembles the last in

appearance, but is more brittle and gritty.

Sp. gr. 1'40. Richness in tannin, 45'5§.

Of the above varieties the first is the one
generally employed in medicine, and which
commonly passes by the name of catedhu. The
second popularly passes under the name of

terra Japonica (Japan earth), from the old

belief that it was of mineral origin.

Catechu, Pale, is prepared at Singapore
and in the Eastern Archipelago. It generally

occurs in cubical reddish-brown pieces, porous,

bitter, and astringent in taste. Entirely

soluble in boiling water j the solution, when
cold, is not rendered blue by iodine. Of 100
parts, only 60 are dissolved by cold water, and
the solution is bright. Thirty parts of isin-

glass precipitate the whole of the astringent

matter.— re*^. Sp. gr. 1-39. "The pale

catechu being already in the Edin., the B. P.

1864 retained it with the black ; but the black

is the one adopted by all other pharmacopoeias,

and is preferred in the arts and manufactures

;

it is well known to be far superior to

the pale in astringency, and is always to

be had of good quality 5 it is therefore a

matter of surprise and regret that it has been
rejected from the 'British Pharmacopoeia.'"
(Squire.)

Estim. It is often of importance to the
tanner and dyer to determine the richness of

this article in tannic acid or tannin. The
following are two simple methods :

—

1. Exhaust a weighed sample (in powder)
with ether, and evaporate by the heat of a hot-"

water bath. The product, which is the tannin,

must then be accurately weighed.

2. Dissolve the sample (in powder) in hot
water, let it cool out of contact with the air,

filter, and add a solution of gelatin as long as

a precipitate falls. The precipitate, after being
washed and dried at a steam heat, contains

40§ of tannin.

Uses, ^0. Catechu is extensively employed
in medicine, both internally and externally, as

an astringent. It is used to flavour British

brandy, and by the tanners as a substitute for

oak bark. With it the dyer produces, inex-

pensively, many of his most pleasing browns.
Alum mordants are mostly employed in dyeing
with catechu. " The salts of copper with sal-

ammoniac cause it to give a beonze colour,
which is very fast; the protochloride of tin,

a BROWNISH YELLOW; the pcrchloride of tin,

with the addition of nitrate of copper, a deep-
BEONZE HUE ; acetate of alumina, alone, a
EEDDiSH BEOWN, and with nitrate of copper,
a EEDDISH-OLIVE GEET ; nitrate of iron, a
DARK-BEOWN GEET. For dyeing a golden
COFEEE-BKOWN, it has entirely superseded

madder ; 1 lb. of it being equivalent to 6 lbs.

of this root." (lire.)

—

Dose, 10 gr. to 30 gr.
in solution, in water, or made into a bolus, or
sucked as a lozenge.

CAT'GUT. The prepared and twisted in-

testines of animals. Prep. The guts, taken
whilst warm from the animal, are thoroughly
cleaned, freed from adherent fat, and well
rinsed in pure water. They are next soaked
for about 2 days in water, after which they
are laid on a table and scraped with a copper-
plate, having a semicircular notch, beginning
the operation at the smaller end. In this way
the mucous and peritoneal membranes are
removed. The guts are then put into fresb
water, and soaked until the next day, when
they are again scraped, the larger ends cut;

off, and after well washing, again steeped for
a night in fresh water, and then for 2 or 3
hours in a weak lye of pearlash or potash (2
oz. to the gall.) They are lastly washed in
clean water, and passed through a polished
hole in a piece of brass to smooth and equalise
their surface; after which they are twisted,

and sorted, according to the purposes for

which they are intended. For many purposes
the prepared gut is dyed or sulphured, and
rubbed with olive oil. It improves by age.
Red or black ink, or any of the simple dyes or
stains, are used to colour it.

Uses, 8fc, Catgut is employed in several of
the arts. The strings of harps, violins, &c.,

are formed of this material. Whipcord is

made from catgut, which is sewed together
while soft with the filandre or scrapings, after

which it ia put into a frame and twisted.

Bowstrings for hatmakers are made out of the
largest intestines, 4 to 12 of which are twisted
together, until the cord is extended to 15 to
25 feet in length. It is then rubbed perfectly

smooth and free from knots, half dried, sul-

phured twice, again stretched and sulphured,
and lastly dried in a state of tension. Clock-
makers' cords are made of the smallest intes-

tines in a similar manner.
The best fine catgut is made at Venice or

Rome, from the intestines of thin, sinewy
sheep. That made in England is formed from
the fat sheep killed for the shamble, and is,

hence, inferior. Coarse catgut, for turning
lathes, &c., is made from the intestines of
horses, cut into 4 or 5 strips, by forcing a ball

furnished with projecting knives placed cross-

wise along them. These strips are next
twisted, dried, and rubbed smooth with fish

skin. Gutta percha and vulcanised India

rubber are now applied to many of the pur-
poses formerly exclusively occupied by cat-

gut.

CATHAR'TICS. See Purgatives.
CATHAR'TIN. The purgative principle of

senna, first noticed by Lassaigne and Fenuelle.

A strong aqueous infusion of senna leaves is

evaporated to the consistence of a syrup, out

of contact with the air; this fluid extract is

then digested in alcohol or rectified spirit, and
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the tincture, after filtration, is evaporated to

dryness by a gentle heat.

Frop., See. A reddish-coloured, uncrys-

tallisable mass; having a peculiar odour and
a bitter, nauseous taste ; freely soluble in both
water and alcohol, and strongly cathartic.

Two or three grs. cause nausea, griping, and
purging. It has been proposed to employ it,

combined with aromatics, as a cathartic.

CATH'ETERS. Small tubes introduced into

the bladder for the purpose of drawing off its

contents. They may be regarded as hollow
bougies.

Frep. 1. A piece of smooth catgut, or steel

wire, bent to the proper shape, is coated with
melted wax. When cold it is dipped repeat-

edly into an ethereal solution of India rubber,

until a sufficient thickness is obtained, after

which it is dried by a gentle heat, and then
boiled in water to melt out the wax, and to

allow the catgut to be withdrawn. A solution

of India rubber in bisulphide of carbon is now
generally employed instead of an ethereal

solution.

2. From slips of India rubber, as directed

under Bougies.
3. A smooth tissue of silk is woven over a

bent wire, and then coated with a surface of

india rubber, or elastic varnish, and finished

o£E as before. See Bougies.
CAUDLE. Gruel enriched by various

additions.

Prep. 1. Thick oatmeal gruel mixed with
about one half its weight of good mild ale

(made hot), and as much sugar, and mace, nut-

meg, or ginger, as will make it agreeable.

2. To the last add an egg, well beaten.

3. Sugar, 3 or 4 lumps; hot water, a table-

spoonful; dissolve; add 1 egg; beat well

together ; further add a glass of wine and a
little nutmeg or ginger ; mix well, and stir the
mixture into good gruel (hot), | pint.

Uses, &fc. A nourishing and restorative

mixture during convalescence, much used
among certain classes after accouchement.
It is an excellent domestic remedy for colds,

&c., unaccompanied with fever; for which
purpose it should be taken on retiring to rest

at night, preceded by a dose of castor oil

during the day.

CAULIFLOWER. Like the cabbage, the
cauliflower forms a very nutritious article of
diet; rich in albumeuoids and phosphates.

The ash, as will be seen from the subjoined

analysis, contains a large amount of mineral
matter:—

Ask of Cauliflower,

Potash .... 34-39

Soda 14-79

Magnesia .... 238
Lime 2-96

Phosphoric acid . . . 25-84
Sulphuric acid . . . 11-16

Silica 1-92

Phosphate of iron . . 3-67

Chloride of sodium . . 2-78

CAUS'TIC. Syn. Caus'ticum, Escharot'i-
OUM, L. A substance that corrodes or destroys
the texture of organised bodies. This action
is popularly termed " burning."
The principal caustics are nitrate of silver,

caustic potassa, a mixture of caustic potassa
and quick-lime, sulphate of copper, red oxide
of mercury, verdigris, tincture of sesquichlo-

ride of iron, chloride of zinc, chloride of
antimony, nitric acid, acetic acid, and carbolic

acid.

Use. Caustics are employed to remove ex-
crescences, morbid growths, granulations, &c.,

as corns, warts, and proud flesh ; and to open
issues, abscesses, &c. The first, second, and.

fourth are applied by gently rubbing them on
the part previously moistened with water

;

the third is commonly made into a paste, with
rectified spirit or glycerin, before application

;

red oxide of mercury and verdigris (in the
form of powder) are often sprinkled over foul

and indolent ulcers ; whilst the acids and other
liquid caustics are applied with a feather,

camel-hair pencil, or glass rod. The same
applies to the liquid preparations below. la
all cases care should be taken to confine the
application to the afi'ected part.

Caustic, Ammoni'acal. See Ointments, and
Caustic, Gondeet's.

Caustic, Antimo"nial. St/n. Causticum an-
timonia'le, L. Chloride of antimony.

Caustic, Arsen'ical. Si/n. Causticum ae-
senica'le, C. aesenio'sum, C. a. compos'i-
TUM, L. Frep. 1. See Caustic, Plunket's.

2. (Cutan. Hosp.) Calomel, 2i oz. ; red sul-

phide of mercury, 1 dr. ; arsenious acid, 1 dr.

to 2 dr.

3. (Van Mons.) Arsenious acid, 6 dr.;

dragon's blood, 2 dr.; animal charcoal, 1^
dr. ; cinnabar, 3 oz.

4. (Ratier.) Arsenious acid, 1 part ; kino, 8
parts ; cinnabar, 16 parts. The ingredients of
the last three must be separately reduced to
fine powder, and then carefully mixed. They
are favourite applications on the Continent, in

cases of cancer, cancerous sores, obstinate

lepra, &c. They are either dusted over the
part, or are made into a paste with mucilage
or the saliva, and applied like an ointment on
a piece of rag or lint; due caution being
observed, and the effects watched. The last is

much used in the French hospitals.

Caustic, Canquoin's. See Zinc Caustic.

Caustic, Canthar'ides. St/n. Causticum
canthae'idis, L. Frep. 1. Powdered can-

tharides made into a paste with concentrated

acetic acid.

2. (Cutan. Hosp.) Tannin, 1 oz.; cantharides

(powdered), 2 oz. ; strong acetic acid, 8oz.j
digest a week, and strain. Blisters.

Caustic, Common. See Potassa (Htdeatb
of), and Caustic op Potassa vtith Lime.

Caustic, Duville's. Frep. 1. Aloes, 5 oz.j

proof spirit, 10 oz. ; oil of vitriol, 6 oz. ; mix.

2. Aloes (in powder), 2| oz. ; rum, ^ pint;

mix, and the next day add, oil of vitriol, 1 oz.
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A favourite caustic in veterinary practice;

especially in foot-rot.

Caustic, Filho's. Prep. From caustic po-

tassa, 2 parts ; quick-lime (in powder), 1 part ;

melt together in a ladle, mix well, and pour it

into small leaden tubes, the size of a large

swan-quill. When cold, coat each piece with

melted beeswax, to exclude the air. Used as

a strong caustic in veterinary practice. It is

applied like nitrate of silver-

Caustic, Golden^ Syn. Caustic of chioeidb
OF GOLD ; Causticum attr'eum, C. attk"ii

CHLOr'idi, L. Prep. 1. (Recamier.) Ter-

chloride of gold, 6 gr. ; nitro-hydrochloric

acid, 1 oz. ; dissolve.

2. (Legrand.) As the last, but using nitric

acid. Both are recommended as caustics in

syphilitic, scrofulous, and scorbutic ulcers,

cancerous growths, &c. ; applied by means of

a dossil of lint.

Caustic, Gondret's. Syn. Gondeet's am-
moni'acax caustic j Pommade de Gondeet,
Fr. ; Causticum ammoniaca'lb, L. Prep. 1.

See Ointment, Ammoniacal.
2. (Original formula.) Almond oil, 2 dr.

;

suet, 4 dr. ; lard, 6 dr. ; melt together in a
wide-mouthed bottle, cool a little, add solution

of ammonia, 12 dr.; and agitate until cold.

A powerful rubefacient and counter-irritant

:

used to produce an immediate revulsion. If

covered with a compress, it raises a blister in

4 or 5 minutes.

Caustic, I'odine. Syn. Causticum iodin'ii,

L. Prep. (Lugol.) Iodine and iodide of po-

tassium, of each 1 part; water 2 parts; dis-

solve. Used in similar cases to iodine paint,

and to scrofulous growths and ulcers.

Caustic, Lu"nar. Syn. La'pis infeena'ms,
L. Prep. 1. Nitrate of silver fused and
formed into sticks by pouring it into moulds.

2. (E. R. Squibb.) Nitrate of silver fused
with a small quantity of chloride of iron, and
formed into sticks or points. The chloride of

iron gives toughness to the caustic.

Caustic, ]yiercu"rial. Syn. Caustic of ni-

TEATE of MEECUET ; CAUSTICUM AC'iDI HY-
deae"gxei nitba'tis, C. h. deuteoniteatis,
L. From mercury, 1 part ; commercial nitric

acid, 2 parts; dissolve.

2. (Cutan. Hosp.) Mercury, 1 part ; nitric

acid (sp. gr. 1"5), 2 parts.

3. (P. C.) As No. 1, but evaporating the
solution to fths its weight. These liquids are

applied with a pencil or lint, in sci'ofulous and
syphilitic ulcers and eruptions, and in lupus,

psoriasis, lepra, and other obstinate skin dis-

eases ; but their use requires great care.

4. (With arsenic.—Cutan. Hosp.) Mercury,

i oz. ; nitric acid, \ oz. ; arsenious acid, ^ dr.

;

as before.

Caustic, M'tric. Syn. Solid'ified niteic
ACID ; Causticum ni'teicum, L. Prep. (Dr
Ilivallie.) Concentrated nitric acid is gra-
dually dropped on a piece of lint, placed in a
saucer or glass ; as soon as the lint is gela-

tiulsed, it is pressed into a suitable shape with

a glass rod, and applied to the part; it must
be removed in 15 minutes. In cancerous
tumours, fungoid growths, &c.

Caustic, 0"piated. Syn. Causticum opia'-

TUM, L. Prep. 1. Common caustic (potassa

with lime), 4 dr. ; powdered opium, 1 dr. ; soft

soap, q. s. to make a paste. Applied to fun-
gous ulcers.

Caustic, Plunket's. Upright crowfoot and
lesser spear- wort, of each 1 oz. ; sulphur, 5
scrup.; white arsenic (in very fine powder),
1 dr. ; beat to a smooth paste, form it into

balls, and dry them in the sun. In cancer ; a
portion of one of the balls is reduced to pow-
der, which is mixed up with yelk of eggs, and
applied on a piece of bladder.

Caustic of Potassa with Lime. Syn. Vienna
PASTE. Rub together equal parts of hydrate
of potash and quick-lime, and keep the powder .

in a well-stoppered bottle.

Caustic, Poten'tial. Fused caustic potassa.

Caustic, Eecamier's. See Caustic, Golden.
Caustic, Sulphtt"ric. Syn. Causticum sui-

phu"eicum, C. ac'idi sulphu''eici, L. Prep.

1. Plaster of Paris made into a paste with oil

of vitriol.

2. Saffron, lint, or unsized paper, soaked in

oil of vitriol, and triturated to a plastic mass.

Caustic, Zinc. Syn. Caustic of chloeidb
of zinc, Dr Canquoin's cancer caustic ;

Causticum zinc'i, C. z. chloeid'i, L. Prep.

1. (Dr Canquoin.)

—

a. From chloride of zinc,

1 dr. ; flour, 2 dr. ; made into a stiff paste with
water, q. s.

h. From chloride of zinc, 1 dr. ; flour, 3 dr.

;

water, q. s. ; as the last.

c. From chloride of zinc, 1 dr. ; flour, 4 dr.

;

water, q. s. ; as before.

d. From chloride of zinc, 2 dr. ; chloride of

antimony, 1 dr. ; flour, 5 dr. ; as before.

Powdered opium may be mixed with either

of the preceding to mitigate the pain.

2. (Alex. Ure.) As above, but substituting

plaster of Paris for the flour there ordered.

Uses, Sfc. As a caustic in cancer, lupus,

skin-marks (tKevi), &c. It is formed into

small cakes or wafers not exceeding 1 or 2
lines in thickness, one of which is applied to

the part, and allowed to remain on from 6 to

12 hours, when it is removed, and the part

covered with a poultice. It produces an eschar,

often exceeding a quarter of an inch in depth.

The chlorides must be in the form of powder,

and well mixed with the flour previously to

adding the water. The last (No. 1, d) is

recommended in nodulated cancerous tumours.

CAUS'TICS (Ve'terinary). In veterinary

practice, any of the substances enumerated in

the forgoing list may be employed ; but nitric

acid, sulphuric scld, carbolic acid, chloride of

zinc, and nitrate of silver, are those most com-
monly used. See Veteeinaet Medicines.
CAVIARE. Syn. Cav'iae, Cav'iale. The

salted roe of several species of sturgeon. It

is much esteemed by the Russians, as well as

by some other nations of northern Europe,
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nnd is occasionally eaten as a delicacy in this

country. It is, however, very oily, indiges-

tible, and unwholesome.
CAYENNE'. See Capsicum, Peppees.

CEDAE-WOOD (Oil of). See Oils.

Cedar-Wood (Tincture of). See Tinotttkes.

CE'DKAT. See Liqueurs.

CE'DEENE and CE'DROLA. The oil of cedar-

wood, by careful distillation, is separable into

two substances—a solid crystalline cornpound
(cedrola), and a volatile liquid hydrocarbon
(cedrene). The first may be converted into the

other by distillation with phosphoric anhy-
dride.

CELLULARES. In hotany, a name given to

cryptogams, or flowerless plants, upon the

supposition that they consist entirely of cells.

CEL'LULOSE. See Lignin.

CEMENT'. Syn. Cement'um, L, Any sub-

stance which, when applied to the surfaces of

other bodies, causes them to adhere together

when placed in contact. Those referred to

below are amongst the most useful prepara-

tions of this class. The term cement is also

applied hy builders and architects to several

species of mortars and like compositions em-
ployed either to unite stones and bricks into

masses, or as a protective covering against

the weather or water, or to make statues,

cornices, and similar ornamental articles.

In general the thinner the stratum of in-

terposed cement, the stronger is the junction

of the surfaces operated on. This caution is

necessary, as in their anxiety to unite broken
articles persons generally defeat themselves by
spreading the cement too thickly on the edges

of the fracture ; whereas the least possible

quantity should be used, so as to bring the

edges as close as possible together.

Cement, Al'abaster. 1. Prom plaster of Paris

(in fine powder), made into a cream with water,

and at once applied.

2. Yellow resin, 2 parts ; melt and stir in

plaster of Paris, 1 part.

3. Yellow resin, beeswax, and plaster of

Paris, equal parts.

4. Resin, 8 parts ; wax, 1 part ; melt and
stir in plaster of Paris, 4 parts, or q. s.

5. Sulphur or shell-lac, melted with sufficient

plaster of Paris or colouring matter to give the

desired shade. Used to join or mend pieces

in alabaster, white marble, Derbyshire spar,

porphyry, and other like substances; and to

fill up cracks, supply chips out of corners, &c.
The last four are applied hot, the surfaces to

be united having been previously warmed. See
Cement, Wateeglass.

Cement, Architect'ural. 1. From paper (re-

duced to a smooth paste by boiling it in water),

sifted whiting, and good size, equal parts,

boiled to a proper consistence.

2. Paper paste, size, and plaster of Paris,

equal parts ; as before.

Ohs. This is a species of papier-mache. It

is used to make architectural ornaments, busts,

VOL. I.

statues, columns, &c. It is very light, and
receives a good polish, but will not stand the
weather unless it is well varnished or painted.

Cement, Arme'nian. Syn. Diamond cement,
Peesian c, Tukkish 0., Jewellers' o.

The jewellers of Turkey, who are mostly
Armenians, have a singular method of orna-
menting watch-cases, &c., with diamonds and
other precious stones, by simply gluing or
cementing them on, The stone is set in silver

or gold, and the lower part of the metal made
flat, or to correspond with the part to which
it is to be fixed ; it is then gently warmed,
and the glue is applied, which is so very
strong that the parts thus cemented never
separate. This glue will strongly unite pieces
of glass and china, and even polished steel,

and may be applied to a variety of useful

pui'poses.

£rep. 1. (Original Armenian formula; Eton.)
Dissolve five or six bits of gum mastic, each
the size of a large pea, in as much rectified

spirit of wine as will suflice to render it liquid

;

and, in another vessel, dissolve as much isin-

glass, previously a little softened in water
(though none of the water must be used), in

French brandy or good rum, as will make a
two-ounce phial of very strong glue, adding
two small bits of gum galbanum or ammouia-
cum, which must be rubbed or ground till they
are dissolved. Then mix the whole with a
sufficient heat. Keep the glue in a phial
closely stopped, and when it is to be used set

the phial in boiling water.

2. (Keller's Aemenian Cement.) Soak
isinglass, ^ oz., in water, 4 oz., for 24 hours

;

evaporate in a water bath to 2 oz. ; add rectified

spirit, 2 oz., and strain through linen ; mix
this, whilst warm, with a solution formed by
dissolving gum mastic (best), 5 oz., in rectified

spirit, 2 oz. ; add of powdered gum ammoniac
1 dr., and triturate together until perfectly

incorporated, avoiding loss of the spirit by
evaporation as much as possible.

3. (Ure's Diamond Cement.) Isinglass,

1 oz. ; distilled water, 6 oz. ; boil to 3 oz., and
add rectified spirit, li oz. ; boil for a minute
or two, strain, and add, while hot, first a milky
emulsion of ammoniac, ^ oz., and then tincture

of mastic, 5 dr.

4. Isinglass soaked in water and dissolved in

spirit, 2 oz. (thick) ; dissolve in this 10 gr. of

very pale gum ammoniac (in tears), by rubbing
them together ; then add 6 large tears of gum
mastic, dissolved in the least possible quantity

of rectified spirit.

5. Isinglass dissolved in proof spirit (as

above), 3 oz. ; bottoms of mastic varnish (thick,

but clear), li oz. ; mix well.

Ois. When carefully made, this cement
resists moisture and dries colourless. As
usually met with, it is not only of very bad
qualitj', but sold at exorbitant prices. " Some
persons have sold a composition under the

name of Armenian cement in England ; but
this composition is badly made ; it is much too

27
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thin, and the quantity of mastic is much too

small." (Eton.) Methjlated spirit may be

used instead of the pure spirit in the above
preparations. Mastic and mastic varnish are

also used by jewellers as cements.

Cement, Beale's. Chalk, 60 parts ; lime and
salt, of each 20 parts ; Barnsey sand, 10 parts j

iron filings or dust, and blue or red clay, of

each 5 parts; grind together and calcine.

Patented as a fire-proof cement.
Cement, Boil'er. Prep. Dried clay in pow-

der, 6 lbs. ; iron filings, 1 lb. Make into a paste

with boiled linseed oil. Used to stop cracks
and leaks in iron boilers, stoves, &c. See
Cement, Iron, Steam-boiiee o.

Cement, Bot'any Bay. Yellow gum (Botany
Bay gum) and brickdust, equal parts, melted
together. Used to cement coarse earthenware,
&c.

Cement, Bot'tle. Prep. 1. Resin, 1 lb.

;

tallow or suet, \ lb. ; melt together, and stir

in the colouring matter.

2. Resin, 5 lbs. ; beeswax, 1 lb. ; colouring,

q. s. ; as last.

3. (Red.) To each pound of the above add
whiting (dry), 3 oz., and light red (burnt
ochre), 4 oz. ; or red bole, q. s. (all in fine

powder).
4. (Black.)

—

a. To each pound of No. 1, or

No. 2, add ivory black (bone black), q. s.

h. From black pitch, 6 lbs. ; ivory black and
whiting of each, 1 lb.; melted together. Used
in the same way as common sealing-wax for

bottle corks, cask bungs, &c. See Cement,
Maissiat's.

Cement, Brim'stone. Melted brimstone, either

alone, or mixed with resin and brickdust.

Cheap and useful.

Cement, Bru'yere's. Clay, 3 parts ; slaked

lime, 1 part ; mix and expose them to a full

red heat for 3 hours, then grind to powder.
Recommended as an hydraulic cement.

Cement, Build'ing. Syn. Aetificial ptjzzo-

xene'. From a mixture of clay or loam,
broken pottery, flints, or siliceous sand, or

broken bottle glass, and wood ashes, exposed to

a considerable heat in a furnace, until it be-

comes partially vitrified ; it is then ground to

fine powder, sifted, and mixed with one third

its weight of quick-lime, also in fine powder,
after which it must be packed (tight) in casks

to preserve it from the air and moisture. For
use it is mixed up with water and applied like

Roman cement.
Cement, Cap. Prep. 1. Resin, 5 lbs. ; bees-

wax and dried Venetian red, of each 1 lb.

;

melted together.

2. (C. G. Williams.) Equal weights of red
lead and white lead. Used for chemical and
electrical purposes. For cementing glass tubes,

necks of balloons, &c., into metal mount-
ings. No. 2 is preferable to white lead alone,

and may be depended on for temperature up
to 212°.

Cement, Cheese. From grated cheese, 2
parts; quick-lime (in fine powder) 1 part;

white of egg, q. s. j beat to a paste. Used
for earthenware, &c.

Cement, Chem'ical. Syn. Soft cement.
Prep. From yellow wax, 4 parts ; common
turpentine, 2 parts ; Venetian red (well dried),

1 part ; melted together. Used as a tempo-
rary stopping or lute for the ends or joints of
tubes, which are not exposed to much heat j

as in alkalimetry, &c. See Cement, Elec-
TBICAL.

Cement, CM'nese. Syn. Sheil-iac cement.
Liquid glue. Prep. 1 Finest pale orange
shell-lac (broken small), 4 oz. ; rectified spirit

(strongest), 3 oz. ; digested together in a
corked bottle in a warm place until dissolved.

Very strong and useful ; almost odourless. It

should have about the consistence of treacle.

2. As before, but using rectified wood
naphtha as the solvent. Inferior to the last,

but excellent for many purposes.

3. (Without spirit.) Prep. Borax, 1 oz.

;

water, J pint; shell-lac, 3 oz. ; boil in a co-

vered vessel until dissolved, then evaporate to

a proper consistence. Cheap and useful, but
dries slowly.

4. Macerate for several hours, 6 parts of
glue, in small pieces, in 16 parts of water;
then add 1 part of hydrochloric acid, and IJ
p:irt of sulphate of zinc ; and let the mixture
be kept for 10 or 12 hours at a temperature
of 68° or 70° C.

Uses, Sfo. Employed to mend glass, china,

fancy work, jewelry, &c., for which it is only
inferior to Armenian cement. The first for-

mula produces a cement so strong that pieces

of wood may be joined together, cut slopingly

across the grain, and will afterwards resist

every attempt to break them at the same place.

In many of the islands of the Indian Ocean,
in Japan, China, and the East Indies, a similar

cement is used to join pieces of wood for

bows, lances, &c. The fluid is thinly smeared
over each face of the joint, a piece of very
thin gauze interposed, and the whole pressed

tightly together and maintained so until the

next day. Joints so made will even bear the
continual flexure of a bow without separating.

It is admirably adapted for fishing rods. The
product of the second formula is commonly
sold as LIQUID GLUE. That of the last is much
used by the druggists and oilmen, instead of

gum, for fixing paper labels to tin, and to glass

when exposed to damp.
Cement, Cop'persmiths'. Syn. Blood ce-

ment. From bullock's blood thickened with
finely powdered quick-lime. Used to secure the

edges and rivets of copper boilers, to mend
leaks from joints, &c. It must be used as soon

as mixed, as it rapidly gets hard. It is cheap

and durable, and is suited for many other

purposes.

Cement, Curd. Prep. 1. The curd of skimmed
milk (obtained by the addition of vinegar or

rennet) is beaten to a paste with quick-lime,

in fine powder.
2. Add vinegar, i pint, to skimmed milk, i
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pint; mix tbe cunl vvIUi tlio whites of 5 eggs;
well beaten and powdorod quick-lime, q. s. to

form a paste. Used for mending glass and
earthenware ; they resist water and a moderate
degree of heat.

3. Rub from two to four parts of the curd,

with a cold solution of borax, till a thick liquid

is obtained, that becomes clear ou standing,

This is an excellent cement for artificial meer-
schaums, and may be used to give consistency

to silk goods, or to coat artificial flowers, and
court plaster, to the latter of which it imparts
more adhesiveness and firmness.

Cement, Cat'lers'. Frep. 1. Black resin,

4 1bs. ; beeswax, 1 lb.; melt, and add finely

powdered and well-dried briekdust, lib.; mix
well.

2. Equal weights of resin and brickdust,

melted together.

Use. To fix knives and forks in their handles.

It is put into the hollow of the handle, and
the metal, previously made hot enough to

melt the composition, pressed into its place

whilst warm, and the whole kept upright and
still until quite cold.

Cement, Di'amond. See Cement, Aeme-
WIAK.

Cement, Egg. White of &g^ thickened with
finely powdered quick-lime. Used to mend
earthenware, glass, china, marble, alabaster,

spar ornaments, &c. It does not resist long
exposure to moisture unless it has been exposed
to heat.

Cement, Elas'tic. Prep. 1. Caoutchouc (in

small pieces), 1 part; chloroform, 3 parts;
dissolve.

2. (Lenher.) Caoutchouc, 5 parts ; chloro-

form, 3 parts), dissolve, and add gum mastic
(powdered), 1 part. Elastic and transparent.

3. Gutta percha, 3 parts ; caoutchouc, 1

pai't (both cut small) ; bisulphide of carbon, 8
parts; mix in a close vessel and dissolve by the

heat of a water bath. This is to be gently

warmed before it is applied.

4. Gutta percha, 1 lb. ; caoutchouc, 4 oz.

;

pitch, 2 oz. ; shell-lac, 1 oz.; linseed oil, 2
oz. ; melted together. This must be melted
before being applied.

Ols. The cements 1 and 2 are elastic and
transparent, and are applicable to many uses.

The others, 3 and 4, are used for uniting lea-

ther, cloth, &c.

Cement, Elec'trical. Syn. Chemical ce-

ment. Prom black resin, 7 lbs.; red ochre, 1

lb. ; plaster of Paris, ^ lb. (both well dried

and still warm) ; melted together, and the
heat and agitation continued until all frothing
ceases, and the liquid runs smooth ; the vessel

is then withdrawn from the fire, and the mix-
ture stirred until cooled sufficiently. Used to

cement the plates in galvanic troughs, join

chemical vessels, &c. See Cement, Cap, Ce-
ment, Singer's, &c.

Cement, Engineers". Pi'ep.l. Ground white
lead, mixed with as much red lead as wiU make
it of the consistence of putty.

2. Equal weights of red lead and whito lead,

mixed with boiled linseed oil, to a proper con-
sistence. Used by engineers and others to
make metallic joints. A washer of hemp,
yarn, or canvas, smeared with the cement, is

placed in the joint, which is then " brought
homo," or screwed up tight. It dries as hard
as stone. It also answers well for joining
broken stones, however large. Cisterns built

of squares stones, put together, while dry,
with this cement, will never leak or come to
repair.

Cement, Extempora"neons. 1. Shell-lac,

melted, and run into small sticks the size of a
quill. Used to join glass, earthenware, &c.
The edges are heated sufficiently hot to melt
the cement, which is then thinly smeared over
them, and the joint made while they are still

hot. This is the cement so commonly vended
in the streets of London, and which used to
surprise us in our boyhood days.

2. Tears of gum mastic, used in the same
way. Commonly employed by jewellers and
others.

Cement, Fire'proof. Prep. From fine river

sand, 20 parts; litharge, 2 parts ; quick-lime, 1
part ; linseed oil, q. s. to form a thin paste.

Applied to walls, it soon acquires a stony hard-
ness. It is also used to mend broken pieces

of stone, stone steps, &c. See Cement,
Beale's, &c.

Cement, Elour. Syn. Paste, Ploite paste.
This useful and well-known article is made by
mixing about a tablespoonful of wheat flour

with cold water, (say) ^ pint, adding the latter

gradually, and thoroughly stirring in each
portion before pouring in more ; the vessel is

then placed over the fire, and the whole assi-

duously stirred until it boils, great care being
taken to prevent caking on the bottom, or
burning. Some persons add about ^ of a
teaspoonful of powdered alum to the water,
which is said to strengthen the product ; the
shoemakers add a little quantity of powdered
resin to the flour, with the same intention.

The addition of a little brown sugar and a few
grains of corrosive sublimate will prevent it

turning mouldy, and is said to preserve it for

years. When too hard or dry, it may be
softened by beating it up with a little hot
water.

Cement, French. Mucilage of gum Arabic,

thickened with starch powder or farina ; a
little, lemon-juice is sometimes added. Used
by naturalists in mounting specimens; by ar-

tificial-flower makers ; and by confectioners,

to stick paper, wafer papers, ornaments, &c.,

on their fancy cakes. Plain mucilage is often

used in the same way.

Cement, Gad's. Syn. Gad's htdeatjlic
CEMENT. Prom clay (well dried and pow-
dered), 3 parts ; oxide of iron, 1 part ; mixed
together, and made into a stiff paste with
boiled oil. Used for work required to harden
under water.

Cement, Glass. Syn, GiAsa 'eij\5's.. Prep.
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Eed lead, 3 parts; fine white sand, 2 parts;

crystallised boracic acid, 3 parts ; mixed and
fused ; it is levigated, and applied with thin

mucilage of tragacanth. Used for mending
broken china, &e. The repaired article must
be gently heated, so as partially to fuse the

cement.
Cement, Gibhs'. Mr Gibbs patented in 1850

various processes for making admirable build-

ing and architectural cements, equal in hard-

ness and duration, and superior in colour, to

the best Roman and Portland cements at pre-

sent in use. His materials are obtained from
" the vast beds of (natural) argillaceous marls

and marly limestones, or marl stones, which
contain the due admixture of lime, silica, and
alumina, from which hydraulic cements and
artificial stones may be manufactured." These
materials he finds in " the chalk formation,

the Wealden formation, the Purbeck beds, the
lias formation, the mountain liaiestone, and
the lowest strata of the coal-measures." After
duly choosing his materials according to the

particular object in view, he prepares them
" by burning in kilns, and grinding in mills,

in the way cement is now manufactured."
Marls and limestones are to be " first dried in

kilns or ovens, at a heat fit for baking, until

all moisture be driven off, and that then the

calcination be prolonged as much as possible;

the heat being kept as low as is only just suf-

ficient to effect complete calcination—this

being indispensable, to avoid the commence-
ment of vitrification, which would destroy the
adhesive properties of the cement."

Cement, Glue. Prep. 1. From glue, 1 lb.

melted with the least possible quantity of

water, and then mixed with black resin, 1 lb.,

and red ochre, 4 oz.

2. Glue, melted as above, and mixed with
about 5th of its weight each of boiled oil and
red ochre.

3. (Ure.) Melted glue (of the consistence

used by carpenters), 8 parts ; linseed oil, boiled

to varnish with litharge, 4 parts ; incorporate

thoroughly together.

4. Glue (melted as last), 4 parts; Venice
turpentine, 1 part.

Ohs. The first three dry in about 48 hours,

and are very useful to render the joints of

wooden casks, cisterns, &c., watertight; also

to fix stones in frames. The last serves to

cement glass, wood, and even metal to each
other. A good cement for fixing wood to

glass may be made by dissolving isinglass in

acetic acid, in such quantities that it be-

comes solid when cold. When applied let it

heated. They all resist moisture well.

Cement, Grind'ers'. Frep. 1. From pitch,

5 parts ; wood ashes and hard tallow, of each
1 part ; melted together.

2. Black resin, 4 lbs. ; beeswax, 1 lb.

melt, and add of whiting (previously heated
red hot, and still warm), 1 lb.

3. Shell-lac, melted and applied to the pieces
Blijjhtly heated. Used to fix pieces of glass.

&c., whilst grinding. The last is used for

lenses and fine work.
Cement, Hamelin's. Syn. Hamelin's mas-

tic. From siliceous sand, 60 parts; Bath or

Portland stone (in fine powder), 40 parts

;

lime-marl, 20 parts ; litharge, 8 parts ;
ground

together. For use it is mixed up with linseed

oil and used like mortar. When this cement
is applied to the purpose of covering build-

ings intended to resemble stone, the surface

of the building is first washed with lin-

seed oil.

Cement, Hensler's. Litharge, 3 parts;

quick-lime, 2 parts ; white bole, 1 part (all in

fine powder) ; linseed-oil varnish, q. s. to make
a paste. Used for china, glass, &c. It is very
tenacious, but long in drying.

Cement, Hoenle's. Shell-lac, 2 parts ; Venice
turpentine, 1 part ; fused together, and formed
into sticks. It is used like extemporaneous
cement for glass and earthenware.

Cement, Hydraulic. Hydraulic mortars or

cements are those which set or become hard
under water. Common lime does not possess

this property ; but limestone containing from

8^ to 25^ of alumina, magnesia, and silica,

yield a lime on burning, which does not slake

when moistened with water, but forms a
mortar with it, which hardens in a few days
when covered with water, although it does not

acquire much solidity in the air. Puzzolana,

septaria, and argillaceous or siliceous earths,

burnt, either with or without the addition of

common limestone, and then ground to pow-
der, form excellent hydraulic cements. The
reniform limestone, commonly called " cement
stone," which is found distributed in single

nodules or lenticular cakes, in beds of clay, is

the substance most commonly used in this

country for the manufacture of the cements
in question.

" A very good hydraulic mortar is made by
slaking lime with water containing about 2 per

cent, of gypsum, and adding a little sand to the

product. The presence of the gypsum tends to

delay the slaking of the lime, and also to harden
the substance formed after the slaking.

" If water containing a little lime in solu-

tion be added to burnt gypsum, a very hard
compact mass is obtained. This substance is

much used as an imitation marble, as by
polishing it with pumice stone, colouring it,

and again polishing with oil, it may be made
to resemble natural marble very closely.

Hardened gypsum treated with stearic acid,

or parafiin, and polished, is used as a substitute

for meerschaum, which it much resembles."'

See Gad's, Hamelin's, and Pabkee's Ce-
ments, &c.

Cement, Iron. This cement, which is much
used for closing the joints of iron pipes and
similar purposes, is formed of the borings or

turnings of cast iron, which should be clean

and free from rust, mixed with a small quan-

tity of sal-ammoniac and flowers of sulphur.

1 ' Chemistry, Theoretical, Practical, and Analytical.'



CEMENT 421

For use, it is stirred up with just enough water

to thoroughly moisten it, and it is rammed or

caulked into the joints with a blunt caulking

chisel and hammer, after which the joint is

screwed up by its holts as tightly as possible.

If the turnings and borings are very coarse

they are broken by pounding in an iron mortar,

and the dust sifted off before use. The fol-

lowing are good proportions

:

1. Sal-ammoniac (in powder), 2 oz. ; flowers

of sulphur, 1 oz. ; iron borings, 5 lbs. ; water,

q. s. to mix.

2. Sal-ammoniac, 2 oz. ; sulphur, 1 oz. ; iron

borings, 12 lbs. ; water, q. s. to mix.

3. Sal-ammoniac, 2 oz. ; iron borings, 7 or

8 lbs. ; water, q. s. to mix.
4. Iron borings, 4 lbs. ; good pipeclay, 2 lbs.

;

powdered potsherds, 1 lb. ; make them into a

paste with salt and water.
Eemarks. The first of these forms is that

generally employed for common purposes, but
formerly much more sulphur and sal-ammoniac
were used. We are told by one of the leading

engineers in London that the strongest cement
is made without sulphur and with only 1 or

2 parts of sal-ammoniac to 100 of iron borings
(see the third form) ; but that when the work
is required to dry rapidly, as for the steam
joints of machinery wanted in haste, the

quantity of sal-ammoniac is increased a little,

and a very small quantity of sulphur is added.
This addition makes it set quicker, but reduces
its strength. As the power of the cement
depends on the oxidation and consequent
expansion of the mass, it is evident that the
less foreign matter introduced the better. No
more of this cement should be made at a time
than can be used at once, because it soon

spoils. I have seen it become quite hot by
standing even a few hours, when it contained
sulphur; and I have been informed by work-
men that when much sulphur is used, and it

has been left together in quantity all night,

combustion has taken place. The last form
produces a cement that gets very hard when
allowed to dry slowly, and is excellent for

mending cracks in iron boilers, tanks, &c.
Cement, Japanese. S^/n. Eice glue. From

rice flour, mixed with a little cold water, and
boiling water gradually poured in until it ac-

quires a proper consistence ; when it is boiled

for 1 or 2 minutes in a clean saucepan or
earthen pipkin. It is beautifully white, and
almost transparent, for which reason it is well
adapted for fancy paper work, which requires
a strong and colourless cement. It is superior
to French cement. (See antk)

Cement, Keene's Marble. Baked gypsum or
plaster of Paris, steeped in a saturated solu-

tion of alum, and then recalcined, and reduced
to powder. For use it is mixed up with water,
as ordinary plaster of Paris.

Obs, This cement has been most exten-
sively applied as a stucco. It is susceptible of
a high polish, and when coloured produces
beautiful imitations of mosaic and other inlaid

marbles, scagliola, &c. It is not adapted to

hydraulic purposes, or for exposure to the

weather, but it is admirable for internal deco-

rations, and from its extreme hardness is very
durable. It may be coloured or tinted of any
shade, by diffusing mineral colours (levigated,

if in powder) through the water used to mix
up the cement with. A pleasing tint is given

to this cement by adding a little solution of

green copperas to the alum liquor.

Cement, Laboratory. Si/n. Chemical mas-
tic. From equal parts of pitch, resin, and
plaster of Paris (thoroughly dried), mixed to-

gether. Used for the masonry of chlorine

chambers, vitriol works, &c. ; and as a lining

for casks intended to hold chloride of lime.

Cement, Letter-fixing. Frep. Copal var-

nish, 15 parts; drying oil, 5 parts ; turpentine,

3 parts ; oil of turpentine, 2 parts ; liquefied

glue (made with the least possible quantity of

water), 5 parts ; melt together in a water bath,

and add fresh slaked lime (perfectly dry, and
in very fine powder), 10 parts. Used to

attach metal letters to plate glass in shop
windows, &c.

Cement, Mahogany. Prep. 1. Melt bees-

wax, 4 oz. ; then add Indian red, 1 oz., and
enough yellow ociire to produce the required

tint.

2. Shell-lac, melted and coloured as above.

Very hard. Both are used to fill up holes and
cracks in mahogany furniture by the cabinet

makers. Red putty is also used for the same
purpose.

Cement, Maissiat's. Iiidia rubber is melted
either with or without about 15^ of either

beeswax or tallow; quick-lime (in fine pow-
der) is gradually added; and the heat con-

tinued until change of odour shows that com-
bination has taken place, and until a proper
consistence is obtained. Used as a waterproof
and air-tight covering for corks, bungs, &c.

Cement, Marine. See Glue, Maeine, and
Cement, Elastic.

Cement, Martin's. This is manufactured in

the same way as Keene's, only carbonate of

soda or carbonate of potash is used as well as

alum, and the burning is carried on at a higher

temperature.

Cement, Opticians'. Frep. 1. Shell-lac

softened with rectified spirit or wood naphtha.
For fine work.

2. Beeswax, 1 oz. ; resin, 15 oz. ; melt
and add whiting (previously made red hot,

and still warm), 4 oz.

3. Resin, 1 lb.; melt and add plaster of

Paris (dry), 4 oz. The above ai-e used to fix

glasses, stones, &c., while polishing and cut-

ting them. The last is a very strong cement
for rough purposes.

Cement, Oxychlo"ride of Zinc. (Sorel.) Prep.
In solution of chloride of zinc, marking from
50° to 60° of Baume's hydrometer (i. e. sp. gr.

1-490 to 1-652), dissolve Z% of borax or sal-

ammoniac; then add oxide of zinc which has
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teen heated to redness, until the mass is of a

proper consistence.

Ols. This cement becomes as hard as

marble. It may be cast in moulds like plaster

of Paris, or used in mosaic work, &c.

Cement, Parahoric. Syn. UNiVEESAii ce-

ment. Frep. Curdle skim milk with rennet

or vinegar, press out the whey, and dry the

curd by a vei'y gentle heat, but as quickly as

possible. When it has become quite dry

grind it in a coffee or pepper mill, and next

triturate it in a mortar until reduced to a very

fine powder. Mix this powder with Jgth of its

weight of new dry quick-lime, also in very fine

powder, and to every ounce of the mixture add
5 or 6 gr. of powdered camphor; triturate

the whole well together, and keep it in wide-

mouth 1-oz. phials, well corked. Used to join

glass, earthenware, &c. It is made into a

paste with a little water, as wanted, and applied

immediately.

Cement, Parian. Is prepared as Keene's,

substituting a solution of borax (1 part of

borax to 9 of water) for a solution of alum.

Cement, Park'er's. This cement is made of

the nodules of indurated and slightly ferrugi-

nous marl, called by mineralogists " septaria,"

and also of some other species of argillaceous

limestone. These are burnt in conical kilns,

with pit coal, in a similar way to other lime-

stone, care being taken to avoid the use of too

much heat, as if the pieces undergo the slightest

degree of fusion, even on the surface, they
will be unfit to form the cement. After being
properly roasted the calx is reduced to a very
fine powder by grinding, and immediately
packed in barrels, to keep it from the air and
moisture.

Uses, Sfc. This cement is tempered with
water, and applied at once, as it soon hardens,

and will not bear being again softened down
with water. For foundations and cornices

exposed to the weather it is usually mixed with
an equal quantity of clean angular sand ; for

use as a common mortar, with about twice as

much sand j for coating walls exposed to cold

and wet, the common proportions are 3 of sand
to 2 of cement, and for walls exposed to ex-

treme dryness or heat, about 2^ or 3 of sand
to 1 of cement; for facing cistern work, water
frontages, &c., nothing but cement and water
should be employed. Under the name of

compo' or Eoman cement it is much employed
for facing houses, water cisterns, setting the
foundations of large edifices, &c.

Cement, Pew s. Quick-lime, 1 part; baked
clay, 2 parts (both in powder) ; mix and cal-

cine ; then add gypsum (fresh baked and in

fine powder), 1 part, to powdered baked clay,

2 parts; mix well, add the former mixture,
and incorporate them well together. Used to

cover buildings. It is applied like mortiir,

and is very hard and durable. See Cement,
GiBBS,' &c.

Cement, Plumb'ers'. Black resiu melted with

about an equal weight of brick-dust. Some
times a little pitch or tallow is added.

Cement, Portland. From clay and chalk, or

argillaceous river-mud and chalk or limestone,

calcined together, and then ground to powder.
See Cement, Paekee's.

Cement, Eo'man. Genuine Roman cement
consists of puzzolene (a ferruginous clay from
Pozzuoli, calcined by the fires of Vesuvius),
lime, and sand. The only preparation which
the puzzolene undergoes is that of pounding
and sifting. It is generally mixed up with
water, like most other cements, but occa-

sionally with bullock's blood and oil, to give

the composition more tenacity. That used in

this country is now generally prepared from
the septaria of either Harwich or Sheppy, or

of the lias formation, or from the cement stone

found in the upper division of the lias forma-

tion, or in the shale beds of the Kimmeriflge
clay. It is also prepared from several artificial

mixtures of ferruginous clay and lime, calcined

together. It must be kept in close vessels, and
mixed with water when used. See Cement,
Paekee's and Gibes'.

Cement, Seal Engra''vers'. Resembles plumb-
ers' cement. Used to fix the pieces of metal
while cutting, and also to secure seals and
tools in their handles. It grows harder and
improves every time it is melted.

Cement, Sin'ger's. Frep. 1. Melt together
resin, 5 lbs., and beeswax, 1 lb., and stir in

finely-powdered red ochre (highly dried and
still warm), 1 lb., and plaster of Paris, 4oz.;
continuing the heat a little above 212° Fahr.,

and stirring constantly till all fi'othing ceases.

2. Resin, 6 lbs. ; dried red-ochre, 1 lb. ; cal-

cined plaster of Paris, \ lb. ; linseed oil, \ lb.

Used to cement the plates in voltaic troughs,

to join chemical vessels, &c. No. 2 is specially

applicable to troughs. See Cement, Elec-
TEICAL.

Cement, Steam-boiler. Frep. Litharge, in

fine powder, 2 parts ; very fine sand and quick-

lime (that has been allowed to slake sponta-

neously in a damp place), of each 1 part; mix
and keep it from the air. Used to mend the
cracks in boilers and ovens, and to secure steam
joints. It is made into a paste with boiled oil

before application.

Cement, Steam-pipe. Frep. Good linseed oil

varnish is ground with equal weights of white

lead, oxide of manganese, and pipeclay.

Cement, Stucco. This is a compound of

powdered gypsum or strong gelatin. It is

used for coating walls, and also for ornament-

ing ceihngs. It takes a high polish, and
coloured designs can be painted on it. When
employed on walls a coarser kind is first laid

on, which is followed by a coating made of

choicer specimens of gypsum, or glue, or

isinglass. When this latter and outer coat

becomes dry it is polished with pumice, tri-

poli, and linen. The colour is incorporated

with the outer coatings of the stucco by mix-

ing the metallic pigments with it, and then
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applying it to the wall, after which a very thin

coating of gypsum and isinglass, or sometimes

of oil, is given to it, and when the whole Is

partially dried the tint is brought out by
polishing, as before stated. Generally the

finest effect is obtained by oil.

Cement, Transpar'ent. See Cement, Elastic.

Cement, Tuvn'ers'. Prep. Beeswax, 1 oz.

:

resin, ^ oz.
;

pitch, \ oz.j melt, and stir in

fine brickdust, q. s.

Cement, Univers'al. SeeCEMENT.PAEABOLic.
Cement, Var'ley's. Syn. Vaeley's mastic.

Black resin, 16 parts ; beeswax,! part; melt,

add whiting (sifted, dried by a dull-red heat,

and allowed to cool), 16 parts ; and stir until

nearly cold.

Cement, Water. Prep. 1. Prom good grey
clay, 4 parts ; black oxide of manganese, 6
parts; limestone (reduced to powder by sprink-

ling it with water), 90 parts; mix, calcine, and
powder.

2. Mix white iron ore (manganese iron ore),

15 parts, with lime, 85 parts; calcine and
powder as above. Both this and the pre-

ceding must be mixed up with a little sand for

use. A piece thrown into water rapidly

hardens.

3. Fine clean sand, 1 cwt.
;
quick-lime, in

powder, 28 lbs.; bone ashes, 14 lbs. The
above are beat up with water for use. See

Cement, Htdeaulic, &c.

Cement, "Waterglass. For glass, earthen-

ware, porcelain, and all kinds of stoneware,

these cements are excellent. A cement for

glass and marble is prepared by rubbing to-

gether one part of fine pulverised glass, and
two parts of pulverised fluorspar, and then
adding enough waterglass solution to give it

the consistency necessary in a cement.
Waterglass mixed with hydraulic cement to

a tliick dough makes a good cement for the

edges and joints of stone and marble slabs. It

is well to mix but little at a time, as it

hardens very quickly. (' Journal of Applied
Chemistry.')

Cement, 'Wa'terproof. Several compounds
of this class have been already noticed. The
celebrated " waterproof cement of Dihl " con-

sists of porcelain clay or pipeclay, dried by a

gentle heat, and powdered, mixed up to the

consistence of a paste with boiled linseed oil,

and, sometimes, a little oil of turpentine. It

is coloured by adding a little red or yellow
ochre, or any similar pigment. It is used to

cover the fronts of buildings, roofs of veran-
dahs, &c.

Concluding RemarJcs. For mending broken
china, eaethenwaee, glass, and wood,
the preparations generally used are the ce-

ments described above as Aemenian, Botany
Bay, Cheese, Chinese, Cued, Egg, Extem-
POEANEOus, Glass, Glue, Henslee's, Hce-
nle's. Mahogany, and Paeabolic. For spae,
MAEBLE, and similar materials, the Alabastee
cement is specially adapted ; the Egg and
Paeabouo cements will, however, answer

the same purpose. For OIOTh, ieatheb,
papee, caed, and light fancy woek, the
most suitable cements are the Elastic,
Chinese, Floub, Feench, and Japanese.
Tlie cements adapted for chemical and
electeical appaeatus, and for sealing
bottles, are also termed Bottle, Beim-
STONE, Cap, Chemical, Electeical, Labo-
EATOEY, Maissiat's, and Vaeley's. The
building and hydeaulic cements are
described under the heads Aechitectueal,
Beale's, Beuyeee's, Fieepeoof, Gad's,
Gibes', Hamelin's, Hydeaulic, Keene's,
Oxychloeide, Paekee's, Pew's, Pobtland,
Roman, Watee, and Wateepeoof. The ce-

ments used for METAL-wOEK, &c., in different

trades, are noticed under the heads Coppee-
smiths', Cutlees', Engineees', Geindees',
Ieon, Lettee-fixing, Opticians', Plumb-
ers', Seal - ENGEAVEEs', Steam -boilbe,
Steam-pipe, and Tuenee's. See Glue, Lute,
Moetae, Tooth-cement, &c.
CEMEFTA'TION. The process of imbedding

a substance in, or covering it with, some
powder or composition capable of acting on it

when heated, and in this state exposing it to

a red heat. Iron is converted into steel, and
glass into Reaumur's porcelain, by cementa-
tion.

CEN'TAURIN. Syn. Centauein'a. The
bitter extractive matter of Erythwa centau-

rium, or common centaury. Combined with
hydrochloric acid, it has been highly recom-
mended as a febrifuge.

CER'ASIN. Syn. Peun'ine. The insoluble

portion of cherry-tree gum. It is identical

with bassorin. . Dr John applies the term to

all those gums which, like tragacanth, swell,

but do not dissolve in water. See Bassoein.
CE'EATE. Syn. Ceea'tum, L. A thick

species of ointment containing wax. Cerates
are intermediate in consistence between oint-

ments and plasters; but are less frequently
employed than either of those preparations.

The medicinal ingredients which enter into

the cerates are very numerous ; indeed, almost
every kind of medicine capable of exercising a

topical eff'ect may be prescribed in this form.

It is a general custom with the druggists

to use a less quantity of wax for their cerates

than that which is necessary to give them a

proper consistence, and in many cases it is

omitted altogether, and its place supplied by
hard suet, or stearine, and frequently by com-
mon resin. Lard is also very generally sub-

stituted for olive oil. Indeed, in no class of

pharmaceutical preparations are the instruc-

tions of practitioners and the colleges more
commonly disregarded. The operation of

melting the ingredients should be performed
in a water bath or steam bath, and the liquid

mass should be assiduously stirred until cold.

All the medicated cerates may be prepared
by adding the active ingredients, in the form
of fine powder, soft extract, solution, &c., as

the case may be, to either simple cerate or
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spermaceti cerate, in the proportions indicated

under the head of " Doses " appended to every

article of importance noticed in this work.

The mixture, which must he complete, may he
effected by working the articles together on
a marble or glass slab or tile, or, still better,

by trituration in a clean wedgwood mortar.

In some cases the simple cerate is melted by a
gentle heat, and the whole stirred or triturated

until nearly solid; in others, digestion with
heat is employed.

Cerate. Syn. Sim'ple ceeite. Simple
DUEs'siNG- ; Ceeatum (Ph. L.), C. sim'piex
(Ph. L. 1824). Prep. (Ph. L.) Yellow wax,
20 oz. ; melt by a gentle heat ; add olive oil,

1 pint ; and stir until it begins to solidify.

Used as a simple emollient dressing. The
corresponding preparations of the other col-

leges will be found noticed under Ointments.
The ceratum simplex of the Ph. E. is sper-
maceti ceeate.

Cerate, Ac'etate of Lead. Syn. Ce'eate op
STTG-AE OE LEAD ; CeEA'TUM PITJM'bI ACETA'tIS
(Ph. L.),L. Prep. (Ph. L.) White wax, 5 oz.;

olive oil, 18 fl. oz. ; melt together ; add, acetate

of lead (in fine powder), 5 dr., previously tri-

turated with olive oil, 2 fl. oz., and stir till

they unite (begin to solidify). Used as a
cooling dressing to burns, excoriations, and
inflamed sores.

Cerate, Ammoni'acal. Syn. Ceea'tttm am-
MONIACa'lb, L. Prep. (Rechoux.) Simple
cerate, 1 oz. ; carbonate of ammonia, 1 dr.

;

mix. As a counter-irritant in croup, &c.

Cerate, Arsenical. Syn. Cer'attjm aesen'-
ici, C. a'cidi aesenio'si, L. Prep. 1. (Ph.

U. S.) Arsenious acid (in very fine powder),
20 gr. ; simple cerate, 1 oz.

2. (Sir A. Cooper.) Arsenious acid and
sublimed sulphur, of each 1 dr. ; spermaceti
cerate, 1 oz. The above ingredients must be
very carefully triturated together. The first

is used as a dressing to cancerous sores ; the

second is applied on lint as a caustic in like

cases.

Cerate, Belladonn'a. Syn. Ceeate oe
DEADLY NIGHTSHADE; CeEA'TTJM BELLA-
DONN'^, L. Prep. 1. (W. Cooley.) Extract
of belladonna, 3 dr. ; simple cerate, 1 oz.

;

olive oil, 1 dr. ; triturate together in a warm
mortar, until nearly cold. Used in frictions

to indolent tumours.
2. (Compound; C. E. COMPOS'lTUM, L.)

Prep. (W. Cooley.) Belladonna cerate, 1 oz.

;

iodide of gold, 12 gr. ; carefully triturated to-

gether. Used as a friction to scrofulous and
syphilitic tumours, and to remove syphilitic

and rheumatic pains. A most active and
excellent preparation.

Cerate, Brown. See Plastees.
Cerate, Caca'o. Syn. Caca'o pommade.

Prep. Butter of cacao, white wax, and oil of

almonds, equal parts, melted together and
strained. Used as a cosmetic for chapped
hands and lips, &c.

Cerate, Cal'amine. Syn. Tuenee's ceeate,

HeALHTQ- SAIVE ; CeEATUM CALAMi'n^ (Ph.
L. & E.), C. la'pis calamina'eis (Ph. L.

1788), L. Prep. 1. (Ph. L.) Yellow wax,
71 oz.; olive oil, 1 pint; melt together, re-

move the vessel from the fire, and when they
first begin to thicken, add prepared calamine,

7i oz., and stir constantly until they cool.

2. (P. E.) Prepared calamine, 1 part;
simple cerate (Ph. E.), 5 parts; mix.

3. (Ph. D.) See Ointment.
4. (Commercial.) Hard suet, 5 lbs. ; lard,

3 lbs. ; melt and sift in, gradually, calamine,

4 lbs. ; agitate well for a few minutes, or until

the whole is perfectly mixed, and after one
minute's repose pour it off' into another vessel,

the coarse sediment that has fallen to the

bottom being carefully avoided; lastly, stir

assiduously, until it is nearly cold. This forms
the Tuenee's ceeate of the wholesale drug-
gists. In many cases nothing but lard and
calamine are used.

Uses, Sfc. When honestly prepared with
genuine calamine, it is a most valuable desic-

cant and astringent application to excoriations,

ulcers, burns, scalds, sore nipples, &c. It has
long been held in popular esteem as a drying
and healing dressing for sores.

Cerate, Cal'amine with Mercury. Syn.
Ceea'ttjm calami'n^ cum hydeae'gteo, L.

Prep. (Ph. Chirur.) Calamine cerate, 1 lb.

;

red oxide of mercury, 1 oz. ; mix. Used as a
stimulant application to foul and indolent

ulcers, psorophthalmia, &c.

Cerate, Caromel. Syn. Ceea'ttjm calo-
mbla'nos, C. hydeae'gyei chloe'idi, L.

Prep. 1. Calomel, 1 dr.; spermaceti cerate,

7 dr. In herpes, and some other skin

diseases.

2. (Compound ; C. c. compos'itttm, L.)

Calomel, 2 dr.; calamine cerate, 1 oz.; olive

oil, 1 dr.

Cerate, Cam'phor. Syn. Ceea'tttm cam-
PHOEA'TUM, C. CAMPHOE'.ffi, L. ; POMMADE
Dir eeeee cosme, Fr. Prep. Olive oil, 1 lb.

;

white wax, i lb. ; camphor, 3 dr. As an ap-

plication to chaps, chilblains, abrasions, exco-

riations, and slight wounds. See Balls,
Camphoe.

Cerate, Canthar'ides. Syn. Blisteeing- ce-

eate; Ceea'tttm lytt'^, C. canthae'idis,

L. Prep. 1. (Ph. L.) Cantharides (in very

fine powder), 1 oz. ; spermaceti cerate, 6 oz.;

mix.

2. (Parrish.) Cantharides, 12 parts ; lard,

10 parts; yellow wax and resin, of each 7
parts ; incorporated by fusion. Irritant ; used

to keep blisters open, and to stimulate issues,

and indolent ulcers and tumours.

Cerate, Chalk. Syn. Ceea'tttm cee't^, L.

Prep. 1. Chalk (thoroughly dried, and in

fine powder), 2 dr. ; simple cerate, 6 dr. ; al-

mond oil, 3 dr. Used in piles and foul ulcers.

2. (Acetated.) See Ceeate, Kiekland's
Neuteal.

3. (Compound; Ceea'tttm cee't^ COM-

Pos'iTUM, L.)

—

a. To simple chalk cerate, 1
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oz., add powdered cateclm, 5 dr. In piles,

and f'onl and indolent ulcers.

b. (U.S. Hospital.) Load plaster and olive

oil, of each 8 oz. ; white wax, 3 oz.; melt to-

gether; add solution of subacetate of lead, G
oz. ; thorou£:hly incorporate, and then further
add, chalk (in fine powder), 5 oz. Cooling and
astringent. Useful in inflamed sores, excoria-
tions, piles, &c.

Cerate, Cher'ry-laur'el. Syn. Cera'tum
lAUEO-CEEASI, C. CALMANS, L. Prep. (Roux.)
Simple cerate, 1 oz. ; cherry-laurel water, ^ oz.

As an application to burns.
Cerate, Cincho'na. Syn. Bark cerate;

Cera'tum cincho'na, L. Frep. 1. E-Uract
of bark, 2 dr.; simple cerate, 1 oz.

2. (Van Mons.) Simple cerate, 8 oz.; cam-
pbor, 1J dr. ; melt together by a gentle heat,

then add gradually, decoction of Peruvian
bark (concentrated), 1 oz., and triturate until

cold. Used as a dressing for ill-conditioned

ulcers.

Cerate, Cin'nabar. Syn. Cera'tum ru'-
BRUM, C. cinnaba'eis, C. htdear'gtri sul-
phure'ti eu'bri, L. Prep. 1, Camphor,
20 gr. ; vermilion, 60 gr. ; simple cerate,

1 oz. This is Alibert's "Antiherpetic pom-
made."

2. (Ph. Cbirur.) Yellow wax and lard, of
each J lb. ; yellow resin, \ oz. ; red sulphide
of mercury, 1 dr. Used as a common dress-

ing.

Cerate, Cit'rine. See Cerate, Resin, Ni-
trate OF Mercury c.

Cerate, Copai'ba. Syn. Cera'tum copai'b2e,
L. Frep. 1. Spermaceti cerate, 3 oz. ; melt
by a gentle heat, then add, balsam of copaiba,
1 oz.

2. (Dr Houlton.) White wax, 1 oz. ; balsam
of copaiba, 2 oz. ; mix, as last. Both the above
have been recommended as topical applica-

tions to wounds and ulcers of the rectum,
vagina, and urethra; especially in those of
a fistulous character ; and in piles, &c.

Cerate, Cop'per. Syn. Cupria'ted cerate ;

Cera'tum cu'pri; C. c. ammonia'ti, L.
Frep. (Swediaur.) Simple cerate, 8 parts ;

melt, and add solution of ammoniuret of cop-
per, 1 part. As a stimulant dressing for in-

dolent ulcers ; and in psorophthalmia, &c.

Cerate, Cosmet'ic. Syn. Cold cream, Ce-
rate OF Ga'len ; Cera'tum cosmet'icum,
C. Gaieni, Cremoe feigida, L. ; Pommade
ENCREMB, Fr. Frep. 1. Oil of sweet almonds,
1 lb.

J white wax and spermaceti, of each
2 oz. ; melt, pour the mixture into a marble
or wedgwood mortar, which has been heated
by standing for some time in boiling water

;

add, gradually, rose water, 10 fl. oz., assidu-
ously stirring until an emulsion is formed

;

then further add, oil of bergamot, ^ oz. ; oil of
lavender, 1 dr. ; and continue the stirring or
trituration until the whole has become cold.

2. To the last add otto of roses, 1 dr. ; oil

of rosemary, 15 drops.

3. Oil of almonds, 6 oz.; spermaceti, 5 dr.;

white wax, 4 dr.; ro'c water, 8] oz. ; balm of
Mecca (genuine), 8 drops.

4. As the last, with essence of vanilla, IS
drops ; essence of amber^n-is, 10 drops.

5. (P. C.) White wax, 1 part; oil ot',almon4s,

4 parts ; rose water, 3 parts ; as bcfin'o.

6. (Van Mons.) White wax and butter of
cacao, of each 1 part ; oil of almonds and rose

water, of each 4 parts.

Obs. The above are used as agreeable and
cooling emollients for irritable surfaces, exco-
riations, sore nipples, &c. See Cold cream
and Ointments.

Cerate, Cro'ton. Syn. Cera'tum croto'nis,
L. Frep. (Caventou.) Lard, 5 parts; wax,
1 part ; melt, and when nearly cold add oroton
oil, 2 parts. Used as a counter-irritant ; but
is apt to affect the bowels.

Cerate, Goulard's. See Cerate, Lead.
Cerate, Hem'lock. Syn. Cera'tum co'nii,

L. Prep. (St B. Hosp.) Spermaceti, 2 oz.

;

white wax, 3 oz. ; melt, and add of hemlock
ointment, 12 oz. Used for inveterate cancer-
ous, scrofulous, and other sores.

Cerate, Hon'ey. Syn. Cera'tum mel'is,

L. Prep. 1. Simple cerate, 3 parts ; honey,

1 part; oil of lemon grass, 6 drops. Used as

cold cream.

2. (Ph. Cbirur.) Olive oil, 5 lb. ; wax and
lead plaster (or galbanum plaster), of each
4 oz. ; melt, and add honey, i lb. As a cool-

ing emollient dressing.

Cerate of Honey with Turpentine. (Para-
celsus). Common turpentine, 1 lb. ; the yolk
of 20 eggs ; honey, 1 lb. ; beat together the

honey and yolk, and add the turpentine, soft-

ened by heat.

Cerate, Is'sue. Syn. Cera'tum ad fonti-
CULOS, L. As issue plaster, but adding a little

almond oil.

Cerate, Kirk'land's. Syn. Kirklakd's neu-
tral cerate ; Cera'tum neutra'le, C.

cre't^ aceta'tis, L. Prep. 1. Lead plaster,

8 oz. ; olive oil, 4 oz. melt, sift in chalk,

4 oz. ; mix well, then add gradually Goulard's

extract, ^ oz. ; distilled vinegar, 4 oz. ; and
stir until cold.

2. (Paris.) Lead plaster, 8 oz. ; olive oil and
chalk, of each 4 oz. ; sugar of lead, 3 dr.,

(dissolved in) distilled vinegar, 4 fl. oz. As a

cooling dressing to irritable ulcers and exco-

riated parts.

Cerate, Lead (Compound). Syn. Gou'laed'S
cerate ; Cera'tum plum'bi compos'itum
(Ph. L.), L. Frep. (Ph. L.) Olive oil, 16

fl. oz. ; yellow wax, 8 oz. ; melt, remove the

vessel from the fire, and when they begin to

thicken, add gradually solution of subacetate

of lead (slightly warmed), 6 fl. oz. ; and stir

constantly until the whole is nearly cold

;

then add camphor, 1 dr., dissolved in olive oil,

4 fl. oz. (by heat), and stir until the cerate is

quite cold. Used in similar cases to KiRK-
land's cerate (which see). See also Acetate
of Lead cerate.

Cerate, Mar'shall's. Prep. 1. Palm oil and
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calomel, of each 2 oz. ; acetate of lead, 1 oz.

;

ointment of nitrate of mercury, 4 oz. ; tritu-

rated together in a wedgwood mortar.

2. (Paris.) Palm oil, 5 oz. ; calomel, 1 oz.

;

acetate o£ lead, -J oz. ; citrine ointment, 2 oz. ;

as the last. Applied to tlie eyes, &e.

Cerate, Mercu"rial. Si/n. Ceea'tum mee-
cueia'le, C. hydeae"gtei, L. Frep. 1.

(Guibourt.) Strong mercurial ointment and
simple cerate, equal parts.

2. (Ph. L. 1746.) Strong mercurial oint-

ment and yellow wax, of each 6 oz. ; lard,

3 oz. Both are used as dressings to venereal

ulcers.

3. (Compound; Ceea'ttjm: meecueia'le
COMPOS'lTUM, C. HTDEAE"GyEI, L.) Frep.

(Ph. L.) Mercurial ointment (strong) and
soap cerate, o£ each 6 oz. ; camphor (in

powder;, 1| oz. j triturate together. Altera-

tive and discutient ; used to disperse indolent

tumours and swellings, and as a resolvent in

enlarged joints, &c.

Cerate, Meto"piuin. St/n. Ceea'tum meto"-
Pii, L. Frep. (Dr Barham.) Hog-gum (from

Fhiis Meiopium), and lard, of each 4 oz.;

white wax and root of Sweet Aristolochia

(powdered), of each 2 oz. ;
yellow resin, 1 oz.

;

in stiff joints and rheumatic pains.

Cerate, Mez'ereon. Si/n. Ceea'tum mez'eeei,
L. Frep. 1. Extract of mezereon, 1 part

;

(dissolved in) alcohol, 5 parts ; add beeswax,

5 parts ; olive oil, 11 parts ; melt together,

and continue the heat until all the alcohol is

evaporated.

2. Green oil of mezereon, 1 part; simple

cerate, 20 parts; melt together. Both are

used to keep up the discharge from blistered

surfaces, and as a stimulant application to

indolent sores.

Cerate, Neu'tral. See Ceeate, Kiek-
iand's.

Cerate, Ni'trate of Mer'cury. Si/n. Cit'-

EiNE ceeate; Ceea'tum htdeae"gyei ni-

tea'tis, L. Frep. (St. B. Hosp.) Citrine

ointment and simple cerate, equal parts. See

Ointments.
Cerate, O'pium. Si/n. Laud'anum ceeate,

An'odtne c. ; Ceea'tum o"pii, C. opia'tum,

C anodt'num, L. Frep. 1. Tincture of

opium and olive oil, of each 2 dr. ; simple

cerate, 1 oz. ; digest with heat until all the

spirit and water is evaporated, constantly

stirring the mixture all the time.

2. (Gilbert.) Wine of opium, 1 dr. ; simple

cerate, 1 oz.

3. (Lagneau.) Opium (in fine powder),

^ dr.; yolk of 1 egg; mix, then triturate it

with simple cerate, 1 oz.

Uses. The above are applied to painful

swellings, piles, and ulcers, and in chronic

ophthalmia, &c.

Cerate, Phosphora'ted. St/ti. Ceea'tum phos-
pho'hi, C. piiosphoea'tum, L. Frep. 1.

Phosphorus, 6 gr. ; simple cerate, 3 oz. ; heat
together in a phial placed in a water bath,

with frequent agitation for 2 hours; and

after repose for 10 minutes, pour off the clear

portion, and stir it well until cold.

2. (Foy.) Phosphorated ether, 5 parts;
simple cerate, 24 parts.— Uses. Both of the
above have been recommended as frictions in

obstinate cutaneous aifections, and in rheu-
matism of the joints.

Cerate, Pitch. Si/n. Ceeatum pi'cis Bee-
GUNDi'ciE, L. Frep. (Beral.) White wax, 3
parts ; suet, 4 parts ; Bergundy pitch, 6 parts

;

melted together. A mild stimulant and de-

tergent dressing. See Ointments.
Cerate, Quin'ine. Si/n. Ceea'tum QuiNiiE,

L. Frep. 1. Sulphate of quinine, 5 or 6 gr.

;

simple cerate, 1 dr. Applied to the denuded
dermis (endermically).

2. Sulphate of quinine and olive oil, of each
1 dr. ; simple cerate, 6 dr. As a friction. Both
are used in intermittents.

Cerate, Ees'in. Syn. Basil'icon, B. ceeate,
B. OINTMENT, Yellow b., Cit'eine ceeate ;

Ceea'tum ciTEi'NUM(Ph. L. 1788), C.ebsi'n.^:

fla'v^ (Ph. L. 1745), C. eesi'n^ (Ph. L. 1809
and since), L. Frep. 1. (Ph. L.) Yellow resin

and beeswax, of each 15 oz. ; melt, add olive

oil, 1 pint; strain through a cloth, and stir the
mixture until cold,

Ohs. The above is the formula of the London
College,but the basilicon of the shops is seldom,
if ever, made in this manner. The following
forms are those commonly used in trade, but
the products are much inferior to that made
according to the directions in the Pharma«
copoeia.

2. (Commercial.)

—

a. Yellow resin, 10 lbs. j

beeswax, 2 lbs. ; linseed oil, 7 lbs. ; melt to-

gether, and stir until cold.

h. As the last, but using nut oil instead of
linseed oil.

e. Nut oil, 1 gall. ; beeswax, 5 lbs. ; yellow
resin, 14 lbs.

d. Lard (common) and linseed oil, of each
3 lbs. ; yellow resin, 9 lbs. ; as before.

Uses, 8(0. This cerate is a mild stimulant,

detergent, and digestive application; and as

such is employed to dress foul and indolent

ulcers, blistered surfaces, burns, &c. For the
corresponding preparations of the other col-

leges, see Ointments.
3. (Compound; Desh'lee's CEEATE; Ce-

ea'tum eesi'n.e compos'itum, L.) Frep.
(Ph. U.S.) Resin, suet, and beeswax, of each
1 lb. ; turpentine, \ lb. ; flax-seed oil (linseed

oil), ^ pint; as above. Rather more stimu-

lating than resin cerate, but used for the same
purposes.

Cerate, Rose. Syn. Lip salve ; Ceea'tum
eosa'tum, L. Frep. (P. C.) Oil of almonds,

16 parts ; white wax, 8 parts ; alkanet root,

1 part; digest, with a gentle heat, until suffi-

ciently coloured, then strain, and for every

ounce of the cerate, add otto of roses, 2 drops.

See Lip Salve.
Cerate, Sav'ine. Syn. Ceea'tum sabi'n^

(Ph. E.; and Ph. L. 1836), L. Prep. 1.

(Ph. E.) Beeswax, 1 part; lard, 4 parts

j
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fresh savin (loaves bru'sed), 2 parts; boil

together mitil the loaves become crisp, then

strain, with pressure, through a linen cloth.

2. (Ph. L. 183G.) Lard, 2 lbs.; savin leaves,

1 lb. ; beeswax, ^ lb.; as last.

3. (Ph. L. 1851.) In the B. P. this prepa-

ration is included auioug the ointments
(which see) ; in trade, however, the old name
(Ph. L. 1836) is still generally retained.

Obs. The preparation of this cerate requires

caution, as the active principle of the savin,

being volatile, is injured by long boiling and a

high temperature. The leaves are usually

boiled until tbey are crisp, but as this takes

some time, the essential oil, and consequently

the odour, is nearly all dissipated. A better

plan is to express the juice from the leaves,

and to add it to the wax and oil melted to-

gether, and just beginning to cool. As usually

met with in the shops, this cerate has a lively

green colour, and the odour of the fresh plant

;

but neither of these is derived from the leaves

in the common process of making it. The first

is -caused by the addition of powdered verdi-

gris, and the last by adding a little of the

essential oil of savin to the compound when
nearly cold. The preparations of the British

Colleges have only a very pale green colour,

and even that rapidly changes by exposure to

the air. A uniform green colour may therefore

be regarded as a proof of adulteration ; as the

nnadulterated compound, however, skilfully

prepared, is of a dingy green colour, of little

intensity ; and after it has been made a short

time, it fades on the surface, and the under
portion becomes streaky and mottled. A
greater quantity of colour is obtained from
the leaves by long digestion in the fat and
wax in earthen vessels, at a moderate heat,

than by hasty boiling. In this way a lively

green is sometimes produced, but it rapidly

changes in the manner just mentioned.
The following forms are those commonly

adopted by the wholesale druggists for the
manufacture of this cerate :

—

4. Lard and suet, of each 6 lbs. ; yellow wax,
2 lbs.; melt them together in an earthen
vessel; add 2 oz. of distilled verdigris (pre-

viously rubbed down smooth in a mortar with
an equal weight of sweet oil) ; strain, whilst

hot, into a large earthen pot, and when the
whole has cooled a little, add of oil of savin, 1

oz., and stir until cold.

5. Savin leaves, 4 lbs. ; yellow wax, 2 lbs.

;

lard, 8 lbs.; boil until the leaves become
crisp ; then strain, and add, of green ointment
(lively coloured), 5 lbs. ; when cooled a little,

further add, of oil of savin, 3 dr., and stir

briskly until cold. Prod., 13|- lbs.

Uses, (^c. Savin cerate and ointment are
chiefly employed to keep up the discharge
from blisters (perpetual blisters), for which
purpose it is preferable to preparations of ean-
tbarides. The practice of colouring this

cerate with verdigris, which is general in trade,

cannot be too severely censured, as its thera-

1

peutic action is thereby altered. The copper
may be detected by burning down a little in a
platinum or Hessian crucible, washing out the

ashes with a little dilute nitric acid, placing
the liquor in a glass tube, and applying the
usual tests. See Coi'pee and Ointments.

Cerate, Sim'ple. St/n. Cera'tum sim'plex,
L. Prep. 1. (Ph. E.) Spermaceti, 1 part

;

white wax, 3 parts ; olive oil, 6 parts ; melt
by a gentle heat, and stir until cold. Thi^
preparation is similar to Simple Ointment
(Utiffuentum Simplex), B. P. (which see).

Cerate of Snails. White wax, 3 parts;
spermaceti, 3 parts ; oil of almonds, 32 parts ;

mucilage of snails, 24 parts ; otto of rose,

sufficient to scent it.

Cerate, Soap. Si/n. Compound soap ce-
eate; Ceea'tum sapo'nis (Ph. L. 1836),
C. saponis compos'itum (Ph. L. 1851), L.
Prep. 1. (Ph. L.) Boil litharge, 15 oz., in

distilled vinegar, 1 gall., until dissolved, stir-

ring continually ; then add of Castile soap,

10 oz. ; again boil until all the moisture is

evaporated; then add, gradually, beeswax,

12i oz., and olive oil, 1 pint, previously

melted together, and stir until nearly cold.

Similar to Soap ceeatb plastee {Emplas-
tru m Cerati Saponis), B. P. (which see).

2. (Wholesale.) Distilled vinegar, 6 galls.

;

litharge, 5 lbs.; soap, 3| lbs.; yellow wax,
42 lbs.; olive oil, 6 pints. Mix as above.

Good nut or poppy oil may be used instead of
olive oil.

Ois. Unless the instructions contained in

the above formulae are followed in every par-

ticular, the process is apt to miscarry. When
this is the case, the cerate, on cooling, sepa-

rates into two portions, and is commonly full

of hard, gritty particles. To prevent this, care

should be taken to use soap of the best

quality. This mishap cannot be got over by
long boiling and stirring, as is generally sup-

posed. The only remedy is the addition of a
little more soap, previously melted with some
water, and again evaporating to a proper con-

sistence. A small quantity of solution of
potassa has a similar effect.

The colour and consistence of soap cerate

chiefly depends on the length of time it is

kept heated after the addition of the oil and
wax. As evaporation proceeds, so the colour

and consistence increase. Its usual colour is

that of a lively, pale chocolate-brown, but
occasionally it is much paler. This arises from
its containing an undue quantity of moisture.

When it has been kept heated for a period

beyond that usually adopted, it attains greater

hardness, and is then frequently called hard
soap cerate (Ceea'tum saponis DtrEtrM) ; but
by over-boiling it is apt to become gritty.

Uses, ^c. Soap cerate is resolvent, cooling,

and desiccative, and is chiefly employed as a
cooling dressing for scrofulous swellings, &c.
It may be spread on linen and applied like a
plaster. It is sometimes used as a support for
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fractured limbs, and forms an excellent dress-

ing for soft corns.

Cerate, Spermace'ti. Syn. White ceeate.
White lip salve. Simple c. ; Cebatttm
sim'plex (Ph. E.), C. ALBUM (Ph. L. 1745),

C. speema'tis ce'ti (Ph. L. 1788), C. ceta'cei

(Ph. L. 1809, and since), L. Prep. 1. (Ph. L.)

Spermaceti, 2 oz. ; white wax, 8 oz. ; melt by
a gentle heat ; add, olive oil (warm), 1 pint,

and stir with a spatula until they cool.

2. (Ph. E.) See Cerate, Simple.
3. (Ph.D.) The corresponding preparation

of the Ph. D. is classed under Ointments, and
contains lard.

4. (Commercial.) On the large scale lard or

Buet is substituted for oil, by which means less

wax is required. The following is a good form
where a cheap article is wanted, and is that

commonly adopted in the wholesale trade :

—

Clarified mutton suet, 63 lbs. ; white wax
and spermaceti, of each f lb. ; as above.

Ohs. The materials should be melted by a

very gentle heat (that of a water bath is best)

in a clean stoneware vessel, and as soon as

perfect liquefaction takesplace,the heat should

be withdrawn, and the fluid cerate strained

into a clean vessel, and stirred with a clean

wooden spatula until it solidifies. To facilitate

the cooling, the vessel may be placed in cold

water or in a current of cold air. In this way
the product is rendered both whiter and finer

than when the liquid mass is allowed to cool

by itself. By adding a little flowers of benzoin

with the oil, or a little nitric ether when the

cerate is about half cold, this, as well as other

like preparations, will keep for years without
becoming rancid or suffering any material

change of condition.

Uses, Sfc. Emollient and cooling. It is

commonly employed as a soft, cooling dressing,

as a lip salve, as an application to chaps, chil-

blains, &c.

Cerate, Sul'phur. Syn. Ceea'ttjm stjlphxt'-

Eis, C. sulphtjea'tum, L. Frep. (P. C.)

Washed sulphur, 2 parts; cerate of Galen, 7

parts ; almond oil, 1 part ; mix. In itch, &c.

Cerate, Sul'phide of Mer'cury. Prep. (Swe-
diaur.) Yellow resin, ^ oz. ; yellow wax and
lard, of each 5 lb. ; vermilion, 20 gr. As a

dressing to unhealthy ulcers. See Ceeate,
Cinnabae.

Cerate, Tobac'co. Prep. Beeswax, 3 oz.;

yellow resin, 1 oz.; olive oil, 6 oz. ; tobacco

juice, 4 oz. ; mix and evaporate to dryness,

and when nearly cold, add bergamot, 2 dr.

Used to destroy pediculi, &c.

Cerate, Touch. Syn. Ceea'tum peo tec'ttt,

L. ; Ceeat poue le touchee, Fr. Prep.
(Soubeiran.) Spermaceti and yellow wax, of

each 1 part; olive oil, 16 parts; melt, add
caustic soda, 1 part, and stir until cold. Used
in hospitals for practising the touching in

accouchements.
Cerate, Turner's. See Ceeate, Calamine.
Cerate, Ver'digris. Syn. Ceea'tum ^eu'-

GiNis, C. cu'pEi diaceta'tis, L. Prep. 1.

Resin cerate, 19 parts ; verdigris (In fine pow-
der), 1 part.

2. (For. Ph.) Wax and resin, of each 6
parts; Venice turpentine, 5 parts ; linseed oil,

2 parts; verdigris, 1 part. Used as a mild
escharotic and stimulant to fungous ulcers,

warts, corns, &c.

Cerate, "White. See Ceeate, Speemaceti.
Cerate, Zinc. Syn. Ceea'tum zinc'i, C. z.

oxx'di, L. Prep. 1. Oxide of zinc, 20 gr.,

spermaceti cerate, 1 oz. Used in sore nipples,

excoriations, &c. ; and in chronic ophthalmia.

2. (Compound ; Ceea'tum zinci composi-
TUM, L.)

—

a. To the last add calomel, 10 gr.

Used as the last, and in scrofulous ophthalmia.
h. (Mid. Hosp.) Zinc ointment and com-

pound lead ointment, equal parts. Cooling,

astringent; in excoriations, and as a dressing

for ulcers.

c. (Hufeland.) Oxide of zinc and lycopodium,
of each 15 gr. ; simple cerate, f oz. In sore

nipples, ulcerations of the breast, tetters, &c.

It acts best when diluted with half its weight
of spermaceti cerate.

d. (U.S. Ph.) Precipitated carbonate zinc,

2 oz. ; simple cerate, 10 oz. A substitute for

calamine cerate.

CEREB'RIC ACID. A peculiar acid com-
pound, first noticed by M. Fremy, obtained

along with oleo-phosphoric acid when the

brain and nerves are treated with hot alcohol.

It is solid, white, crystalline; freely soluble in

boiling alcohol, and forms a solid gelatinous

mass with hot water ; fusible with decompo-
sition, exhaling a peculiar odour, and leaving

much charcoal behind. It has been found also

in the yolk of eggs, in seminal fluid, and in

pus. With the alkalies it forms insoluble salts

termed cerebrates.

CEREB'ROLEIN. When oleo-phosphoric

acid is boiled in water, it is resolved into a

fluid neutral oil and phosphoric acid, which
dissolves. The former is cerebrolein.

CE'RIN, HC27H53O2. (Brodie.) Syn. Ce-
EOTic ACID. When pure beeswax (bleached)

is digested in boiling alcohol for some time,

a solution of myricin and cerin is formed.

The former is deposited as the liquid cools,

and the latter may be obtained by eva-

porating the decanted portion. Cerin is a

white, crystallisable substance, soluble in 16
parts of boiling alcohol; it fuses at 144°

Fahr. ; and is readily saponified with caustic

alkaline lyes. It greatly resembles white

wax, of which, indeed, it forms from 70§ to

80§.
CERISIN. A substance obtained from

ozokerit or fossil wax, very similar in appear-

ance and properties to white wax, for which

it has been proposed as a substitute in phar-

maceutical preparations. At present it is

chiefly used in the manufacture of candles.

Cerisin appears to be one of the paraffins. It

differs, however, from ordinary paraffin in not

being unctuous to the touch, in being non-

translucent and firmer in texture, and in



CERIUM—CHAIRS 429

bavlno^ a higher fusing point. It seems to be

intermediate between ordinary paraffin and
wax.
CE'RIUM. Ce. A metal discovered in

1803 by Hisinger and Berzelius in the mine-

ral named cerite.

Cerium Oxalate. (Ph. B.) It may be ob-

tained as a precipitate by adding a solution of

oxalate of ammonia to a soluble salt of cerium.
—Dose, 1 to 2 gr. Given in the vomiting of

pregnancy.

CE'ROMEL. Prep. (Van Mons.) Beeswax,
1 oz. ; honey, 4 oz. ; melt together and stir

until cold. An excellent application to irri-

table ulcers, abraded surfaces, sore nipples,

CERO'TIC ACID. See Cerin.
CESSPOOLS. It may be well to point out

that the local authorities of any district in

which a cesspool is situated are required by
the Public Health Act—1. To see that it is

so constructed and kept as to prevent its be-

coming either a nuisance or detrimental to

health. 2. That an examination of any cess-

pool can be made by the sanitary inspector, or

hy any officer appointed by the local authority,

after notice of entry has been served upon
those who are the occupiers of the premises

on which it is situated. 3. The local autho-

rity may itself undertake the cleansing of a

cesspool, or it may enact bye-laws imposing
this duty on the occupiers of the premises.

4. If the local authority, after having under-

taken the cleansing of a cesspool, fail to do its

duty, it becomes liable, after notice from an
occupier, for the payment to the said occupier

of a penalty not exceeding five shillings a

day during default. 5. Any person in an
urban district who allows the contents of a

cesspool to overflow, or to soak therefrom,

incurs a penalty of forty shillings for each

ofiFence, and a further charge of five shillings

a day for the continuance of the offence after

notice. 6. Information of any nuisance under
the said Act in the district of any local autho-

rity may be given to such local authority by
any person aggrieved thereby, or by any two
inhabitant householders of such district, or by
any officer of such authority, or by the re-

lieving officer, or by any constable or officer

of the police force of such district.

It does not come within our province to

enter into details as to the best method of

building a cesspool.

We may, however, state, that owing to the

defective and leaky construction of a cesspool,

it very frequently becomes a serious source of

dangerous contamination to the wells in the

neighboui'hood, as well as a ready means of

contagion, when it contains the excreta of

fever patients. The outbreak of typhoid
fever at the west end of London in 1874, the

origin of which was traced to the milk supply,

was owing to the vessels in which the milk
was collected in the country having been
washed out with water taken from a well

near a cesspool, into which ran the contents
of a privy belonging to a house, some of the
inmates of which were labouring under
t^'phoid fever.

For a cesspool not to be injurious to health
it should be water-tight and ventilated by a
shaft ; it should never be allowed to overflow

;

and should be sunk at as grcut a distance from
houses or dwellings as possible.

CE'TIN. C32H64O2. Clievreul applied this

name to pure spermaceti. Frep. Dissolve

spermaceti in boiling alcohol, and collect the
crystals that are deposited as the solution

cools. Bright pearly crystals, melting at 120°,

and subliming at 670° Fahr. See Speema-
CETI.

CETRAElC ACID. HjCigHi^Og. Syn. Ce-
teae'in. The bitter principle of Iceland moss
{Cetraria Islandica). It exists, in the free

state, in the cortical portion of the thallus.

Frep. 1. Iceland moss (bruised), 1 part;

rectified spirit, 6 parts; boil in a covered
vessel for half an hour; express the liquor

whilst hot, filter, and distil off the spirit; re-

dissolve the residuum in boiling alcohol, de-

cant the clear, and let the solution cool slowly

;

lastly, collect the crystals and preserve them
out of contact with air.

2. (Herberger.) Iceland moss (in coarse

powder), 1 lb. ; alcohol ("883), 4 lbs. ; boil as

before, cool until vapours cease to rise, express

the tincture, add hydrochloric acid, 3 dr.,

(dissolved in) water, 2 oz. ; let it rest for a
night in a closed mattrass; then decant, throw
the deposit on a filter, press it in bibulous

paper, and whilst still moist wash it with
both alcohol and ether ; lastly, purify it by
digestion in boiling alcohol, as before.

Frop., ^c. Pure cetraric acid occurs under
the form of minute, shining, acicular crystals

;

it is intensely bitter, non-volatile, scarcely

soluble in water, ether, and cold alcohol;

soluble in alkaline solutions forming soluble

salts, which give a red colour with the per-

salts of iron, and a yellow one with acetate of
lead. The compounds are called cetrarates.—

•

Dose, 2 to 4 gr. every three hours, as a febri-

fuge ; 1 to 3 gr. thrice daily, as a tonic.

CHA'BERT'S OIL. St/n. Chabeet's empy-
eeumat'ic OIL; O'lEUM empyeeumat'icum
Chabeeti, O. contea t^niam Chabeeti, L.
Frep. (Ph. Bor. 1847.) From empyreu-
matic oil of hartshorn, 1 part ; oil of turpen-

tine, 3 parts ; mix and distil over three fourths

only in a glass retort, and keep it in well-

stopped bottles. In tapeworm.

—

Dose, 2
teaspoonfuls in water, night and morning,
until 4 to 6 or even 7 oz. have been taken ; a
cathartic being also administered from time to

time.

CHAFING. See Excoeiations.
CHAIRS. The black leather work of chairs,

settees, &c., may be restored by first well

washing off the dirt with a little warm soap

and water, and afterwards witli clean water.

The brown and faded portions may now be
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retained by means of a little blacTc ink, or

preferably, black reviver, and when this bas

got thoroughly dry, they may be touched over

with white of egg, stained and mixed with a

little sugar-candy. When the surface is nearly

dry, it should be polished off with a clean

brush.

CHALK. S^n. Soft caebonate of iime,
or Carbonate of calcium. Earthy c. of i. ;

Cee'ta, L. Chalk is largely used in the arts

and manufactures, and in medicine. The
natural varieties are remarkable for the fossils

which they contain. The coloured chalks
which are used as pigments and for crayons

generally contain both clay and magnesia, as

well as oxide of iron, and are minerals quite

distinct from white chalk, or chalk pro-

perly so called. The latter is an amorphous
carbonate of lime. Exposed for some time
to a red heat, it is converted into quick-lime ;

ground in mills and elutriated, it forms
WHITINO; the same process performed more
carefully and on a smaller scale produces the

PREPARED chalk used in medicine. When
prepared artificially (by precipitation), it is the

precipitated chalk of modern pharmacy.
(See beloiv.)

Chalk, Black. A variety of drawing slate.

Chalk, Browu. A familiar name for umber.

Chalk, Cam'phorated. Syn. Cretaceous
tooth powder, Cam'phorated t. p. ; Cee'ta
cam'phorata, C. cum campho'ra, L. Prep.
1. Camphor, 1 oz. ; add a few drops of spirit

of wine, reduce it to a very fine powder, and
mix it (perfectly) with precipitated chalk, 7
oz. ; lastly, pass it through a clean, fine sieve,

and keep it in a corked bottle. These propor-

tions make the strongest " camphorated
tooth powder" of the shops.

2. Camphor, 1 oz. ; precipitated chalk, 15
oz. ; as before. These are the best and safest

proportions, and those now generally adopted
by the West-end perfumers.

3. As either of the above, but using pre-

pared chalk in lieu of precipitated chalk. Less
white and velvety, but cleans the teeth better

than the softer article.

Uses, Sfc. Camphorated chalk is much es-

teemed as a dentifrice ; especially by smokers,
and those troubled with foul teeth, or offensive

breath. It may be scented with a few drops

(3 or 4 to each oz.) of otto of roses, oil of cloves,

or neroli, or of the essences of ambergris,
musk, or vanilla; but care must be taken not
to overdo it. When the teeth are much furred

or discoloured, it may be mixed with about
one seventh of its weight of finely powdered
pumice stone (sifted through lawn), which will

render it more effective. A little carmine,
rouge, light red (burnt ochre), red coral, or

rose pink, is also sometimes added to give it a

tinge approaching that of the gums. The
quantity of camphor (1 to 3 or 4) commonly
ordered in certain books is absurdly large,

and would render the compound not only un-

pleasant in use, but actually detrimental to
the teeth. See Dentifeices.

Chalk, French. Soap stone or steatite, a
soft magnesian mineral, possessing the pro-
perty of writing on glass. It is used by
tailors for marking cloths. Its powder (ob-

tained by scraping) is very soft, velvety, and
absorbent of grease. It forms the boot pow-
der of the boot- and shoe-makers.

Chalk Mixture. Syn. Mistuea Ceet^,
L. Prepared chalk, 1 part; gum arable (in

powder), 1 part; syrup, 2 parts; cinnamon
water, 30 parts; mix by trituration.

—

Dose,
1 to 2 oz., with astringent tinctures and opium.
Care should be taken to use the prepared
chalk .as directed; the precipitated chalk has

a crystalline character, and is said to occasion

irritation of the bowels. (Squire.)

Chalk, Precip'ltated. Syn. Peecipitated
cae'bonate of lime ; Cee'ta pejecipita'ta,
Cal'CIS CARB'ONAS PEiECIPITA'TUM, L. Prep.
1. By adding to a solution of chloride of cal-

cium, any quantity, another of carbonate o£

soda (both cold), and well washing the pre-

cipitate with pure water, and drying it out of

the dust.

2. (Ph.D.) Solution of chloride of calcium

(Ph. D.), 5 parts ; carbonate of soda, 3 parts j

(dissolved in) water, 4 parts.

3. (B. P.) Dissolve chloride of calcium, 5

oz. ; and carbonate of soda, 13 oz. ; each in two
pints of boiling distilled water ; mix the two
solutions, and allow the precipitate to subside.

Collect this on a calico filter, wash it with
boiling distilled water, until the washing cease

to give a precipitate with nitrate of silver, and
try the product at the temperature of 213° P.

Uses, S(c. It is chiefly employed for making
aromatic confection, cretaceous powder, and
chalk mixture. That of the shops is seldom
pure, the refuse of the soda-water makers
(sulphate of lime) being commonly sold for it.

When pure it is wholly soluble, with effer-

vescence, in dilute hydrochloric acid. (See

heloio!)

Chalk, Prepa"red. Syn. Cee'ta (Ph. E. &
Ph. L. 1836), Cee'ta peepaea'ta (Ph. L.

1851), Cee'ta al'ba (Ph. D.), L. Prep. 1.

(Ph. D. 1836) Rub chalk, 1 lb., with suffi-

cient water, add gradually, until reduced to a

smooth cream; then stir this into a large

quantity of water, and, after a short interval,

to allow the coarser particles to subside, pour
off the supernatant water (still turbid) into

another vessel, and allow the suspended pow-
der to settle; lastly, collect the chalk so pre-

pared and dry it. In the same way shells are

prepared, after being first freed from impuri-

ties and washed with boiling water.

2. (Commercial; Whi'ting.) On the large

scale the chalk is ground in mills, and the

elutriation and deposit made in large reser-

voirs. It is now seldom prepared by the

druggist.

Pur. Almost entirely soluble in dilute hy-

drochloric acid, provided it contains no sul-
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phate of lime or silica, giving off small bubbles

of carbonic acid gas.

Test. The salt formed by dissolving tbe

chalk in hydrochloric acid, if rendered neutral

by evaporation to dryness and redissolved in

water, gives only a very scanty precipitate on
the addition of a saccharated solution of lime,

indicating absence of phosphate. (B. P.)

Uses, ^0. In medicine, as an absorbent,

antacid, and desiccant; in acidity, heartburn,

dyspepsia, and other like stomach affections,

and in diarrhoea, depending on acidity or

irritation j in the latter, generally combined
with aromatics, astringents, or opium. It

forms a valuable dusting powder in excoria-

tions, ulcers, &c, especially in those of chil-

dren.

—

Dose, 10 gr. to a spoonful, in a little

water or milk, or made into a mixture with
mucilage or syrup.

Chalk, Red. A natural clay containing

about 18§ of protoxide and carbonate of

iron.

CHAIYB'EATES. Si/n. Chalybea'ta, Fee-
extgin'ea, L. The medicinal qualities of the

preparations of iron are noticed under the

name of that metal. Those most frequently

employed in medicine are—^ieon filings ;

Quetenne's ieon ; the black: oxide, mag-
KETic OXIDE, and sesquioxide of ieon ; the

AMMONIO-CHLOEIDE and SESQTTICHLOEIDE ;

the CAEBONATE and sacchaeinb caebonate ;

the ciTEATE and ammonio-citeate ; the

IODIDE, lactate, and sulphate; the tae-
TEATE, AMMONIO-TAETEATE, and POTASSIO-
taeteate of ieon ; and the chalybeate
MiNEEAL WATEES. For the doses, &c., see the

respective articles.

CHAM'OMILE. Si/n. Anthe'mis, L. The
flowers of the Anthemis nobilis {Anthemidis
Flores, B. P.). They are bitter, stomachic,

and tonic ; in dyspepsia, loss of appetite, in-

termittents, &c. They are an effectual remedy
for nightmare; and, according to Dr Schall,

the only certain remedy for that complaint.

—

Dose, 10 gr. to i dr., or more, in powder or

made into a tea. Fomentations are also made
with it. See Exteacts, Oils, Pills, &c.
CHAMPAGNE'. See Wines.
CHAPS. These are too well known to

require description. Chapped bands are com-
mon amongst persons with a languid circula-

tion, who are continually " dabbling" in water
during cold weather. Chapped lips generally

occur in persons with pallid, bluish, moist lips,

who are much exposed to the wind in dry
cold weather ; especially in those who are con-
tinually moving from heated apartments to

the external air. The application of a little

COLD CEEAM, POMATUM, SPEEMACETI OINT-
MENT, LAED, or any similar article, will gene-
rally prevent chaps on the lips, and chaps and
chilblains on the hands. Persons employed in

oil and tallow works, or about oil, and who
have consequently their hands continually in

contact with greasy matter, never suffer from
these things. A little oil or unguent of any

kind, well rubbed on the hands on going to

rest (removing tlio superfluous portion with a

cloth), will not only preserve them from cold,

but tend to render them both soft and white.

See Chilblain.
CHAR (Potted). The flesh of the Salmo

Alpinus (Linn.), or trout of the Alps, common
in the lakes of Lapland, preserved by the
common process of potting.

CHAR'BON-ROUX [Fr.], See Chaecoal,
Wood {below).

CHAR'COAL. Charcoal is made by char-
ring organic substances, such as wood, bone,
blood, &c., and is, in other words, the
fixed residuum of vegetable or animal matter
exposed to a high temperature out of contact
with atmospheric air.

There are several different varieties of char-

coal, the chief of which, however, are wood
and animal char(;oal.

Charcoal, Animal. Syn. Animal black,
Bone black, Ivoet black, Caebo anima-
Lis. The charcoal obtained by igniting bone
in close vessels, but often applied likewise to

any cliarcoal obtained from animal matter.

Commercial. Bones (deprived of their

grease by boiling) are broken to pieces, and
put into small cast-iron pots, varying from f
to 5 an inch in thickness. Two of these

being filled, are dexterously placed with their

mouths together and then luted with loam.

A number of these vessels are then placed side

by side and piled on each other, in an oven
resembling a potter's kiln, to the number of

100 or 150, or even more. The fire is next
kindled, and the heat kept up strongly for 10
or 12 hours, according to circumstances, until

the process is completed. The whole is then
allowed to cool before opening the pots.

A more economical method is by distillation,

as under :

—

Bones (previously boiled for their grease)

are introduced into retorts similar to those

used in gas works, and heat being applied, the

volatile products are conveyed away by iron

pipes to cisterns where the condensable portion

is collected. As soon as the process of distilla-

tion is finished, the solid residuum in the

retorts, while still red hot, is removed through
their lower ends into wrought-iron canisters,

which are instantly closed by air-tight

covers and luted over. These are then raised

to the ground by a crane, and set aside to

cool.

The bones, having been carbonised, are

ground in a mill, and the resulting coarse

powder, sorted by sieves into two kinds, one,

granular, somewhat resembling gunpowder,

for decolorising liquids, and the other, quite

fine, to be used as a pigment. The first is

sold under the name of animal charcoal ; the

second as bone or ivory black. The latter

and other fine varieties of animal charcoal are

fully described under the head of Black pig-

ments.
Uses, S(c. This crude animal charcoal pes-
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sesses the valuable property of talking lime

and other saline matter from syrups and other

aqueous solutions, especially organic ones, at

the same time that it decolours them. Its

power as a decoloriser may he tested by adding

it to a solution of brown sugar or of molasses,

or to water containing tqVo P^^'^ o^ indigo dis-

solved in sulphuric acid. The test should be

made in a small glass tube. By well washing

and carefully reburning it, this charcoal may
be used any number of times. As a decoloriser

and deodoriser, animal charcoal is vastly

superior to vegetable charcoal.

Dv Stenhouse has invented a charcoal

respirator to cover over the mouth and nostrils

of a person going into an infected atmosphere.

Charcoal is also used with excellent eifect to

prevent the escape of noxious vapours and
offensive effluvia from the ventilating openings

of sewers. The charcoal condenses and oxi-

dises the escaping sewer gas in its pores. Dr
Garrod has proposed animal charcoal as a

general antidote in cases of poisoning.

Peepared Animal Charcoal. Hydrochlo-

ric acid, 1 lb.
J
water, 1 pint ; mix, add bone

black, 7 lbs. ; make a paste ; in 2 or 3 days

stir in boiling water, 1 quart ; and the next

day wash it with fresh water until the wash-

ings cease to affect litmus paper or a solution

of carbonate of sodium ; then collect it in a

cloth, and drain, press, and dry it ; lastly, heat

it to redness, as before. Used to decolour

syrups, &c.; and occasionally by the distillers

and rectifiers.

The most powerful charcoal is prepared by
calcining blood, and well washing the residue,

and which is the method of the last ' London
Pharmacopoaia.' The B. P. directs it to be

made by burning bones in a closed vessel.

Concluding Remarks. Animal charcoal, how-
ever prepared, if intended to be used as a

deodoriser or decoloriser, should be kept
thoroughly excluded from the air, as by ex-

posure it loses all its valuable properties, and
becomes absolutely inert. Freshly burnt char-

coal is therefore to be employed whenever it

can be obtained.

Charcoal, Wood. Syn. Veg'etable char-
coal,- Cae'bo lig'ni, L. The residue ob-

tained after heating wood without access of

air to about 572° Fahr. It is extremely
porous, and retains the structure of the wood
from which it is derived. It consists essen-

tially of carbon and of the fixed or inorganic

matter which exists in wood ; but if carbonisa-

tion be imperfectly effected, it may contain a
sensible amount of hydrogen.

Charcoal burning is effected in the open air

in piles or stacks provided with a yielding

cover, in pits, in closed chambers of brick or

stone, and in iron retorts heated externally like

common gas retorts. The latter method is

only practised by the manufacturers of pyro-
ligneous acid and gunpowder.
Charcoal for Fuel, &c. The method of

pile burning is that which is most extensively

practised. Pieces of wood of equal length are
piled concentrically round a sort of chimney
formed by driving 3 stakes in the ground ;

those nearest the centre are almost vertical,

and the surrounding pieces have a slight but
gradually increasing inclination ; a second row,
and in the case of very large piles even a
third, may be stacked in a similar manner one
above the other. The pile is covered with
turf and soil, and kindled by filling the space
within the 3 central stakes with easily in-

flammable wood, which is ignited. The
character of the smoke which issues from vents
made in the piles indicates exactly the degrees
of carbonisation in different parts. When
the charcoal is drawn from the pile it is ex-

tinguished by cold water, or if that is not at

hand, by charcoal dust or dry soil. In some
purts of Sweden the wood is charred in large

rectangular stacks, and in China the method
of charring in pits is practised.

Charcoal poe Gtjn'powdee; Cyl'indee
Charcoal. The charcoal employed in the
manufacture of gunpowder is burnt in close

iron cylinders, and has hence received the
name of cylinder charcoal. For this and other

nice purposes it is essential that the last por-

tion of the tar and vinegar should be suffered

to escape, and the reabsorption of the crude
vapours prevented by cutting off the com-
munication between the cylinders and the
condensing apparatus ; as without this pre-

caution, on the fire being withdrawn, a retro-

grade movement of the product takes place,

and the charcoal is much reduced in quality.

Alder and willow are the woods chiefly used
for making charcoal at Waltham Abbey. The
Dutch white willow, and after that the Hun-
tingdon willow, are said to yield the best

charcoal for gunpowder. The charcoal from
the cylinders of the pyroligneous acid (wood
vinegar) works is also called cylinder charcoal,

and is that chiefly used for chemical purposes;

but it is inferior to that prepared for gun-
powdei".

Charcoal poe Scientipio Purposes. The
box-wood charcoal, employed in voltaic elec-

tricity, is prepared by putting prismatic pieces

of box-wood, about 1 inch long by \ inch

thick, into a crucible, which is then filled with
clean, dry sand, covered up, and exposed to a
red heat for about an hour.

Uses, Sfc. These are numerous and varied.

Charcoal is extensively employed as a fuel

;

and in metallurgy for tempering metals,

making steel, &c. ; reduced to powder, it is

used to surround vessels and bodies required

to retain their heat for some time ; a coating

of charcoal, formed on piles and stakes of

wood by charring them, promotes their pre-

servation. Fresh burnt charcoal, in coarse

powder, restores tainted meat and puti'id

water, discolours vegetable solutions, deodorises

fetid substances, and withdraws lime from
syrups filtered through it. Exposed on trays

it is used as a disinfectant and deodoriser in
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the wards of hospitals and in dissecting rooms,

also as a material for water filters.

In medicine, charcoal is principally used as

a deodoriser and disinfectant, either in tho

form of powder or made into a poultice. It

has been given internally in dyspepsia, diar-

rhoea, dysentery, heartburn, agues, constipa-

tion, sickness of pregnancy, and various other

diseases, with advantage. As a pi'ophylactic

of cholera and fevers it is invaluable and
superior to all other substances. It forms the

best tooth powder known, as it both whitens

the teeth and deodorises the breath.

—

Dose,

10 gr. to a teaspoouful, or more ad libitum.

An ointment made with lard and charcoal has

been successfully employed in some skin dis-

eases. In all cases, to be useful, the charcoal

must be both fresh-burnt and fresh-powdered,

and carefully preserved, out of contact with

the air, until about to be administered.

Fresh carbonised bread forms an excellent

charcoal, both for a prophylactic and a tooth

powder.
Charcoal varies in its qualities according to

the substance from which it is prepared : that

of the soft woods (willow or alder) is best for

crayons and gunpowder j that of the hard
woods for fuel, and for blowpipe supports.

That made by a low red heat, not exceeding

cherry red, and which has a dull surface, is

the most valuable. If the heat be carried

much beyond this point, the charcoal acquires

a brilliant surface, and deteriorates in quality.

Chestnut charcoal is preferred by smiths for

forging, as it not only burns slowly, but
deadens as soon as the blast ceases. Areca-

nut charcoal is preferred as a dentifrice ; but
the willow charcoal or box-wood charcoal is

usually substituted for it by shopkeepers.

Ant., Sfc. Poisoning or suifocation, resulting

from respiring the fumes of burning charcoal,

has been already alluded to, and the treatment

briefly pointed out. See Carbonic anhy-
dride.

CHAE'GES (for Cattle). See Veterinart
Medicine.

CHAR'EING (Surface). The operation by
which the surface of wood is carbonised,

to prevent its decay from exposure to air and
moisture. Stakes and piles are generally thus

treated before they are driven into the ground.

Casks are charred on the inside by coopers

when they are intended to hold water. In

both these cases the fire is commonly applied

directly to the wood. A new method has,

however, been lately employed with apparent

success. This consists in washing the wood
with the strongest oil of vitriol. In this way
not only the outer surface, but the surface of

all the cracks and holes, get carbonised,

which is not the case when heat is employed.
It succeeds admirably with musty casks and
vats.

CHATHAM LIGHT. A flash light used for

military signals. It is produced by blowing a

VOL. 1.

mixture of pulverised rosin and magnesium
dust through tho flame of a spirit lamp.
CHEESE. 8yn. Ca'seum, Ca'seus, L. The

curd of milk compressed into a solid mass.
That of cominorcc is usually salted and dried,

and in some varieties it is also coloured and
flavoured.

The process of cheese-making is one which
is eminently interesting and scientific, and
which, in evei'y gradation, depends on princi-

ples which chemistry has developed and illus-

trated. When a vegetable or mineral acid
is added to milk, and heat applied, a coagulura
is formed, which, when separated from the
liquid portion, constitutes cheese. Neutral
salts, earthy and metallic salts, sugar, and gum
Arabic, as well as some other substances, also

produce the same eff'ect ; but that which
answers the purpose best, and which is almost
exclusively used by dairy farmers, is rennet,

or the mucous membrane of the last stomach
of the calf. Alkalies dissolve this curd at a
boiling heat, and acids again precipitate it.

The solubility of casein in milk is occasioned
by the presence of the phosphates and other
salts of the alkalies. In fresh milk these sub-

stances may be readily detected by the property
it possesses of restoring the colour of reddened
litmus paper. The addition of an acid neu-
tralises the alkali, and so precipitates the

curd in an insoluble state. The philosophy
of cheese - making is thus expounded by
Liebig:

—

" The acid indispensable to the coagulation

of milk is not added to the milk in the pre-

paration of cheese, but it is formed in the milk
at the expense of the milk-sugar present. A
small quantity of water is left in contact with
a small quantity of a calf's stomach for a few
hours, or for a night; the water absorbs so

minute a portion of the mucous membrane as

to be scarcely ponderable; this is mixed with

milk; its state of transformation is commu-
nicated (and this is a most important circum-

stance), not to the cheese,but to the milk-sugar,

the elements of which transpose themselves

into lactic acid, which neutralises the alkalies,

and thus causes the separation of the cheese.

By means of litmus paper the process may be

followed and observed through all its stages

;

the alkaline reaction of the milk ceases as

soon as the coagulation begins. If the cheese

is not immediately separated from the whey,

the formation of lactic acid continues, the

fluid turns acid, and the cheese itself
,

passes

into a state of decomposition.
" When cheese-curd is kept in a cool place

a series of transformations takes place, in con-

sequence of which it assumes entirely new
properties; it gradually becomes semi-trans-

parent, and more or less soft, throughout the

whole mass; it exhibits a feebly acid reaction,

and develops the characteristic caseous odour.

Fresh cheese is very sparingly soluble in

water, but after having been left to itself for

two or three years it becomes (especially if

28



^34 CHEESE

all the fat be previously removed) almost

completely soluble in cold water, forming with

it a solution which, like milk, is coagulated by

the addition of the acetic or any mineral acid.

The cheese, which whilst fresh is insoluble, re-

turns during the maturation, or ripening, as

it is called, to a state similar to that in which

it originally existed in the milk. In those

English, Dutch, and Swiss cheeses which are

nearly inodorous, and in the superior kinds of

French cheese, the caseine of the milk is

present in its unaltered state.

" The odour and fiavour of the cheese is

owing to the decomposition of the butter

;

the non-volatile acids, the margaric and oleic

acids, and the volatile butyric acid, capric and
caproic acids are liberated in consequence of

the decomposition of glycerin. Butyric acid

imparts to cheese its characteristic caseous

odour, and the differences in its pungency or

aromatic flavour depend upon the proportion

of free butyric, capric, and caproic acids

present." In the cheese of certain dairies and
districts, valerianic acid has been detected

along with the other acids just referred to.

Messrs Jljenko and Laskowski found this acid

in the cheese of Limbourg, and M. Bolard in

that of Roquefort.
" The transition of the insoluble into soluble

casein depends upon the decomposition of the

phosphate of lime by the margaric acid of the

butter; margarate of lime is formed, whilst

the phosphoric acid combines with the casein,

forming a compound soluble in water.
" The bad smell of inferior kinds of cheese,

especially those called meagre or poor cheeses,

is caused by certain fetid products containing

sulphur, and which are formed by the decom-
position or putrefaction of the casein. The
alteration which the butter undergoes (that is,

in becoming rancid), or which occurs in the

milk-sugar still present, being transmitted to

the casein, changes both the composition

of the latter substance and its nutritive

qualities.

"The principal conditions for the prepa-

ration of the superior kinds of cheese (other

obvious circumstances being of course duly

regarded) are a careful removal of the whey,
which holds the milk-sugar in solution, and a

low temperature during the maturation or

ripening of the cheese."

Cheese differs vastly in quality and flavour,

according to the method employed in its

manufacture and the richness of the milk of

which it is made. Much depends upon the

quantity of cream it contains, and conse-

quently, when a superior quality of cheese is

desired, cream is frequently added to the

curd. This plan is adopted in the manufacture
of Stilton cheese and others of a like descrip-

tion. The addition of a pound or two of

butter to the curd for a middling size cheese

also vastly improves the quality of the product.
lo ensure the richness of the milk, not only

etould the cows be properly fed, but certain

breeds chosen. Those of Alderney, Cheddar,
Cheshire, Gloucestershire, Guernsey, and
North Wiltshire deserve a preference in this

respect.

The materials employed in making cheese
are milk and rennet. Rennet is used either

fresh or salted and dried ; generally in the
latter state. The milk may be of any kind,
according to the quality of the cheese required.
Cows' milk is that generally employed ; but
occasionally ewes' milk is used; and some-
times, though more rarely, that from goats.

In preparing his cheese, the dairy farmer
puts the greater portion of the milk into a
large tub, to which he adds the remainder,
sufficiently heated to raise the temperature to
that of new milk. The whole is then whisked
together, the rennet or rennet liquor added,
and the tub covered over. It is now allowed
to stand until completely " turned," when the
curd is gently struck down several times with
the skimming-dish, after which it is allowed
to subside. The vat covered with cheese-

cloth is next placed on a "horse" or " ladder"
over the tub, and filled with curd by means
of the skimmer, care being taken to allow as

little as possible of the oily particles or butter
to run back with the whey. The curd is

pressed down with the hands, and more added
as it sinks. This process is repeated until the
cui'd rises to about two inches above the edge.

The newly formed cheese, thus partially sepa-

rated from the whey, is now placed in a clean

tub, and a proper quantity of salt added, as

well as of annotta, when that colouring is used,

after which a board is placed over and under
it, and pressure applied for about 2 or 3 hours.

The cheese is next turned out and surrounded
by a fresh cheese-cloth, and then again sub-

mitted to pressure in the cheese press for 8 or

10 hours, after which it is commonly removed
from the press, salted all over, and again
pressed for 1 5 to 20 hours. The quality of the

cheese especially depends on this part of the

process, as if any of the whey is left in the

cheese it rapidly becomes bad-flavoured. Be-

fore placing it in the press the last time the

common practice is to pare the edges smooth
and sightly. It now only remains to wash the

outside of the cheese in warm whey or w.iter,

to wipe it dry, and to colour it with annotta

or reddle, as is usually done.

The storing of the newly-made cheese is the

next point that engages the attention of the

maker and wholesale dealer. The same prin-

ciples which influence the maturation or ripen-

ing of fermented liquors also operate hei'e.

In England, a cool cellar, neither damp nor

dry, and which is uninfluenced by change of

weather or season, is commonly regarded as the

best for the purpose. If possible, the tempe-

rature should on no account be permitted to

exceed 50° or 52° Fahr. at any portion of the

year. An average of about 45° is preferable

when it can be procured. A place exposed to

sudden changes of temperature is as unfit for
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8fcoring cheese as it is for storing beer, " The
quality of Rocliefort chccso, which is prepared

from sheep's mllli, and is very excellent, de-

pends exclusively upon the places where the

cheeses are kept after pressing and during

maturation. Those ai'e cellars, communicating
with mountain grottoes and caverns, which
are kept constantly cool, at about 41° to 42°

Fahr., by currents of air from clefts in the

mountains. The value of these cellars as

storehouses varies with their property of main-

taining an equable and low temperature. Giron
mentions that a certain cellar, the construction

of which had cost only 480^. (12,000 francs),

was sold for 8600^. (215,000 francs), being

found to maintain a suitable temperature, a

convincing proof of the importance attached

to temperature in the preparation of these

superior cheeses." (Liebig.)

It will thus be seen that very slight differ-

ences in the materials, in the preparation, or

in storing of the cheese, materially influence

the quality and flavour of this article. The
richness of the milk—the addition to or sub-

traction of cream from the milk—the separa-

tion of the curd from the whey with or without

compression—the salting of the curd—the

collection of the curd, either whole or broken,

before pressing—the addition of colouring

matter, as annotta or saffron, or of flavouring

—the place and method of storing—and the

length of time allowed for maturation, all tend

to alter the taste and odour of the cheese in

some or other particular, and that in a way
readily perceptible to the palate of the con-

noisseur. No other alimentary substance ap-

pears to be so seriously affected by slight

variations in the quality of the materials

from which it is made, or by such apparently

trifling differences in the methods of pre-

paring it.

Var. The varieties of cheese met with in

commerce are very numerous, and differ greatly

from each other in richness, colour, and fla-

vour. These are commonly distinguished by
names indicative of the places in which they

have been manufactured, or of the quality of

the materials from which they have been pre-

pared. Thus, we have Dutch, Gloucester,

Stilton, skimmed-milk, raw-milk, cream, and
other cheeses; names which explain them-
selves. The following are the principal varie-

ties met with in Europe :

—

Cheese, Beickbat. From its form ; made
in Wiltshire of new milk and cream.

Cheese, Cheddae. A fine, spongy kind of

cheese, the eyes or vesicles of which contain a

rich oil ; made up into round, thick cheeses, of

considerable size (150 to 200 lbs.).

Cheese, Cheshiee. From new milk, with-

out skimming, the morning's milk being mixed
with that of the preceding evening, previously

warmed, so that the whole may be brought to

the heat of new milk. To this the rennet is

added, in less quantity than is commonly used

for other kinds of cheese. On this point

much of the flavour and mildness of thu
cheese is said to dcspend. A piece of dried

rennet, of the size of lialf-a-crown, put into a
pint of water over niglit, and allowed to stand
until the next morning, is sufficient for 18 or

20 gallons of milk. In large, round, thick

cheeses (100 to 200 lbs. each). They are gene-
rally solid, homogeneous, and dry, and friable

rather than viscid.

Cheese, Cottenham. A rich kind of

cheese, in flavour and consistence not unlike

Stilton, from which, however, it differs in

shape, being flatter and broader than the
latter.

Cheese, Ceeam. From the " strippings "

(the last of the milk drawn from the cow at

each milking), from a mixture of milk and
cream, or from raw cream only, according
to the quality desired. It is usually made in

small oblong, square, or rounded cakes, a
general pressure only (that of a 2 or 4 lb.

weight) being applied to press out the whey.
After twelve hours it is placed upon a board
or wooden trencher, and turned every day
until dry. It ripens in about three weeks. A
little salt is generally added, and frequently a
little powdered lump sugar.

Cheese, Deebtshiee. A small, white, rich

variety, very similar to Dunlop cheese.

Cheese, Ditnlop. Rich, white, and but-

tery ; in round forms, weighing from 30 lbs. to

60 lbs.

Cheese, Dutch. (Holland.) Of a globular

form. 5 to 14 lbs. each. Those from Edam
are very highly salted; those from Gouda
less so.

Cheese, GlouceSTEE. Single Glo'ster ; from
milk deprived of part of its cream; Double
Glo'ster, from milk retaining the whole of the

cream. Mild tasted, semi-buttery consistence,

without being friable ; in large, round, flattish

forms.

Cheese, Geeen or Sage. From milk mixed
with the juice or an infusion or decoction of

sage leaves, to which marygold flowers and
parsley are frequently added.

Cheese, Getjteee. A fine description of

cheese made in Switzerland, and largely con-

sumed on the Continent. It is firm and dry,

and exhibits numerous cells of considerable

magnitude. Its flavour is peculiar, and is not

generally liked by English people.

Cheese, Lincoln. From new milk and
cream; in pieces about 2 inches thick; soft,

and will not keep over 2 or 3 months.

Cheese, Nbufchatel. A much-esteemed

variety of Swiss cheese; made of cream, and

weiglis about 5 or 6 oz.

Cheese, Noeeolk. Dyed yellow with an-

notta or saffron; good, but not superior; in

cheeses of 30 lbs. to 50 lbs.

Cheese, Paemesan. (Parma, &c.) From
the curd of skimmed milk, hardened by a

gentle heat. The rennet is added at about

120°, and an hour afterwards the curdling

milk is set on a slow fire until heated to about
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150°Fahr. ; during wliicli the curd separates

in small lumps. A few pinches of saffron are

then thrown in. About a fortnight after

making the outer crust is cut off, and the new
surface varnished with linseed oil, and one side

coloured red.

Cheese, Roquefort. From ewes' milk;
the best prepared in France, It greatly re-

sembles Stilton, but is scarcely of equal rich-

ness or quality, and possesses a peculiar pun-
gency and flavour.

Cheese, Slipcoat or Soft. A very rich

white cheese, somewhat resembling butter; for

present use only.

Cheese, Stilton. The richest and finest

cheese made in England. From raw milk to

which cream taken from other milk is added

;

in cheeses generally twice as high as they are

broad. Like wine, this cheese is vastly im-

proved by age, and is therefore seldom eaten
before it is 2 years old. A spurious appear-

ance of age is sometimes given to it by placing

it in a warm, damp cellar, or by surrounding it

with masses of fermenting straw or dung.
Cheese, Suffolk. From skimmed milk

;

in round, flat forms, from 24 lbs. to 30 lbs.

each. Very hard and horny.

Cheese, Swiss. The principal cheeses

made in Switzerland are the Gruyere, the

Neufchatel, and the Schabzieger or green
cheese. The latter is flavoured with melilot.

Cheese, Westphalian. In small balls or

rolls of about 1 lb. each. It derives its pecu-

liar flavour from the curd being allowed to

become partially putrid before being pressed.

In small balls or rolls of aboat 1 lb. each.

Cheese, Wiltshire. Resembles poor

Cheshire or Glo'ster. The outside is generally

painted with a mixture of reddle or red-ochre

or whey.
Cheese, York. From cream : it will not

keep.

Qual., dfc. Cheese has been objected to

as an article of diet, but without sufficient

reason, since it is, when of good quality, emi-

nently nutritious, wholesome, and digestible.

Like all other food, cheese digests more readily

when well masticated, and the neglect of this

precaution is one reason why it frequently dis-

agrees with delicate stomachs. It is rendered
more agreeable to many palates by toasting it,

but becomes less digestible by that operation.

The basis of cheese is casein or coagulated

curd, a protein substance ; it therefore cannot
fail to prove nutritious, provided it is properly

digested. Cheese-curd, carefully freed from
water and milk by expression, and the addi-

tion of salt, is a mixture of casein and butter.

It contains all the phosphate of lime and part

of the phosphate of soda of the milk. (Liebig.)

When taken as a condiment, especially when
rich and old, it powerfully promotes the secre-

tion of the saliva and gastric juice, and
thereby aids the stomach in performing its

pi'oper functions. Rotten cheese is very un-
wholesome.

We give below the composition of some of

the principal varieties of cheese :

—

Chel"--
Glo„°ctfer

Skim.

Water . . 36-64 . . 35-61 . 43-64

Casein . . 28-88 . . 21-76 . . 45-64

Fatty matter . 35-44 . . 38-16 . . 5-76

Mineral matter 4-54 . . 4*47 . . 4-96

100-00 100-00 100-00

Stilton. Cotherstone

Water . . . 32-18 , 38-28

Butter . . . 37-36 . . 30 89
Casein . . . 24-31 . 23-93

Milk, sugar, and ex- "1 n.^g
tractive matters . J

3-70

Mineral matter . 3-93 . 3-20

100-00 10000

Gruyere.
Ordinary
Dutcli.

Water . . . 40-00 . 3610
Casein . . . 3150 . 29-40

Fatty matter . . 24-00 . 27-50

Salts . . . 3-00 . . •90

Non-nitrogenous or- \ , .-^
ganic matter and loss J

610

100-00 100-00

Concluding ItemarJcs.—It is surprising that

cheese is not more frequently made an article

of domestic manufacture, especially by house-

wives resident in the country. The operations

of cheese-making are all exceedingly simple,

and not laborious, and will, in most cases,

amply repay the outlay for the milk. Besides,

cheese is not unfrequently coloured with stains

and pigments which are injurious, and even
poisonous, the risk of taking which is not en-

countered when it is made at home. Several

persons have nearly lost their lives from eating
cheese coloured with annotta, for instance.

This substance, though harmless in itself, is

frequently adulterated witb red lead, so that
the cheesemonger may very innocently intro-

duce a poison, when he only intends to im-
prove the colour of his goods.

When a whole cheese is cut, and the con-

sumption small, it is generally found to become
unpleasantly dry, and to lose flavour before it

is consumed. This is best prevented by cutting

a sufficient quantity for a few days' consump-
tion from the cheese, and keeping the re-

mainder in a cool place, rather damp than dry,

spreading a thin film of butter over the fresh

surface, and covering it with a cloth or pan
to keep off the dirt. This removes the objec-

tion existing in small families against pur-

chasing a whole cheese at a time. The com-
mon practice of buying small quantities of

cheese should be avoided, as not only a higher

price is paid for any given quality, but there

is little likelihood of obtaining exactly the

same flavour twice running. Should cheese

become too dry to be agreeable, it may be used
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for stewing, or for making gratod clieeso or

Welsh rare-bits.

Cheese, Ap'ple. The pomace or ground
apples from the cider press.

Cheese, Dam'soa. Prep. Prom damsons
boiled with a little water, the pulp passed

through a sieve, and then boiled with about
one fourth the weight of sugar, until the mix-
ture solidifies on cooling ; it is next poured
into small tin moulds previously dusted out
with sugar. Cherry cheese, gooseberry cheese,

plum cheese, &c., are prepared in the same
way, using the respective kinds of fruit.

They are all very agreeable candies or confec-

tions.

Cheese, Facti'tious Roque'fort. Prep.
(Roulle,) The gluten of wheat is kneaded
with a little salt, and a small portion of a solu-

tion of starch, and made up into cheeses. It

is said that this mixture soon acquires the

taste, smell, and unctuosity of cheese, and
when kept a certain time is not to be dis-

tinguished from the celebrated Roquefort
cheese, of which it possesses all the peculiar

pungency. By slightly varying the process
other kinds of cheese may be imitated.

Cheese, Legumin. The Chinese prepare an
actual cheese from peas, called " tao-foo,"

which they sell in the streets of Canton. The
paste from steeped ground peas is boiled,

which causes the starch to dissolve with the

casein ; after straining the liquid, it is coagu-
lated by a solution of gypsum ; this coagulum
is worked up like sour milk, salted, and pressed
into moulds.

Cheese, Toasted. This much relished article

is seldom well prepared. The following has
beem recommended as an excellent receipt :

—

Cut the cheese into slices of moderate thick-

ness, and put them into a tinned copper sauce-

pan, with a littte butter and cream ; simmer
very gently until they are quite dissolved, then
remove the saucepan from the fire, allow the

whole to cool a little, add some yolk of e^g,

well beaten, add spice, make the compound
into a " shape," and brown it before the fire.

See PoNDTJE.

CHELSEA PENSIONER. Prep. Prom
gum guaiacum, \ oz. ; rhubarb, ^ oz. j cream
of tartar, 2 oz. ; flowers of sulphur, 4 oz.

;

nutmegs, 2 in number (all in powder) ;

honey, 1^ lb., or q. s. ; made into an electuary

by beating them together in a mortar,

—

Dose,

1 to 2 table-spoonfuls, night and morning, in

gout and chronic rheumatism. The name is

said to have been given to it from the circum-
stance of a Chelsea pensioner having cured
Lord Amherst with it.

CHEL'TENHAM SALTS. See Salts,

CHEM'IQUE or CHEM'IC BLUE. See In-

digo.

CHEROOT. A species of cigar imported
from Manilla, in the Philippine Islands, dis-

tinguished by extreme simplicity of construc-

tion as well as delicacy of flavour. The cigars

now so commonly sold as cheroots in England

are, for the most part, made of inferior tobacco,
and are often much adulterated articles.

_
CHER'RIES are the fruit of difierent spe-

cies of the genus Cerasus. They are regarded
as wholesome, cooling, nutritive, laxative, and
antiscorbutic. Brandy flavoured with this

fruit or its juice is known as cherry-brandy.
Morello cherries preserved in brandy are called

brandy cherries. See Brandt, Peuit, &c.
CHER'RY LAUR'EL. Syn. Lau'eel. The

Cerasus Lauro- Cerasus, a shrub common in

every garden in England, and often con-
founded with the true laurel or Sweet Bay,
which does not possess any of its deleterious

properties. Leaves, occasionally used instead
of bay leaves in cookery. The distilled oil and
distilled water are both poisonous. See Oil,
Watee.
CHESTNUT. Both the horse-chestnut and

the edible variety have been employed for

the adulteration not only of cofl'ee, but of

chicory.

Microscopic view of the chestnut.

CHI'CA, The red colouring matter depo-

sited by a decoction of the leaves of Bignonia

Chica in cooling. Used by the American In-

dians to stain their skin. It is soluble in

alcohol, ether, oil, fat, and alkaline lyes, and
slightly so in boiling water,

Chi'ca. See Maize beee.

CHICORY. Syn. Wild sitc'coey; Ci-

choe'ium Intt'bus (Linn.), L. A plant

belonging to the natural order Compositse. It

is indigenous to this and many other countries

of Europe, and is extensively cultivated for

the sake of its roots, which are sliced, roasted,

and ground, to form the chicory of the shops.

Nearly 100 millions of pounds are annually

consumed in Europe. Much of the chicory

used in Britain is of home growth ; but still

more is imported in a raw state from Holland

and other parts of the Continent. A blue dye

has been prepared from the leaves of this

plant.
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Tbe FEESH BOOT OF CHICOET {ra'dix chi-

co'rii re'cens) is reputed to be alterative, atten-

uant, diuretic, febrifuge, hepatic, resolvent,

and tonic; and in large doses aperient. It

is now seldom used in medicine, although it

appears to possess similar qualities and equal

activity to those of dandelion. " An infusion

of the root, mixed with syrup, becomes thick ;

forming the gomme sacoho- chicoeine of

Lacarterie." (Fee.)

Analysis of Chicory {the raw root) :
—

Moisture ....
Gummy matter (like pectin) .

Glucose, or grape sugar .

Bitter extractive .

Fatty matter
Cellulose, inulin, and woody

matter ....
Ash

77-0

7-5

11
40
0-6

9-0

0-8

100-0

The boasted boot is prepared by cutting

the full-grown root into slices, and exposing
it to heat in iron cylinders, along with about

1^§ or 2§ of lard, in a similar way to that
adopted for coffee. When ground to powder
in a mill, it constitutes the chicoey of the

grocers (chicoey coffee, succoey C; ba-
Dix chico'eii tobeefac'ta, b. c. t. con-
tei'ta)

J so generally employed both as a sub-

stitute for coffee and as an adulterant of that
article. The addition of 1 part of good, fresh

roasted chicory to 10 or 12 parts of coffee

forms a mixture which yields a beverage of a

fuller flavour, and of a deeper colour than
that furnished by an equal quantity of pure or

unmixed coffee. In this way a less quantity

of coffee may be used, but it should be remem-
bered that the article substituted for it does

not possess in any degree the peculiar exciting,

soothing, and hunger-staying properties of

that valuable product. The use, however, of

a larger proportion of chicory than that just

named imparts to the beverage an insipid

flavour, intermediate between that of treacle

and liquorice ; whilst the continual use of

roasted chicory, or highly chicorised coffee,

seldom fails to weaken the powers of digestion

and derange the bowels. " There can be no
doubt that roasted chicory must, when taken
largely, have a tendency to excite diarrhoea."

(Pereira.)

Pur., Sfc. The ground chicory of the shops,

like ground coffee, is almost universally adul-

terated. Pigments are added to it to colour

it, and various vegetable substances to lessen

its value. The following articles have been
reported to have been detected in roasted

chicory, or to have been known to be used to

adulterate it :—Venetian red, reddle, and red

clay ; roasted acorns, beans, carrots, damaged
dog-biscuits, damaged bread, damaged wheat,

horse-chestnuts, mangel wurzel, parsnips, peas,

rye, and sugar; coffee flights (coffee husks),

coffina (roasted lupins), Hambro' powder
(roasted peas coloured with reddle), and the

marc of coffee ; exhausted bark (from the tan

yards), logwood dust, mahogany dust, &c. It

has also been asserted that the scorched livers

of bullocks, horses, and dogs have been ap-

plied to the same purpose j but of this there

is not sufficient evidence. The only way to

avoid being thus cheated or poisoned is to buy
the chicory whole, and to grind it at home.

Microscopic appcarauce of chicory root.

Roasted chicory is highly absorbent of mois-

ture, and should, therefore, be always kept in

close vessels (bottles or canisters), the same
as coffee. If the lumps become tough or soft,

or the powder cakes together, it is unfit for
use ; hut in some cases it may be recovered, by
exposing it on a plate in an oven until it again
becomes perfectly dry or brittle.

Tests.—1. Powdered chicory thrown on
water turns it reddish-brown and rapidly

sinks, leaving light impurities either floating

or diffused through the liquid.—2. The cold

decoction tested with tincture, or solution of

iodine, gives a brown colour; if it turns

purple, blue, or black, it indicates the pre-

sence of roasted peas, beans, I'ye, or some other
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like substance, contaiuing starch.—3. Per-

sulphate or perchloride of iron, added in the

same way, should not materially afPect the

liquid J if it turns it bluish or blackish, it in-

dicates the presence of roasted acorns, oak-

bark tan, or some other substance containing

tannin.—4, Water acidulated with vinegar, di-

gested on the powder, should not be blackened,

or even materially darkened, by tincture of

galls or a solution of red prussiate of potash

;

the contrary shows the presence of ferrugi-

nous colouring matter.—5. The dry powder,

when incinerated, should not leave more than

4-^ to 5^ of ash, which should be of a greyish

or fawn colour; the contrary indicates the

presence of reddle, red clay, ochre, or the like.

—6. To the above may be added attention to

the odour, colour, and appearance, both to tbe

naked eye and under the microscope; by the

latter, adulteration may be easily detected.

See CoPFEE.
CHIL'BLAIN. Syn. Pee'kio, L. An in-

flammatory swelling, of a purple or lead

colour, produced by the action of cold. Chil-

blains (pebnio'nes) exclusively attack the

extremities of the body, and are generally

confined to the fingers, toes, and heels. Tbe
common symptoms are itching and irritation,

more or less intense, often accompanied with

shooting pains, and tenderness, and tumefac-

tion of the parts. Children, especially those

of a scrofulous habit, and elderly persons, are

generally the most liable to chilblains. The
common cause of chilblains is holding the

hands or feet to the fire after exposure to

cold. The sudden change of temperature

partially destroys the vitality of the minute
surfacial vessels, and thus prevents the proper

flow of blood through the part. The best pre-

ventives of chilblains are woollen socks or

stockings, good waterproof shoes, woollen

gloves, exercise, and friction. These act by
promoting the circulation of the blood in the

extremities, and protecting them from vicis-

situdes of temperature. When chilblains

have once formed, the best treatment is fric-

tion with stimulants, as spirits of wine and
camphor, oil of turpentine, opodeldoc, dilute

spirits, camphorated oil, hartshorn and oil,

&c. Linnseus recommends bathing the part

with dilute muriatic acid, just strong enough
to faintly prick the skin. When the inflamed

parts have ulcerated, they are commonly called

EIBES. In this state they should be dressed

with a little resin cerate or elemi ointment.

If fungous granulations appear, they must be

removed by touching them with nitrate of

silver or blue yitriol. See Chaps, &c.

Remedies 5oe Chilblains.—The follow-

ing have been strongly recommended by dif-

ferent parties, and may all prove useful in

their turns, as circumstances and convenience

may suggest s

—

1. Sulphate of copper, 1 oz. j rosemary

water, 1 pint j dissolve.

2. Sal-ammoniac, 1 oz. ; vinegar, ^ pint.

3. Sal-ammoniac, 1 oz, ; rum, i pint ; cam-
phor, 1 dr. The affected jiart is wetted with
the above night and morning, and when dry
is touched with a little simple ointment, cold

cream, or pomatum.
4. Soap liniment, 2 oz. ; tincture of can-

tharides, 1 oz. ; oil of cajeput, 2 dr.

5. Oil of turpentine, 2 oz. ; camphor, 3 dr.;

oil of cajeput, 1 dr. The application of the
last two is accompanied by gentle friction.

6. (Dr Geaves' Preventive.) Sulphate
of copper, 20 gr. ; water, 1 oz. As the first

three.

7. (Lejeune's Balsam.) See Chilblain
Balsam.

8. (LiNN^iTS' eemedt.) Hydrochloric acid,

1 oz, ; water, 11 oz. As No, 3.

9. (Morton's Liniment.) Calomel and
camphor, of each 1 dr, ; spermaceti ointment,

4 dr, ; oil of turpentine and cocoa-nut oil, of
each 2 dr. As No. 5.

10. (Wahlbr's Ointment.) Black oxide of

iron, bole, and oil of turpentine, of each 1 dr,

;

resin cerate, 1 oz. For broken chilblains.

We have found a mixture of equal parts of

calamine cerate and resin cerate answer quite

as well. See Cerate, Ointment,
11. (Russian remedy.) The rind of per-

fectly ripe cucumbers dried, with the soft parts

attached. For use they are placed with the

inner side, previously soaked in warm water,

over the soft parts. (Med. Zeitung.)

12. (Rhein.) Dissolve 1 oz. of tannin in a
pint of water, and 74 grains of iodine in If
oz. of spirit of wine ; the solutions are then
mixed, and enough water added to make the

whole up to 2i pints. In applying it, which
is best done at laedtime, the mixture is gently

warmed over a slow fire ; the affected part is

dipped into it while still cold, and retained in

it till the liquid, on being stirred, feels uncom-
fortably hot. The vessel is then withdrawn
from the fire, and the affected part dried over

it. The vessel must be of earthenware or

porcelain, and care must be taken not to use

too much iodine, especially when abrasions

are present.

13. (L'Union Medicale.) Oxide of zinc,

2 parts; tannic acid, 1 part; glycerin, 10
parts; balsam of Peru, 8 parts; camphor, 4
parts,

14. (Sv^ediaur's Paste.) Bitter almonds,

8 oz. ; honey, 6 oz. ; powdered camphor and
flour of mustard, of each \ oz. ; burnt alum
and olibanum, of each ^ oz.; yolks of 3 eggs;

beat to a paste. To be applied night and
morning.

15. (Vance's Cream.) Ointment of nitrate

of mercury, 1 oz. ; camphor, 1 dr. ; oil of tur-

pentine, 2 dr. ; oil of olives, 4 dr. ; mix well

together. To be apjjlied by gentle friction

2 or 3 times daily.

Ohs. All the preceding preparations are in-

tended for chilblains before they break. The
liniments of ammonia, camphor, opium, soap,
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and turpeutine, as well as the compound cam-

phor liniment of the British Pharmacopceia,

are also excellent preparations for the same

purposes.

CHIL'DREN (Care of). See Infancy.

Children (Diseases of). See the respective

heads, and Diseases.
CHIL'LIES. See Capsictjm, Peppees.
CHIM'NEYS were not introduced into Eng-

land until the reign of Queen Elizabeth, and
for a considerable period the principles of

their construction were ill- understood. When
the air inside and outside a chimney is at the

same temperature, an equilibrium exists j there

is no draught in the chimney, because the

downward tendency of that within is counter-

acted by the upward pressure of that without.

Let a fire be kindled in the grate ; hot air is

evolved, the chimney is heated, the air it con-

tains suffers expansion, and a portion is ex-

pelled. The chimney now contains a smaller

weight of air than it did before; the external

and internal columns no longer equibalauce

each other, the warmer and lighter air is forced

upwards from below, and its place is occupied

by cold, and consequently heavier air. If the

fire continues to burn, and the chimney retains

its temperatvire, the second portion of air is

disposed of like the first, and the ascending

current continues, so long as the sides of the

chimney are hotter than the surrounding air.

Should the reverse happen to be the case, as

sometimes occurs from sudden atmospheric

changes, the column of air within the chimney
rapidly contracts in volume, the deficiency is

filled up from without, the column of air be-

comes heavier than one of a corresponding

height on the outside of it, or in the apartment,

and, obeying the common laws of gravitation,

it falls out of the throat of the chimney or fire-

place just as a heavy body sinks in water, and

has its place occupied by air from above. In

this way a descending current, of more or less

intensity and duration, is established, and, if

there is a fire in the grate, the chimney
" smokes," or, if the grate is empty, perhaps

the smoke from neighbouring chimneys finds

its way into our apartments. By the judicious

arrangement of the fire-place, and the throat

and flue of a chimney, an upward current may
be constantly ensured so long as there is a fire

in the grate, or the air of the apartment is

warmer than the external atmosphere.

Count Rumford was the first who scientifi-

cally investigated the construction of chimneys.

He showed that more heat is obtained from
the fire by reflection when the coverings are

placed in an oblique position. He also di-

rected that the fire itself should be kept as

near to the hearth as possible, and that the

throat of the chimney should be constructed

much narrower than was then the practice, in

order to prevent the escape of so much heated

air as happened with wide throats. By con-

tracting the open part of the fire-place im-

mediately over the fire, as by lessening the

width of the hobs, or by bringing the throat

of the chimney closer to the fire, and by con-

tracting the throat of the chimney itself,

within certain limits, any desired amount of

draught may be obtained. When the space

above the fuel is too small, the throat too near

the burning fuel, or the throat itself too con-

tracted, the draught of a common chimney is

often too strong, and much fuel and heat is

wasted. When the reverse is the case, the

draught is commonly too languid, the fire

draws badly, a portion of the smoke escapes

into the room, and all the usual annoyances

of a smoky chimney are suffered. By a proper

attention to these conditions a common fire-

place may be adapted for the combustion of

bituminous or easy burning coal, or of anthra-

cite, and varieties of coal that require a con-

siderable draught. It may even be converted

into a wind furnace; whilst the inconvenience

of smoky chimneys may be always avoided,

and, wheii existing, easily cured. This is pre-

suming, however, that a sufficient supply of

air exists in front of the fire-place (i.e. in the

apartment), not only for the combustion of

the fuel, but also for the upward current of

the chimney. Many chimneys smoke simply

from the apartment being so ill-ventilated that

the supply here alluded to is not provided. It

may be further stated, as a rule, that the

greater the length of a chimney the stronger

will be the draught. Hence, the chimneys of

the upper rooms of a house often smoke,

whilst the fires in the rooms beneath them
burn pleasantly and vigorously. Such cases

are commonly relieved by a chimney-pot or

cowl, of which numerous varieties are now
before the public. The more crooked or

tortuous the course of a chimney the less

likely is it to be affected by eddies and gusts

of wind from neighbouring buildings or hills.

See FiBE, Geate, Smoke Peevention,
Stove.

CHI'NA. In the purchase of china, glass,

and earthenware, care should be taken to select

those patterns which in case of breakage can

be the most readily matched. Peculiar or

rare patterns should be avoided, for if any

such be broken, it will generally be found very

difficult and expensive, and frequently im-

possible, to replace them.

China, glass, and earthenware, when very

dirty, are best cleaned with finely powdered

fuller's earth and warm water, followed by

rinsing in clean water. A little clean soft

soap may be added to the water instead of

fuller's earth. See Packing, Poecelain.

CHIN'OIDINE. See Quinoidine.

CHINOLINE BLUE. See Cyanine.

CHINTZ (to Wash). Boil 2 lbs. of rice in

two gallons of water till soft; and pour the

mixture into a tub ; let it stand until it

attains a warmtli generally used for coloured

linens ; then put the chintz in it, and wash it

with the rice instead of soap, until all the

I
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dirt has disappeiiied. Next boil another 2 lb.

of rice, as above, in auotlior two gallons of

water, but strain the riee from the water, and
mix it iu warm water. Wash the chintz in

this till quite clean, and afterwards rinse it iu

the water the rice was boiled in. This will

answer the same end as starcli, as no wet will

affect it, as it will be stiff while it is worn.

If a gown, it must be taken to pieces ; and
when dried, it must be hung as smooth as

possible, after which it must be dry-rubbed

with a smooth stone, but no iron must be

used.

CHIRETTA. Chieata. The entire plant

(Ophelia cMrata) is employed iu medicine.

Northern India. The plant is pulled up by
the root when the flowers begin to decay, and
the capsules are formed. The dried plant,

sometimes with, but more commonly without,

the root, is the form in which the chiretta is

generally met with in commerce. The whole

plant is intensely bitter, but is without odour.

In its physiological action it bears a great

resemblance to gentian. Instead of a consti-

pating, it appears to possess a slightly relax-

ing effect. It is an excellent stomachic and
carminative, and is said to diminish the ten-

dency to acidity, and to be of great service in

the dyspepsia accompanying gout. No vege-

table alkaloid has been obtained from it. If

given in powder, the dose of chiretta is twenty
grains. It is, however, more generally given

in the form of an infusion or tincture (which

see).

CHI'TIN. This name has been given to the

hard, insoluble matter forming the shells and
elytra of insects. It is obtained by boiling the

elytra of the cockchafer with water, alcohol,

ether, acetic acid, and alkalies.

CHIT'TICK'S EEMEDY. Dr Chittick's

remedy for stone consisted of a fixed alkali^

administered in veal broth. (Paris.)

CHLORAL. C2HCI3O. A peculiar liquid

first obtained by Liebig, by the action of

chlorine on alcohol. The name was intended

to express its origin from chlorine and

alcohol.

Pre'p. (Liebig.) Anhydrous alcohol is placed

in a tubulated retort, and dry chlorine gas

passed through it, at first in the cold, but after-

wards with the application of a gentle heat,

until the chlorine passes unchanged through

the liquor on raising it to the boiling tempe-

rature ; on cooling, the whole forms a crystal-

line mass of what was at one time thought to

be chloral hydrate, but which subsequent

researches have shown to be chloral alco-

holate ; this is melted by a gentle heat, and

agitated with three times its volume of oil of

vitriol ; on increasing the heat a little, an oily

stratum of impure chloral rises to the surface.

It is purified by boiling it for some time (to

drive off free hydrochloric acid and alcohol),

next distilling it with an equal volume of oil

of vitriol ; and lastly, rectifying it from some

powdered quick-lime, the process being stopped

as soon as the surface of the lime becomes

dry.

Prop., <^c. Chloral is an oily liquid, pos-

sessing an ethereal smell ; it is soluble in alco-

hol, ether, and water ; with a small quantity

of the latter it rapidly changes into a semi-

solid crystalline mass (chloral hydrate), which
is soluble in a larger quantity of water; boils

at 201° ; sp. gr. 1-502. It is decomposed by
the caustic earths and alkalies. By age it is

converted into a white, solid, translucent sub-

stance (insoluble chloral), which is reconverted

by heat and by sulphuric acid into ordinary

chloral.

Obs. In operating as above the chlorine is

most conveniently introduced by a tube in-

serted into the tubulature of the retort, and a

long tube, bent upwards, should be connected

with the beak to convey away the hydrochloric

acid gas extricated, and to allow the volati-

lised alcohol and chloral to condense, and flow

back into the retort.

Chloral, Camphorated. Hydrate of chlo-

ral and camphor, equal parts. Rub them
together in a warm mortar until they liquefy.

It forms clear mixtures with oil of turpentine

and chloroform, but not with solution of am -

monia. It is a counter-irritant, and applied

externally it has been found to give relief in

rheumatic pains and neuralgia. It should be

painted on the affected part with a camel's-

hair brush.

Chloral, Hydrate. C2HCI3O . Aq. Syn.

Hydrate of chloral. Prep. " Pass dry

chlorine gas, for several days, through absolute

alcohol, sp. gr. 0'795, until it becomes a thick

viscid liquid of sp. gr. 1-57. At the beginning

of the operation the alcohol is well cooled to

prevent inflammation and explosion, but to-

wards the end of the operation the alcohol is

heated nearly to the boiling point. The re-

sulting liquid, which after a day or two

solidifies to a mass of crude chloral hydrate,

is agitated with four times its bulk of concen-

trated sulphuric acid, and the anhydrous

chloral which floats on the surface is separated

and purified by fractional distillation. The

purified anhydrous chloral is placed in a still,

mixed with 11 per cent, of water, and distilled

over chalk to remove any hydrochloric acid

that may be present ; the resulting solid dis-

tillate is then fused and poured out into shal-

low vessels to cast into cakes." (Squire.) The

purest chloral hydrate is said to be that which

has been crystallised two or three times out

of pure bisulphide of carbon.—Pro^. White

opaque solid, having a pungent odour resem-

bling that of a ripe melon. Soluble in water,

glycerin, and alcohol. Gradually volatilises

in the air, and may be distilled without de-

composition. From 100 gr. dissolved in \ fl.oz.

of water, well shaken with 1 fl. oz. of solution

of potash (B. P.), and allowed to stand for

several hoiu-s, at least 46 grain-measures of

chloi"oform should separate.

Chloral hydrate may be obtained in crystals
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by mixing the cake with about half its bulk of

chloroform, and putting aside in a cool place.

Wlien the crystallisation is complete (which
is generally in about 8 or 10 days) the crystals

are freed from the mother liquor by a centri-

fugal machine, and afterwards dried at a gentle
heat. The mother liquor may be utilised for
future crystallisations.

Uses. An excellent sedative, antispasmodic,
hypnotic, anodyne. It has done good service

in hypochondriacal and other nervous affec-

tions, as well as in the insomnia of the insane,

and of dipsomaniacs; also in asthma, hooping-
cough, and scarlet fever. It has also the re-

putation of being an efficient preventive of

sea-sickness, especially on short voyages, such
as crossing the channel, which can be accom-
plished during the sleep occasioned by the
agent.

—

Dose, from 10 to 60 gr.

It was introduced into medical practice by
Dr Liebreich, of Berlin. Immense quan-
tities are imported into this country from
Germany.
CHLGHALUM. An impure aqueous solution

of chloride of aluminum, sp. gr. 1"15 1 fl. oz.

of the liquid contains 75 grains of anhydrous
chloride. Introduced by Professor Gamgee as
an antiseptic and disinfectant, for which pur-
poses it is recommended to dilute the article as
sold with four times its bulk of water.
CHLO"EATE. Syn. HYl'EEOSYMu"EiATEt,

Chio 'eas, L. a compound in which the
hydrogen of chloric acid, HCIO3, is replaced
by a metal or other basic radical, e.g. KCIO3,
chlorate of potassium. Chlorates may be
prepared by dissolving the hydi-ate or oxide in

chloric acid, and crystallising. The alkaline
chlorates, however, are made by passing chlo-
rine into solutions of the hydrate or carbonate
of potassium or sodium, boiling the resulting
liquid, and separating the chlorate from the

chloride, which is also formed by crystallisa-

tion. They are very similar to the nitrates,

both in their general properties and com-

position. They are all decomposed at a red

heat, metallic chlorides being formed and
oxygen gas given off. Like the nitrates, they

deflagrate with inflammable substances, but
with greater facility and violence. A mixture

of this kind will detonate with a slight blow
or friction. All the chlorates are soluble in

water.

Char., Tests, Sfc. The chlorates are known
by their deflagrating when placed on red-

hot charcoal. By evolving a yellow gas

when treated with concentrated sulphuric

acid, in the cold, which gas also communicates
to the liquid a red or yellow tinge. By evolv-

ing oxygen gas when heated alone in a test-

tube. This test is not characteristic, unless

carried a stage further, by dissolving the

residual chloride out of the tube, and adding
to the filtered solution a few drops of nitrate

of silver; then the Ibrmation of a white pre-

cipitate, insoluble in nitric acid, will show that
the salt treated was a chlorate, and not a

nitrate. Pure chlorates give no precipitate

with nitrate of silver.

CHLORHY'DRICACID. See Htdbochlokic
Acid.

CHLO"EICACID. HCIO3. Syn. Hypbe-
OXYMUEIAT'IC ACID; ACIDUM chio"eicum,
L. An acid discovered by Chenevix, but
first obtained in a separate form by Gay-
Lussac.

CHLC'RIDE (-id). Syn. CHLo"ETJEETt

;

CHiOEi'DtTM, L. A chemical compound of
chlorine with a metal or other basic radical,

e.g. NaCl, chloride of sodium ; C2H5CI, chloride

of ethyl.

Prep. The majority of the metallic chlorides

miiy be made by simply dissolving the metal
or its carbonate, oxide, or hydrate, in hydro-
chloric acid (previously diluted with about
twice its weight of water), and evaporating
and crystallising the solution in the usual

manner. Zinc, cadmium, iron, nickel, cobalt,

and tin, dissolve readily in hydrochloric acid

;

copper only in strong boiling acid ; silver,

mercury, and gold, not at all. The insoluble

chlorides, as those of silver and mercury, may
be readily prepared by precipitating any of

their corresponding soluble salts with hydro-
chloric acid, or a soluble chloride, such as

common salt. Anhydrous chlorides are gene-
rally prepared by the direct action of chlorine

on the bases.

Char., Tests, Sfc, Most of the metallic

chlorides are soluble in water. Many fuse

when heated, and volatilise unchanged, but
others are completely or partially decomposed
at a red heat. All, with the exception of those

of the alkali and earth metals, are decomposed
at a red heat in a current of hydrogen. They
are recognised by the following reactions :—1.

Heated with a little peroxide of manganese
and sulphuric acid, chlorine is evolved, and
easily detected by its colour, smell, and bleach-

ing properties :—2. The soluble chlorides may
be readily detected by their solutions, slightly

acidulated with nitric acid, giving with a
solution of nitrate of silver a white, curdy
precipitate (chloride of silver), insoluble in

nitric acid, freely soluble in liquor of ammonia,
and blackened by the light :—3. The in-

soluble chlorides may be tested by digesting

them in a little liquor of potassa, when a

solution of chloride of potassium will be

formed, which may be treated as just directed

(2) ; or the chloride may be dissolved in nitric

acid, and tested with nitrate of silver as

before.

CHLORIM'ETEY. See Chloeometey.
CHLOEINA'TED LIME. See Lime.
CHLORINA'TED SO'DA. See Sodium.
CHLC'RINE. &/w.CHLOEiN'r[JM,L.; Chioee,

Fr. ; Chloe, Ger. An elementary substance

discovered by Scheele in 1774, and at first sup-

posed to be a compound body. In 1809 MM.
Gay-Lussac and Thenard suggested the jiro-

bability of it being a simple substance ; but it

was reserved for Sir H. Davy, shortly after-
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wards, to demonstrate the truth of the sugges-

tion of these foreign ehcuiists.

Nat. Mini. It exists in nature chieHy in

tlio form of cliloride of sodium, wliieh consti-

tutes roek salt when deposited in inland beds,

sea salt when dissolved in masses of water.

The sea also contains chlorides of potassium,

calcium, and magnesium. It is a constituent

of several well-known minerals. It has been
met with in the air of volcanic districts, com-
bined with hydrogen, as hydrochloric acid.

Prep. Strong hydrochloric acid is poured

on half of its weight of finely-powdered

peroxide of manganese, previously placed in a

glass flask or retort; chlorine gas is imme-
diately evolved, even in the cold, but much
more rapidly on the application of a gentle

heat, and is collected in clean, dry bottles by
displacement. The tube conducting the gas

is so arranged as to reach to the bottom of

the bottle, and the chlorine, being heavier

than the air, displaces the latter without

mixing with it. The bottle is known to be

fuU by the gas, easily perceived by its green

coloui', overflowing the top of the vessel. The
bottle is then closed up with an accurately

fitting stopper, previously greased, and an
empty one put in its place, which is subse-

quently treated in like manner. To free the

gas entirely from hydrochloric acid it is

passed through a wash bottle containing a

small quantity of water; and to render it

quite dry it is passed over fused chloride of

calcium. When the presence of moistm'e is

no object chlorine may be collected over warm
water, or, what is better, a saturated solution

of common salt, in the pneumatic trough.

The mercurial trough cannot be employed, as

the chlorine rapidly acts upon the metal, and
becomes absorbed.

Commercial.—From oil of vitriol and water,

of each 7 parts, cautiously mixed, and allowed

to cool ; chloride of sodium (common salt), 4
parts, mixed intimately with peroxide of man-
ganese, 3 parts. The dilute acid is placed in

a retort or other generating vessel, and the

powder added. The gas comes off slowly at

first, but the application of a gentle heat causes

it to rush forth in large quantities. Of late

years, owing to the general demand for bleach-

ing agents, numerous new methods and sug-

gestions for obtaining chlorine have been
patented, of which the following are the most
important

1. Elliott. By this method the reconversion
of the chloride of manganese to peroxide was
attempted as follows :—The manganese resi-

dues left in the still are first heated to dryness.

They are then roasted in a current of steam,

the result being the formation of hydrochloi-ic

acid (which is condensed), and a residue con-

sisting of a mixture ofprotoxide and peroxide
of manganese.

2. Gatty. In this process the manganese
residues, after evaporation to a suitable con-

sistence, are mixed with nitrate of soda, and

the nitrate of manganese and chloride of

sodium formed, when dried, are strongly heated
in an iron retort, the fumes of nitric acid

which come off being employed in the manu-
facture of sulphuric acid. The residue in

the retort, consisting of peroxide of man-
ganese, being lixiviated, yields the peroxide in

a pure state

:

Mn(N03)2 + 2(NaCl) + 0^ = MnOj+ 2NaCI
+ 2(N03).

3. Hoffman. This process consisted in the
regeneration of the manganese by means of

soda waste. In this process the chloride of

manganese is, by the addition of the yellow
ley obtained from the lixiviation of soda waste,

converted into sulphide of manganese. The
precipitate so obtained consists of

Sulphide of manganese . 55'00
Sulphur .... 40-00

Protoxide of manganese . 5

100-00

This is dried and then calcined, the sulphurous
acid evolved being conducted into the sul-

phuric acid chamber.
The residue, which has the following com-

position

—

Sulphate of manganese . 44-50
Peroxide of manganese . 18-90

Protoxide of manganese . 36-60

100-00

—is next mixed with nitrate of soda and
heated to 300° C, yielding sulphate of soda

and nitrate of manganese, the latter, how-
ever, being at once decomposed into per-

oxide of manganese, and nitrogen peroxide,

thus :

—

a. MnS04 -f 2NaN03= Mn(N03)2 -I- Na2S04.

b. Mn(N03)2=Mn02-(-2N02.

After the mass has cooled, the sulphate of soda

is washed out, the residue yielding, according

to the inventor, a material equal to native

peroxide of manganese.
4. Schlosing. Manganese is acted upon

with a mixture of hydrochloric and nitric

acids, the degree of concentration of the acids

being so regulated by the addition of water

that the mixture yields only chlorine, whilst

protonitrate of manganese is formed ; this

salt being calcined yields peroxide of man-
ganese and nitric acid. The nitric acid aids

the oxygen of the air in decomposing the

hydrochloric acid.

The following equation will explain the

successive stages of the reaction :

—

a. 2HClH-2HN03-i-Mn02= Cl2-)-Mn(N03)

-t- 2 H2O.

b. Mn(N03)2=Mn02-t-2N02.

c. 2N02-t-H20-i-0=2HN03.

5. Vogel. By decomposing chloride of cop-

per by heat. The chloride in the crystalline
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state is mixed with half its weight of sand and
heated in earthenware retorts to 200° to 300°

C, yielding chlorine gas, while the remaining

protochloride of copper is reconverted into per-

chloride by the action of hydrochloric acid.

According to Laurens the reaction is as

follows :

—

a. 2CuCl2= CI2 + 2CU22CI2.

h. Cu2Cl2+2HCl + = H20 + 2CuCl2.

6. MacDougal, Rawson, and Shanks. This

is effected by decomposing chromate of lime

by means of hydrochloric acid, the result being

the formation of chloride of chromium, chloride

of calcium, and the evolution of free chlorine ;

thus

2CaCr04 + 16 HCl= CrgClg + 2CaCl2 +
SHaO + Clg

158 ])arts of chromic acid yield 106 parts of

chlorine. The chloride of chromium is again
precipitated with carbonate of lime, and by
ignition converted into chromate of lime.

Only three eighths of the chlorine contained in

the hydrochloric acid is given up, whilst man-
ganese yields one half.

7. Hargreaves proposes to evaporate a solu-

tion of protochloride of iron to dryness, and
then to heat the dried substance in a cur-

rent of air, at a temperature of about the

melting poiiit of zinc, by which means per-

chloride of iron and free chlorine would be
obtained. Thielbierge's suggestion consists in

passing air over protochloride of iron, and so

giving rise to peroxide of iron and chlorine.

This, like Hargreaves' proposition, possesses the

disadvantage of furnishing the chlorine very
largely diluted with air and nitrogen.

8. Jessie de Mothney. This chemist has

proposed a continuous process which is as

follows :—Peroxide of manganese either alone

or mixed with lime is put into a retort, which,

when heated to redness, has a current of hydro-

chloric acid gas passed into it. A disengage-

ment of chlorine and steam takes place, and
there remains in the retort a mixture of un-

decomposed peroxide of manganese with

chlorides of manganese and calcium. The
retort containing the undecomposed peroxide

and chlorides being still kept at a red-heafc, air

or oxygen is passed over them, the result being

that the manganic chloride is decomposed at

once.

The chlorine liberated by this last operation

is conveyed into vats containing a mixture of

lime and manganous oxide, which substances

have been previously formed by the decom-
position of the manganous chloride by lime,

the soluble chloride of calcium having been
run off. Sesquioxide of manganese and hypo-

chlorite of calcium are formed in the vats,

and these two, reacting on each other, give

rise to peroxide of manganese and chloride of

calcium. With fresh hydrochloric acid this

latter product yields more chlorine for use in

the chambers. Magnesia may be substituted
for lime.

9. Dunlop. This process, which may be re-

garded as the first practical method for utilising

the whole of the exhttusted manganese resi-

dues, and rendering them capable of reappli-

cation in the production of chlorine, was
devised by Mr Dunlop in 1855, since which
time it has been in use in the alkali works of

the Messrs Tennant, at St EoUox, Glasgow.
The operation consists in precipitating the
chloride of manganese in the still liquor by
carbonate of calcium ; the resulting manganese
carbonate being decomposed by heat. The
liquors are previously mixed with a little milk
of lime, which frees them from ferric oxide,

alumina, and silica.

Being allowed to stand until these and all

other insoluble matters are precipitated, the
clear solution containing the chloride of man-
ganese is mixed with finely divided chalk,

when the following reaction ensues :

—

MnCl2+ CaC03=MnC03-f CaClj.

The resulting milky liquid is then run into

large iron boilers, through each of which
passes horizontally an iron shaft furnished
with a number of projecting arms. This
shaft having been put into revolution so as

to keep the contents of the boilers agi-

tated, steam is admitted into them under a
pressure of from two to four atmospheres,

and by the combined effects of heat and pres-

sure the decomposition of the manganese
chloride by the calcium carbonate is accom-
plished in about four hours. The manganese
carbonate is then allowed to subside, the

calcium chloride solution is drawn off, the

precipitate carefully washed, and thrown up
in heaps on an inclined surface to drain.

When partially dried the carbonate of man-
ganese is placed in small low wagons, made of

sheet-iron, supported on rollers, and slowly

drawn through a furnace by means of a chain.

The furnace holds forty-eight of these little

wagons. The furnace is 50 feet long, 12 feet

wide, and 10 feet high. " A fire-brick flue

runs down the centre of the bottom of the

furnace, and is connected at the far end with

two return metal pipes, which lie on each side

of the flue. A uniform heat at about 660° F.

is maintained in the furnace, in which four

lines of rails are laid for the small wagons
to run along. The half-dried substance loses

all its moisture and part of its carbonic

acid as the wagons pass along the first line of

rails, and as they return down the second line

a further escape of carbonic acid ensues, and
eventually the expulsion of all the acid, and
the peroxidation of the manganese is com-
pleted during the passage of the wagons on
the third and fourth lines," The operation

lasts about forty-eight hours, the substance

gradually changing in colour from white to

brown, and lastly to black.

The ends of the furnace are closed by loose

huiiging doors, so as to ensure the entrance of

a sufficient supply of air. The tire-place is

situated below the fioor of the furnace, and
requires very careful watching. The resulting
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product is a mixture of oxides of mangiim^sci

and contains about 72 per cent, of peroxide of

manganese.
9a. A. Dunlop. Another process designed by

Mr Dunlop, and also in use at Messrs

Tennant's, is as follows :—Nitrate of sodium
(Chilian nitre) and chloride of sodium are

decomposed by being heated in cast-iron cylin-

ders with sulphuric acid. The gaseous products

are made to pass through leaden Woulff's

bottles containing sulphuric acid, which ab-

sorbs the nitric peroxide formed, and allows the

passage of the chlorine into the chambers.

The reaction may be represented by the fol-

lowing equation :

—

NaCl + NaNOs + H2SO4= CI + NOg + NaoSO^

-hHA
The sulphuric acid charged with nitric

peroxide is used in the manufacture of chamber
acid.

10. Weldon. a. The process by which the

greater part of the chlorine employed in

the manufacture of bleaching compounds is

now obtained and which has hitherto proved

the most practical is that of Mr Walter
Weldon. We have the authority of Mr
Kingzett, in his work on ' The Alkali Trade,'

for the statement, that out of 90,000 tons of

bleaching powder made in Great Britain in

1874, 50,000 were procured by Weldon's
method ; and turning to the Continent we find

the process largely adopted in Germany,
France, and Belgium. The utilisation and
regeneration of the residual product left in

the still after the evolution of the chlorine

which it will be presently seen is accomplished

by the above process, is not the only advan-
tage accruing from it, since it has also been
the means of removing an extensive source of

contamination of many of our streams and
rivers, into which the then useless chloride of

manganese was thrown previous to Mr
Weldon's invention. It is true that the only
waste product formed in the course of the
operations, viz., chloride of calcium, is got rid

of by being run into the nearest waters, but
it is stated by the Rivers Pollution Commis-
sion, beyond making these harder, no other
objectionable effect is caused by it.

Mr Weldon's process is based upon the fact,

that if protoxide of manganese be suspended
in a solution of chloride of calcium, and an
excess of lime be added, the protoxide will

become readily converted into peroxide if air

be forced into the liquor. It had long been
known that it was possible to convert into a
peroxide the protoxide of manganese obtained
by treating the residual still liquors with an
equivalent of lime, but all attempts to reduce
this knowledge to practical account had
proved unsuccessful until Mr Weldon at-

tempted it.

Mr Weldon made the important discovery,

that whilst protoxide of manganese is by
itself, when treated in the wet way with air,

only capable of beiug converted into peroxide.

at the greatest, to the extent of one half j the
addition to the pi'otoxide so treated of a
certain quantity of lime converted the whole
of it into peroxide in less than a twentieth
the time required to peroxidise half the pro-
toxide if lime were .absent. It will be seen
that it is the employment of an excess of lime
which constitutes the success of Mr Weldon's
process, which is as follows :

—

The residual liquors remiiining in the still

after the chlorine has been evolved by the
action of hydrochloi'ic acid on peroxide of
manganese, and in which chloride of man-
ganese is by far the predominating constituent,

are run into a receptacle termed the
neutralising toell, which is usually six feet in

depth by twenty in diameter. In this well
the free hydrochloric acid of the still-liquor

is neutralised by the addition of limestone or

chalk, which at the same time serves to decom-
pose the soluble ferric and aluminic chlorides

present in the liquid, and to precipitate them
as insoluble oxides. During this process the
contents of the well are kept in a state of

brisk agitation by means of a suitable stirrer.

After this treatment the now neutral liquor

consists of chlorides of manganese and
calcium in solution, of a small quantity
of suspended ferric and aluminic oxides

and chalk. It additionally contains also in

suspension a by no means small quantity of

sulphate of lime, derived from the sulphuric

acid always present in varying amount in the
commercial hydrochloric acid used.

From the neutralising well the liquor is

pumped to a height of some forty feet into

tanks, called the chloride of manganese
settlers, in which after from two to four hours
it deposits the solid matters suspended in it,

the supernatant clear liquor assuming a pale

rose-coloured appearance.

The next operation is to draw off by means
of syphons, which can be lowered or raised in

the settlers to any desired level, this clear

liquid, containing the chlorides of manganese
and calcium, into a vessel called the oxidizer

;

this latter being an iron cylinder, of from eight

to twelve feet in diameter, and from twenty-
two to thirty -five feet deep. Two pipes

go down nearly to the bottom of the oxi-

dizer ; the larger one being used for con-

veying a blast of air from a blowing
engine, and the smaller for the injection of

steam. The introduction of steam is only had
recourse to in case the liquor when drawn into

the oxidizer should not have the requisite

temperature, viz. 130° or 140° Fahr. Imme-
diately above the oxidizer a reservoir contain-

ing milk of lime is placed. A great deal

depends upon the careful preparation of the

milk of lime, since on the degree of fineness

in which the lime is added to the manganese
chloride in solution depends the rapidity with
which it acts ir the oxidizer. The milk of

lime is kept constantly agitated, to ensure its

being of uniform consistency, and should con-



446 CHLORINE

tain from 15 lbs. to 20 lbs. of hydrate of lime

in every cubic foot of the mixture.

A charge of the clear liquor having been

drawn into the oxidizer, and raised if neces-

sary to the requisite temperature, the blowing
in of air is begun, whilst at the same time
the milk of lime is run into the oxidizer as

rapidly as possible, the flow of milk of lime

being only discontinued when a sample of the

filtrate drawn off, by means of a tap placed

near the bottom of the oxidizer, ceases to give

the manganese reaction when mixed with a

solution of bleaching powder. This reaction

consists in the production of a purple colour

caused by the formation of permanganate of

calcium. More milk of lime is then added,

when the contents of the oxidizer are found
to consist of a thin white mud, composed of a

solution of calcium chloride, holding in sus-

pension a mixture of protoxide of manganese
and lime. The injection of air heing continued

the white mud rapidly becomes darker in

colour, and soon changes into a thin black mud
composed of solution of calcium chloride,

holding in suspension certain compounds of

peroxide of manganese partly combined with
protoxide of manganese, but chiefly with lime,

which compounds Mr Weldon terms " manga-
nites." Mr Weldon suggests that the

manganites so formed may be regarded as

salts in which the basic radical is calcium

or manganese, and the acid radical MnOgj
and may be represented by the formulae

CaMnOa and MnMnOj ; and possibly

also CaMnOg (Mn02)2. "The quantity

of lime which has to be put into the oxi-

dizer before the filtrate from a sample of

its contents ceases to yield the manganese
reaction varies very considerably. Recently
precipitated protoxide of manganese dissolves

very appreciably in neutral solution of chloride

of calcium, its solution therein comporting
itself with reagents exactly like solutions of

manganese salts. It dissolves also in solu-

tion of oxychloride of calcium, that is to say,

in solution of chloride of calcium containing
dissolved lime ; its solution in oxychloride of

calcium not giving the ordinary manganese
reactions."

" Hence even if all portions of the lime added
to the chloride of manganese in the oxidizer

were capable of acting on chloride of man-
ganese equally readily, manganese could

not cease to be so in solution as to be detect-

ible by ordinary reagents, until more than an
equivalent of lime had been added—that is to

say, until enough had been added not only to

decompose all the chloride of manganese, but
also to form a certain quantity of oxychlorate
of calcium. It is never the case, however,
that all portions of the lime used are capable
of acting on the chloride of manganese with
equal readiness. The lime used always con-
tains a larger or smaller proportion of particles

coarser than the rest, which coarser portions
cannot of course act so rapidly as the finer ones

;

and as the decomposition of the chloride of

manganese requires to be completed as quickly

as possible, those portions of the lime which
will not act upon it instantly are scarcely

allowed time to act upon it at all.

" These coarser portions of the lime thus con-

tribute very little to the decomposition of

the manganese, though they afterwards dis-

solve completely in the hot solution of chloride

of calcium, and then play their full part in

the reactions which take place during the

subsequent blowing. The proportion of lime

which thus does not act on the chloride of man-
ganese varies with the source of the lime, and
withthe manner in which it is prepai'ed, so that

the quantity of lime which has to be added
to a charge of chloride of manganese liquor in

the oxidizer, before the filtrate from a sample
of the resulting mixture ceases to become
coloured on the addition of solution of bleach-

ing powder, varies from about 1*1 to 1*45

equivalent.

"The further quantity of lime which is added
after that point has been reached is now
usually so much as to raise the total quantity

to about 1"5 or 1"6 equivalents, being from
one half to six tenths in excessof the quiintity

which actually takes part in the decomposition

of the chloride of manganese."^
As previously stated, Mr Weldon found that

if only so much lime is employed as is neces-

sai'y to precipitate the manganese, not more
than half the protoxide of manganese will be
converted into the peroxide, and that even this

result will be accomplished very tardily. And,
as has been already mentioned, a greater and

Jj
more rapid yield of protoxide can only be ob- ]|

tained by using a larger proportion of lime. *

Any excess, however, of lime over that abso-

lutely required for the peroxidation of the

protoxide of manganese must be sedulously

avoided, since a superabundance of lime leads

to the formation of compounds that are not

readily peroxidised. Should such compounds
be formed, it is necessary to destroy them, and
this may be done by the addition of a fresh

quantity of chloride of manganese. The
objectionable compounds in question are

lime and protoxide of manganese, which
are known in the process under the name of

"bases;" and the reason why it is desirable

to prevent as much as possible their formation

will become evident when it is remembered
that they cannot furnish chlorine when treated

with hydrochloric acid, but that they merely
dissolve in this latter.

The injection of air into the oxidizer, which
constitutes the blowing operation, varies from
two to four hours.

The quantity required to be blown in is

chiefly dependent upon the depth of the oxi-

dizer, and upon the amount of protoxide of

manganese contained in a given volume of the

charge.

1 ' Cliemistry, Tlieorctical, Practiciil, and Aniilytical, as

applied to tlie Arts and Manufactures.'—Mackenzie & Co.



CHLORINE 447

The greater the depth of this latter the

more rapidly does the peroxidation take place

;

and the greater the number of molecules of

protoxide in a given volume of the charge, the

larger is the total surlaco presented to the

action of injected air, and consequently the

greater is the proportion of the oxygen ab-

sorbed.
" In one instance 175,000 cubic feet of air

were blown in during five hours, and of

the oxygen contained in this, 14i'8 per cent,

(equal to rather more than 4 cwt.) was ab-

sorbed in the production of 22 cwt. of peroxide

of manganese.^

The expenditure of mechanical power in

forcing the air into the oxidizer averages be-

tween seven and eight horse-power for every

100 lbs. of peroxide of manganese obtained. In

theory, to produce the quantity of chlorine

contained in a ton of bleaching powder con-

taining 37 per cent, of chlorine, 1020 lbs. of

peroxide of manganese would be required

;

but it is found in practice that instead of this

quantity of peroxide giving the above result,

1100 lbs. are needed.
" The consumption of lime averages 14 cwt.

per ton of bleach. By this process 1 ton of

bleach is made, using 2832 lbs. of hydrochlo-

ric acid, generated by the decomposition of

47"5 cwt. of salt, viz. a quantity which theo-

retically yields 3334 lbs. of hydrochloric acid.

There is therefore a loss of acid of 15 per

cent. The loss of manganese varies from 4
to 10 per cent. The whole of the lime is lost,

and two thirds of the total chlorine (in com-
bination with calcium) contained in the acid

used.'*

When sufficient air has been blown into the

oxidizer, the contents which consist of a solu-

tion of chloride of calcium, holding in sus-

pension peroxide and protoxide of manganese
and lime, are run into one of a range of

settling tanks placed below the level of the

oxidizer. These tanks are known as mud
settlers. In these the manganese mud is left to

deposit until about half its volume has become
clear. It generally requires 3 or 4 hours to

deposit. The clear part, which consists of

chloride of calcium, being then decanted by
means of a swivel-pipe, is usually thrown
away. The mud remaining in the settlers,

which contains in a cubic foot from 4 lbs. to

5 lbs. of peroxide of manganese, is now in a

fit condition to be placed in the still, where it

is to be exposed to the action of the hydro-

chloric acid. The stills, which are made of

slabs of hard siliceous sandstone or of York-

shire flagstones, and are usually in the shape

of an octagonal prism, are about 8 feet

square, and 10 feet in depth. Mr Kingzett

says "the new Weldon stills are polygonal in

shape, about 12 feet across, and 7 feet to

8 feet deep." Contrary to the coui-se for-

merly followed, when native manganese was

I Weld on. 2 Kingzett

used in the Weldon process, the still is charged
with hydrochloric acid first, and the manga-
nese mud is run in upon the acid in a sinall,

steady stream, the flow of which can be regu-

lated by a stopcock. Steam being carefully

admitted into the still at the same time, the

mud dissolves very rapidly in the acid, and
the chlorine is evolved in an even current, the

force and flow of which is dependent upon
and can be very accurately regulated by the

admission of the mud.
The time occupied before the reaction be-

tween the acid and the manganese is com-
pleted varies in different works from two to

six hours. At the end of this time the con-

tents of the still are run off into the well

placed below it, and are afterwards submitted
to the various operations already described,

which we have seen to accomplish the regenera-

tion of the residue and eff'ect its reconversion

into peroxide of manganese. The process is a

continuous one, and theoretically the original

quantity of manganese should be capable of

being used over and over again for an un-

limited number of operations. In practice,

however, there is always found to be a loss of

a small per-centage of manganese, arising from
some of the chloride of manganese being

carried down by the sulphate of lime and the

ferric and aluminic oxides in the settlers, and
not being thoroughly recovered when the

deposit is washed ; for, though an exhaustive

washing of the precipitated matters could be

easily managed, the bulk of the wash waters

would render the recovery of the chloride of

manganese from them a non-paying affair.

This loss of chloride varies according to the

statements of difl'erent manufacturers from 2

to 10 per cent.

It is stated that not only is the chlorine

yielded by Mr Weldon's process of very pure

quality, and the bleaching powder manu-
factured from it very high of strength and
excellence; but that over from 20 to 25 per

cent, more bleach is obtained from a given

quantity of hydrochloric acid, when artificial

peroxide of manganese is used instead of the

native. This advantage is chiefly owing to

the artificial manganese (of the manganese
mud) from its physical condition being much
more accessible than the native form of man-
ganese to the action of the hydrochloric acid,

and from its dissolving in the acid so much
more readily and thoroughly, and neutralising

as much as from 95 to 99 per cent, of it, a

much larger amount than the native ores are

capable of neutralising.

Again, the bleaching powder produced by

the above process stands not only very high in

point of strength, but varies very little in the

amount of chlorine it contains, as may be

gathered from the following table, which

shows the average strength for thirteen

consecutive weeks of the bleaching powder
made at six large and different manufac-

tories:—.
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Factory.

Week.

I. II. III. IV. V. VI.

1st 36-9 37-8 36-7 36-3 36-6 36-6

2nd 36-1 36-8 36-7 362 35-1 37-4

3rd 36-5 38-0 36-6 36-1 37-2 37-9

4th 35-9 37-1 35-9 36-2 36-8 371
5th 35-8 36-9 36-0 36-3 36-5 37-8

6th 360 37-0 36-2 35-9 36-5 37-2

7th 36-5 36-0 36-3 36-6 35-8 36-8

8th 36-3 36-8 36'3 36-3 35-0 37-1

9th 36-4 36-3 36-8 35-7 35-2 37-0

10th 36-5 36-7 36-3 360 36-2 37.6

11th 36-8 36-8 36-2 35-9 36-0 37-2

12th 36-8 35-9 35-6 35-6 36-1 37-2

13th 367 35-2 35-9 361 369 37-5

Spite of the expensive plant required to work
Mr Weldon's process, it is said to possess very

decided advantages over the old methods as

far as regards cost of production.

In connection with Mr Weldon's process

may be mentioned Mr Valentin's modification

of it, for which a provisional patent was taken
out by this latter gentleman. Instead of

adding more lime, after the neutralised still

liquors have been precipitated by an equiva-

lent of lime, as is done in the above process,

Mr Valentin adds a solution of potassium ferri-

cyanide, and air being blown in, the peroxida-

tion of the manganese is effected much more
quickly than in Mr Weldon's process.

It was also calculated that, by Mr Valentin's

method, bleaching powder could be produced
at a cost of about ten shillings per ton less

than when made by Mr Weldon's.

For the successful working of Mr Valen-

tin's process it is necessary that the ferri-

cyanide should be recovered, not only because

of its cost, but also because its presence gives

rise to the production of cyanogen compounds,
whichwouldenterthe chamberwith the chlorine.
Hitherto no economical plan for the recovery

of the salt has been devised, and consequently

Mr Valentin's proposed modification of Mr
Weldon's process has failed to be adopted.

h. A second process for obtaining chlorine,

called " the magnesia process," has been
devised by Mr Weldon. In the previous

method, or " lime process," two thirds of the

chlorine contained in the hydrochloric acid,

as we have seen, is lost, passing away in the
form of waste chloride of calcium.

In the " magnesia process " all the chlorine

is utilised, the acid employed being made to

yield the whole of its gas in the free state.

The regeneration of the manganese peroxide
being likewise accomplished, and the process

being a continuous one, theoretically no loss

of material should take place.

Beyond the employment of liquor pumps,
no machinery is requisite for carrying out the

operation, which, being very simple in its

details, requires the employment of little

skilled and, consequently, expensive labour.

Further, the inventor claims for it the pro-

duction of bleaching powder at a less cost per
ton than by any other process. The " mag-
nesia method" is worked as follows :

—

The spent liquors of the still, consisting of

chloride of manganese and free hydrochloric

acid, are neutralised with magnesite, or, as it

is sometimes called, Greek stone—a very pure
native form of carbonate of magnesia. Some-
times the magnesite is calcined, and the mag-
nesia thus obtained used instead.

The neutralisation may be effected either in

the still itself, or in a well made of cast iron.

The liquid is next pumped into the settlers, in

which it deposits its ferric and aluminic oxides

and sulphate of lime. The clear liquor con-

taining the chlorides of manganese and mag-
nesia is then run into an iron evaporating pan,
where it is concentrated by boiling until it

reaches a temperature of between 300° and
320° F. At this pomt the magnesium chloride

begins to be decomposed by the water, and
hydrochloric acid is given oflr. When it has
reached the above degree of concentration, it is

conveyed into a mufiie furnace. This furnace
is divided into two compartments, separated

by an iron door, which can be opened or shut
by means of a pulley placed outside. The
desiccation of the mass which is accompanied
with the evolution of a little chlorine and
a large amount of hydrochloric acid, having
been completed in one of the divisions of the

furnace, it is broken up by constant stirring

into thin cakes and raked into the second
division, where it is gently heated with access

of air; when the operation is complete the

residue which left the first compartment as

a mixture of manganese and magnesium
chloride becomes converted into manganate
of magnesia (MgMnOs), its chlorine having
been driven off partly in the free '^tate and
partly as hydrochloric acid. "As long as

water is present in the furnace hydrochloric
acid is evolved, and as the main evaporation
takes place in the first division of the furnace,

it is chiefly hydrochloric acid that is there
generated. In the second division it is chiefly

chlorine which is evolved, but it is, of course,

mixed with some hydrochloric acid. It is,

indeed, doubtful whether much manganese
chloride is decomposed by the water so long
as there remains any chloride of magnesium, as

this body is far more readily decomposable."^
It is stated that all the manganese is not

converted into peroxide in the furnace, but
that a certain portion of it is left as protoxide

;

which, with the magnesia, constitutes the use-

less "bases." The completion of the process

is known when portions of the cake drawn from
time to time from the furnace cease to indicate

any increase in the quantity of peroxide of

manganese.
1 Kingzctt.
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The finely-divided black powder—manganatc
of magnesium—thus obtained, after leaving the

furnace and when sufficiently cold, is ready for

the stills—where, in contact with hydrochloric

acid, it is again employed in the generation of

chlorine.

The chlorine leaves the furnace mixed with
much hydrochloric acid, nitrogen, and air.

The gaseous mixture is drawn bj' a chimney
draught through the coke towers, as in the

making of salt-cake. By this contrivance the

hydrochloric acid is i-ecovered, yielding a solu-

tion strong enough to react upon fresh man-
ganese in the still. The diluted chlorine may
be made to ascend leaden towers, where it

comes in contact with a shower of milk of

lime, which absorbs the gas and forms ordi-

nary bleaching liquid, whilst sometimes it

is employed iu the production of potassium
chlorate.

We have seen that the chlorine yielded by
the " magnesia process " is partly in the con-

centrated, and partly in the dilute condition.

The ratio of strong chlorine generated in the

still to that of weak chlorine produced in the

furnace may be anything between one to one,

and one to about four, at pleasure.
" When working so as to obtain strong

chlorine and weak chlorine in about equal

proportions, the quantity of the liquor to be
boiled down per ton of total bleaching powder
made was about 105 cubic feet. As the pro-

portion of the weak chlorine increased, the

quantity of liquor to be boiled down dimi-

nished until, wben the proportion of the weak
chlorine to that of the strong became as four

to one, the quantity of liquor to be boiled

down per ton of total bleaching powder made
was only about 40 cubic feet."^

11. (Deacon.) As we have already seen,

Vogel proposed to obtain chlorine by the de-

composition by heat of cupric chloride, and
to reconvert the resulting cuprous chloride

into the cupric salt by treatment with hydro-
chloric acid.

Chlorine may be produced by passing a

mixture of gaseous hydrochloric acid and
air over heated bricks or other porous sub-

stances, a reaction which Oxland unsuccess-

fully attempted to turn to account for the

production of chlorine for manufacturing
purposes. The cause of failure appears to

have been the great heat necessary to effect

the decomposition of the acid atmospheric
oxygen.

In the late Mr Deacon's process both
Vogel's and Oxland's methods are combined.
He discovered that to be able to generate

chlorine and water from gaseous hydrochloric

acid and air, a very much lower temperature
than that employed by Oxland was necessary,

and he found that this diminished tempera-
ture could be attained, if the gas and air to

be decomposed were passed over porous bricks

1 'Chemistry, Theoretical, Practical, and Analytical.'

—

Mackenzie & Co.

saturated witli a solution of sulphate of copper,
and heated to a temperature of 700° to 750° F.

Beyond this point lie found the heat ought
not to be carried ; for at 800^ the cupric
chloride formed begins to volatilise, and to

condense iu the cooler parts of the apparatus
(presently to be described), thereby interfer-

ing with the draught through it, and delaying
the working, since its removal becomes neces-
sary. It was found that below 400° the re-

action does not take place. Experience has
demonstrated that the best temperature to

effect this decomposition is 625° P.

The hydrochloric acid obtained either from
a soda furnace or evolved from an aqueous
solution is immediately mixed with a quantity
of air containing an excess of oxygen over
that required for liberating all the chlorine

from the evolved hydrochloric acid, and passed
through heated U-shaped tubes of cast-iron,

from which the gaseous mixtures obtain the

necessary temperature. The original plant
was so contrived that the heated gases were
conveyed from the U-shaped tubes into a

series of nine towers made of iron or other
suitable material. Entering by a pipe at the

bottom of the first tower, and passing on to

the second, the gases came into contact with
a series of ordinary agricultural drain pipes of

small bore arranged with vertical spaces,

these pipes being saturated with a solution of

sulphate of copper and sulphate of soda, it

being subsequently found that this latter

addition increased the efficacy of the copper

sulphate, as well as its power to resist decom-
position. From the first two towers of the

series the mixed gases traversed the remaining
ones, where they encountered small pieces of

common brick, fire brick, or burnt clay also

impregnated with the copper and soda sul-

phates, after reacting upon which they passed

out of the apparatus, called the ' decomposer.'

In the more recently made decomposers we
believe the nine towers were abolished, and
one chamber substituted for them, the drain-

pipes being at the same time abandoned for

pieces of brick and clay marbles.

A decomposer upon this latter principle is

said to have been in use for several months at

a factory in Berlin, and to have worked per-

fectly satisfactorily. After leaving the de-

composer, the gaseous mixture, which now
consists of chlorine, water, nitrogen, uncon-

sumed oxygen, and undecomposed hydro-

chloric acid, after being cooled, is passed

through water, by which means it is deprived

of its hydrochloric acid.

It is next made to ascend a tower, where,

meeting with a stream of sulphuric acid run-

ning over coke, it is deprived of its water.

The chlorine (diluted with nitrogen and
oxygen) is now ready for the lime chamber.

One great objection urged against the

adoption of the above process, viz., that in

consequence of the large volume of the

evolved gases enormously large chambers for

29
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the preparation of the bleaching would be

necessitated, seems to have been met by pass-

ing the gas through a series of chambers, in

which the first contains nearly finished bleach-

ing powder ; the second, lime in a less satu-

rated condition; and so on, until the last

chamber contains merely slaked lime.

The following table, exhibiting the amount
of chlorine contained in different batches of

bleaching powder made by Deacon's process,

is extracted from 'Chemistry, Theoretical,

Practical, and Analytical,' published by Mac-
kenzie :

—

strength. Strength.

July 14 36-0 July 22 34-3

» 35 34-8 „ 36-5

jj « 361 24 36-8

« 17 36-4 „ 37-5

M JJ
36-0 25 361

„ 18 37-2 „ 36-7

jj >j
37-9

») „ 36-8

„ 19 37-2 26 36-2

M 5»
37-0

j> „ 36-9

» 20 379 it 27 36-9

>j jj
36-7 „ 35-5

„ 21 36-0
J, 28 37-2

]> » 35-3
9> j>

37-0

o >»
37-7 » 9>

36-75

Writing on this process in his late work,
' The Alkali Trade,' Mr Kingzett says :

—

" The process bearing Mr Deacon's name was
first brought before the public at the British

Association Meeting in 1870.
" It excited at that time much attention,

and indeed for some period it was doubtful

whether it would not rival or even displace

the Weldon process. Further experience,

however, discovered difiiculties in the practical

working of this beautiful method, which ex-

ercise a deteriorating influence on its value,

and lessen its applicability. Although several

plants have been erected in connection with
this mode of manufacturing chlorine, most of

them have been since abandoned, and at the

present time most of the chlorine is manu-
factured according to the process of Mr
Weldon."
Dr Jurisch, in a communication to ' Ding-

ler's Polytechnic Journal,' 1876, remarks that

when Deacon's process was first taken up
within a short time by more than twelve

English and two German establishments, the

view was generally entertained that the balls

of clay steeped in solution of copper would
ensure an uninterrupted production of chlo-

rine gas for a year or two, if not longer.

Before many months had elapsed complaints

were heard of the action of the balls. He,
therefore, undertook to determine what can
be the cause of these balls declining so

rapidly in their efficacy. His conclusion is,

that the true cause of this speedy decrease in

the decomposition is dne to sulphuric acid,

which passes through the interstices of the

clay-balls mixed with the other gases. This

injurious action, according to Hasenclever and
Sartori, is probably to be explained by the

following reaction ;—The vapour of sulphuric

acid in contact with sulphate of alumina at a

dull red-heat, as is found in the balls, is re-

solved into sulphurous acid, watery vapour,

and oxygen ; the sulphurous acid thus formed

is reoxidised at the expense of the free chlo-

rine, is again decomposed, and thus keeps up
a destructive circulation in the apparatus,

which reduces or totally checks the chlorine.'

Prices of Bleaching Powder (CIiAPHAm).

In 1805 . £120 per ton

„ 1810 . 84

„ 1815 . 80
„ 1820 . 47
„ 1825 . 27

„ 1830 . 23

„ 1832 . 21

„ 1835 . 23

„ 1840 . 21

„ 1846 . 18

„ 1850 . 13 15

„ 1855 . 10 15

„ 1857 . 13 10

„ 1860 . . 11 „
„ 1868 . 10 12 „

Prop,y Uses, ^c. Chlorine is a gas possessing

a yellowish-green colour, and a pungent, suffo-

cating odour. It is one of the heaviest

substances that are gaseous at ordinary tem-

peratures, being nearly 2^ heavier than atmo-

spheric air ; sp. gr. 1'47. It is soluble to a

considerable extent in water, that liquid at

60° Fahr. absorbing about twice its volume.

It is non-inflammable, but its union with
some of the elements is attended with the

phenomena of combustion ; thus, phosphorus,

copper leaf, powdered antimony and arsenic,

and several other substances thrown into

chlorine immediately inflame. Under a pres-

sure of 4 atmospheres it is condensed into a

yellow, limpid liquid. Moist chlorine gas

cooled to 32° Fahr. condenses into yellow

crystals, containing 35^ parts of chlorine

and 90 parts of water. The most remark-

able property of chlorine is its power of de-

stroying almost all vegetable and animal

colours, and the putrid odour of decomposing

organic matter ; hence its value as a bleaching

agent, arid as a disinfectant and fumigator.

When first proposed as a bleaching agent

by Berthollet, it was used much the same
way as sulphur is now in bleaching woollen

goods; afterwards a solution of the gas in

water was employed, but the final improve-

ment was Tennant's patent of combining the

gas with lime to form " chloride of lime."

With the bases chlorine forms an important

series of compounds called chlorides.

' Extracted from the 'Chemical Newa,"
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Tests. Free chlorine is readily distinguished

from other gases by its colour, suffocating

odour, and bleaching properties. The aqueous
solution dissolves gold leaf, and with nitrate

of silver gives a white, curdy precipitate.

CHLORINE STILLS. The accompanying
figure represents a section of one of the earlier

forms of still used in the preparation of chlo-

rine.

Fig. 1.

These stills were sometimes made of strong

sheet lead, the lower part of which was en-

closed in a jacket of cast iron, into which
steam was forced, by which means the con-

tents of the still were heated. The steam
was injected from an ordinary boiler through
the pipe H, and the materials, after the decom-
position had been completed, were drawn off

by the pipe O. The four openings, c, d, e, f,

were secured by water lutes, capable of bearing

a pressure greater than that required in the

chamber where the saturation took place. In
some cases the lower half of the still was
made of cast iron, and fitted into a groove

made in the upper part, the two sections

being united by means of a strong cement.

In the latter case the heating of the still was
effected by a naked fire applied to the bottom.

Into the orifice c the said materials employed
were introduced, whilst the acid was poured

through the opening F. The gas evolved

passed off through the pipe B to the purifier

and chamber, where it was absorbed by the

lune, and converted into bleaching powder,

and the shaft of the agitator passed up
through D.

The use of the leaden stills survived for a
longer time in Prance than in this country.

In some parts of Germany large glass globes

with long necks were employed, in which the

chlorine was generated from a mixture of

hydrochloric acid and manganese. But these

were only applicable in cases where com-

paratively small quantities of bleaching pow-
der were to be manufactured. When the

chlorine is obtained from a mixture of man-
ganese, common salt, and sulphuric acid,

the apparatus, being required to withstand a

greater heat, is made entirely of metal.

In fig. 2, a a represents a shallow iron

pan, fitted with the tube b, for the purpose of

FiQ. 2.

emptying the contents of the leaden cylinder

d d. This iron vessel serves as the lower part

of the cylinder d d, the top of which is pro-

vided with an opening for a funnel syphon
tube, for the introduction of the acid, and
another opening, f, for the manganese. The
entire apparatus stands on a flue leading from
the furnace.

Fig. 3.



452 CHLORITE—CHLOKOFOUM.

The foregoing drawing represents a vessel

for the manufacture of chlorine on a large

scale, and is extensively used in Germany.
It consists of a cylindrical vessel of sand-

stone, the lower half of which. A, is carved

out of a single block ; the upper half, B, also

of one piece, fits into the lower by means of a

grooved joint, the two parts being united by
means of a cement made of clay and boiled

linseed oil. About six inches from the bottom
the cylinder widens by 2 inches, and the rim
thus formed carries a perforated bottom, c,

upon which the manganese is deposited in

large lumps. The tube D, likewise of stoue,

passes beneath the perforated bottom, and is

at the other end joined to the steam -tube E

the steam must therefore, when introduced,;

enter the cylinder through the perforations of

the false bottom. The top of the cylinder is

closed by a lead cover, k, which is fastened down
by means of iron clamps ; this lid has an aper-

ture, Q-, and the tubes E, E, H, pass through
it; tube E serves, as already stated, for

the introduction of the steam ; tube F is for

the delivery of chlorine ; the bent tube,

H, which ends in a funnel, for the introduction

of the hydrochloric acid ; and the opening G
for throwing the lumps of manganese into

the cylinder. The solution of manganese
chloride, resulting from the action of the

hydrochloric acid upon the manganese, is

removed through I, which is kept closed by a

wooden stopper whilst the reaction proceeds.

See also, under Chlorine, the description

of Weldon's stills, and of Deacon's appa-

ratus.

CHLORITE. A salt in which the hydrogen
of chlorous acid, HCIO2, is replaced by a metal

or other basic radical. See Chioeotjs Acid.
CHLOROCHEOMIC ACID. CrOCl. Syn.

Chioeocheomic anhydeide. Prep. Bi-

chromate of potassium, 3 parts ; common salt,

3^ parts; are intimately mixed together, put
into a glass retort, and oil of vitriol, 9 parts,

added; heat is next applied and maintained
as long as dense, red vapours are given off.

The product in the receiver is a heavy, deep-

red liquor, greatly resembling bromine in ap-

pearance. Water resolves it into hydrochloric

and chromic anhydride.

CHLORODYNE. See Patent Medicines.
Chlorodyne (Dr Browne's). Acid muriat.

cone, 5 parts; ether, chloroform, tinct. can-

nab. Ind., tinct. capsici, of each 10 parts;

morphia, prussic acid, of each 2 parts ; oil of

peppermint, 1 part; syrup, 50 parts; tinct.

hyoscyami, tinct. aconiti, of each 3 parts.

Chlorodyne, English. A filtered mixture of

5 grammes tinct. aromat., 4 grammes tinct.

opii simp., 1 gramme morph. mur., 10
grammes aq. amygd. amar., 80 grammes
syrup of liquorice, 1 gramme extract of

liquorice, 40 grammes 90 per cent, spirit of
wine, 5 drops oil of peppermint, 10 drops
ether, .30 drops chloroform.
CHLOROFORM. CHCI3. Syn. Tebohioeide

OF FOEMYIE, FOBMTIi-CHIiOBIBB ; CHI/O-
eoformyl, Teichloeomethane, Chioeo-
FOEMTTM, L. A remarkable fluid discovered

by Liebig in 1830, and independently by Sou-
beiran in 1832, and carefully examined in 1834
by Dumas. In 1842 its action upon animals was
investigated by Dr M. Glover, and in 1847 it

was introduced to the medical profession as an
anaesthetic agent by Dr Simpson of Edinburgh,

It was first obtained by the action of caustic

alkali upon chloral, but it is more easily pre-

pared by distilling alcohol or wood spirit with
chloride of lime. It may also be procured from
wood spirit, acetone, oil of turpentine, and
several essential oils, as well as from amyliu
alcohol, acetic acid, tartaric acid, and phenol

;

when these different bodies are severally sub-
jected to the action of chloride of lime. When
chlorine is made to act on marsh gas, or when
chloral is treated with an alkali, chloroform is

also produced.

Frep. 1. Chloride of lime (in powder), 4 lbs.

;

water, 12 lbs. ; mix in a capacious retort or

still, add of rectified spirit, 12 li. oz., and cau-
tiously distil as long as a dense liquid, which
sinks in the water it passes over with, is pro-

duced ; separate this from the water, agitate

it with a little sulphuric acid, and, lastly,

rectify it from carbonate of barium.
2. Chloride of lime, 4 lbs. ; water, 10 pints

;

rectified spirit, J pint; proceed as last, using

a spacious retort that the mixture will only

l-3rd fill, and the heat of a sand bath. When
ebullition commences remove the fire as quicklj

as possible, lest the retort be broken by the
suddenly increased heat, and let the solution

distil into a receiver as long as there is nothing
which subsides, the heat being restored if it

be at all needed. Add to the distilled liquid

four times as much water, and shake the
whole well together ; next cautiously separate

the heavier part as soon as it has subsided,

and to this add chloride of calcium, broken
into fragments, 1 dr. ; and shake occasionally

during an hour ; finally, let the fluid again
distil from a glass retort into a glass receiver.

3. Hydrate ^f lime, 1 part, is suspended in

cold water, 24 parts, and chlorine passed

through the mixture until nearly the whole
of the lime is dissolved ; hydrate of lime, q. s.

just to restore the alkaline reaction of the
liquid, is then added ; and, afterwards, recti-

fied spirit of wine or wood spirit, 1 part, is

mixed in ; the whole, after repose for 24 hours

in a covered vessel, is cautiously distilled as

before.

4. (B. P.) Take of chlorinated lime 10 lis.

;

rectified spirit, 30 fiuid ounces ; slaked lime,

a sufficient quantity ; water, 3 gallons ; sul-

phuric acid, a sufficient quantity; chloride of

calcium in small fragments 2 oz. ; distilled

water, 10 fluid ounces. Place the water and
the spirit in a capacious still, and raise the

mixture to a temperature of 100^ F. Add the

I

chlorinated lime, .and 5 lbs. of the slaked lime,

I

mixing thoroughly. Connect the etill with a
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coiKleusing worm, encompa^iscd by cold water,
,111(1 tonuiuating: in a uarrow-uocked receiver;
and apply lieat so as to cause distillation, taking
care to withdraw the fire the moment that the
process is well established. When the distilled

product measures 50 fluid ounces the receiver
is to be withdrawn. Pour its contents into a
gallon bottle, half filled with water ; mix well

by shaking, and set it at rest for a few minutes,
when the mixture will separate into two strata

of different densities. Let the lower stratum,
which contains crude chloroform, be washed
by agitating it in a bottle with 3 fluid ounces
of the distilled water. Allow the chloroform
to subside, withdraw the water, and repeat
the washing with the rest of the distilled

water, in successive quantities of 3 oz. at a
time. Agitate the washed chloroform for five

minutes in a bottle with equal volume of

sulphuric acid, allow the mixture to settle, and
transfer the upper stratum of liquid to a flask,

containing the chloride of calcium, mixed with

^ oz. of slaked lime, which should be perfectly

dry. Mix well by agitation. After the lapse

of an hour connect the flask with a Liebig
condenser, and distil over the pure chloroform
by means of a water bath. Preserve the pro-

duct in a cool place in a bottle furnished with
an accurately ground stopper. The lighter

liquid which floats on the crude chloroform
after its agitation with water, and the wash-
ings with distilled water, should be preserved
and employed in a subsequent operation. Sp.
gr. 1-456.

Prop., Sfc. Liquid; transparent; colour-

less ; odour fragrant, ethereal, and apple-like

;

taste ethereal, sweetish, but slightly aci'id

;

soluble in 2000 parts of water ; mixes in all

proportions with alcohol and ether ; dissolves

(readily) bromine, camphor, caoutchouc, gutta
percha, iodine, oils, resins, wax, and several

other like substances j boils at 141"8° Fabr.

;

kindles with difficulty ; burns, when strongly

heated, with a greenish flame; and communi-
cates a dull, smoky-yellow colour to the flame

of alcohol. Sp. gr. 1-48 (1-497, Miller) ; density

of vapour 4-2. The vapour has the remarkable
property of rendering a person breathing it

temporarily insensible to pain.

Chloroform is frequently adulterated with
alcohol and etber; and owing to careless

manipulation, is also sometimes contaminated
with other substances, as chloral, hydrochloric
acid, free chlorine, aldehyde and certain chlori-

nated oils. These latter compounds are not only
the most objectionable and prejudicial of the
impurities found in chloroform, but if present
in it to any appreciable extent, they render its

anaesthetic administration not only inefficient,

but frequently absolutely dangerous. These
deleterious chlorinated oily compounds may be
removed by agitation withstrong sulphuric acid,
or by distillation from it. Chloroform made
from wood spirit is said to be more impure
than that from alcohol. When pure it is free

from colour, and of a pleasant odour. It is

not perfectly soluble in water j and does not
turn the colour of litmus red. Rubbed on
the skin it quickly evaporates, scareely leaving
any odour. Dropped into water, it falls to the
bottom and remains bright and limpid ; but if

it contain aleohol the surface of the drop be-
comes opaline. If the same experiment be
made with diluted sulphuric acid, sp. gr. 1-44,
the drop of pure chloroform will fall to the
bottom ; but that which contains spirit, if not
shaken, will float or remain suspended in the
acid solution. When contaminated with
heavy hydrocarbon oils, a drop evaporated
from the palm of the hand leaves behind a
strong smell. Hydrochloric acid and free
chlorine are detected by the ordinary tests.

Mr Shuttleworth, writing to the ' Canadian
Pharmaceutical Journal,' says :

—" In regard
to the restoration of chloroform which has
become spoiled, I would recommend that the
chloroform be well agitated with a dilute
solution of hyposulphite of soda.

" It should then be separated by means of a
glass funnel from the supernatant liquid, and
again washed ; this time with simple water.
After being separated the chloroform should be
passed through filtering paper to free it from
traces of moistui-e, when it will be found much
improved and comparatively sweet, good
enough in any case for external use.

" There are, of course, certain other impuri-
ties of chloroform which the hyposulphite
will not remove. These are of a more stable
character, and as they possess a higher boiling
point than chloroform, may be separated by-

distillation, or by treatment with sulphuric
acid in the usual manner."

Uses, Action, ^c. Chloroform is anodyne,
antispasmodic, sedative, stimulant, and auEes-
thetic. In small doses (5 to 12 or 15 drops,
in water, mixed with a little syrup or mu-
cilage) it is employed in spasmodic disorders,

and as a stimulant and diaphoretic. It is now
chiefly used as an anaesthetic to produce insen-
sibility to pain during surgical operations.
The dose for inhalation is 1 fl. dr., which is

repeated, in a few minutes, if no effect is pro-
duced, until 3 fl. dr. have been thus exhibited ;

the effects being carefully watched, and the
source of the chloroform vapour removed as

soon as a sufficient degree of anaesthesia is pro-

duced, or any unpleasant symptoms develop
themselves.

Chloroform in large doses depresses the
heart's action, and causes profound coma, and
death. It is therefore dangerous in all cases

complicated with diseases of the heart or

brain, or any visceral aflections of a congestive

character.

The treatment of asphyxia from chloroform
is—the horizontal position, cold affusion to

the head and spine, artificial respiration, and,
if possible, either the application of electricity,

or the inhalation of protoxide of nitrogen or

oxygen gas, largely dUuted with atmospheric
air.
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Concluding EemarJcs. The preparation of

chloroform is not unattended with danger,

and frequently miscarries in careless or inex-

perienced hands. This arises chiefly from tlie

violent reaction which immediately follows

the application of the heat. The common
plan is attended with danger of explosion, or

of the liquid in the still being forced over into

the receiver, owing to the extraordinary

rapidity with which the vapours are elimi-

nated, and the ingredients, in consequence,

swell up. A method which is successfully

adopted on the large scale is to employ a

very broad and shallow capsule-shaped still,

having a flat rim round it, with a head or

capital furnished with a corresponding rim at

its lower part. In use, a flat, endless hand of

vulcanised india rubber is placed between
the two rims, which are then held air-tight

together by means of small, iron clamps. The
application of heat is also delayed for some
time after the admixture of the spirit with
the other ingredients, and the process is inter-

rupted as soon as the first violence of the

reaction has subsided, by which time the
whole product of chloroform will have passed
over into the receiver. If the distillation is

continued beyond this point, the remaining
product is water. On the small scale, a very
capacious, flat-bottomed retort or cucurbit
should be employed. A similar condenser
may be used to that noticed under ether.

CHLOROFORMIC ANODYNE (George Harley)
is said to be an alcoholic tincture of opium
with prussic acid and chloroform.

CHLOROHYPONITRIC GAS (NOCI) and
CHLORONITROUS GAS (N2O2CI4) are two
peculiar compounds, formed when nitric acid

and hydrochloric acid are mixed.
CHLOROMETER, Syn. Chloeim'etee.

An instrument or apparatus employed in chlo-

rometry. The chlorometers in common use
are graduated measures and tubes precisely

similar to those used in acidimetbt, alkali-
metry, &c.

CHLOROMETRY. Syn. Chloeim'etey,
The estimation of the available chlorine in
the bleaching powder of commerce, which is

valued and sold in this coixntry by its per-
centage of that element. The plans generally
adopted are applicable to the so-called chlorides
of soda and potassa, as well as to the ordinary
bleaching powder, chloride of lime. Most of
them depend on the oxidising effect of water
when undergoing decomposition through the
action of chlorine.

Dalton's Process. The test solution is pre-
pared as follows :—Pure protosulphate of iron
(previously dried by strong pressure between
the folds of cloth or bibulous paper), 78 gr.,

are dissolved in distilled water, 2 oz., and a
few drops of hydrochloric or sulphuric acid
added. This quantity of protosulphate requires
for complete peroxidation just the quantity of
oxygen liberated by 10 gr. of chlorine; in
other words, the solution exhibits the indirect

efi'ect produced by exactly 10 grains of the

bleaching element.

Exactly 50 gr. of the sample of chloride of

lime to be examined are next weighed, and
well mixed in a glass or wedgwood mortar

with tepid water, 2 oz. ; and the mixture
poured into a graduated tube or chlorometer.

The tube is next filled up to 0, or zero, with
the washings of the mortar, and the whole
well mixed, by placing the thumb over the

orifice and shaking it. The solution of chloride

of lime, thus formed, is next gradually and
cautiously added to the solution of sulphate of

iron, previously noticed, until the latter is

completely peroxidised, which may be known
when it ceases to be affected by a solution of

red prussiate of potash. When a drop of the

latter test, placed upon a white plate, ceases

to give a blue colour on being touched with

the point of a glass stirrer or rod dipped in

the liquor under examination, enough of the

solution of the chloride has been added. The
number of measures thus consumed must now
be carefully read off from the graduated scale

of the chlorometer, from which the richness

of the sample may be estimated as follows :

—

As 100 of the chlorometer divisions contain

exactly 50 gr. of the chloride under exami-

nation, each measure will contain only i gr.,

and, consequently, the number of measures

consumed will represent half that number of

grains of the chloride examined; and the

weight of the chloride thus used will have

contained 10 gr. of chlorine—the constant

quantity of that substance required to per-

oxide the test solution of sulphate of iron.

Thus :—If 80 measures of the liquor in tlie

chlorometer have been consumed, this quantity

will represent 40 gr. of chloride of lime, and
10 gr, of chlorine. By dividing 1000 by
this number, the percentage of chlorine will

be obtained. In the present instance this

would be

—

1000

40
= 25i

Crum's Process. Equal weights of water
and hydrochloric acid are mixed together, and
cast-iron borings digested in the diluted acid

until saturation is complete ; a large excess of

iron being purposely employed, and the liquid

kept at the heat of boiling water for some
time. One measure of the solution, marking
40° on Twaddell's scale (sp. gr. 1*200), is then
mixed with an equal quantity of acetic acid

(sp. gr. 1'048). This forms the test-liquid.

When mixed with 6 or 8 parts of water it is

quite colourless, but chloride of lime occasions

the production of peracetate of iron, which
gives it a red colour.

The above proof-solution is next poured into

12 two-oz. vials, of exactly equal diameters, to

the amount of -Jth of their capacity ; these

are filled up with bleaching liquid of various

strengths; the first at -^^t^ of a degree of

Twaddell, the second ^jths, and so on up to
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{|ths of 1° They arc then well corked up,

and, after agitation, arranged side by side on
a tray, furnished witli holes to receive them.
(Sec engr.) To ascertain the strength of an
unknown sample of bleaching liquor, the

proof-solution of iron is put into a phial,

exactly similar to the 12 previously used, and
in precisely the same proportion (g^th). The
phial is then filled up with the bleaching
liquor, well shaken, and placed beside that one
of the 12 already prepared which it most
resembles in colour. The number on that

phial expresses the strength of the sample
under examination, in twelfths of a degree of

Twaddell's hydrometer.

Ohs. The preceding method is admirably

suited for weak solutions, such as are em-
ployed for bleaching textile fabrics, and is well

adapted (from its simplicity) to the purposes

of practical men. Indeed, it is quite astonish-

ing to see with what ease and accuracy it is

applied by unlettered operatives. This gives

it great practical value. It has been for some

TabIiE exhibiting the quantity of Bleaching
Liquid, at 6° on Twaddell's scale (sp. gr.

1"030), required to be added to a weaker
liquor, to raise it to the given strengths.

Adapted from Mr Ceum'S table by Mr
COOLET,

Proportions required.

Strength
of Sample
in -V.°

Required
Strength. Given Liquor

XU. J 3.
Sample. at 6°.

Parts. Part.

Water. 9 ^
1^ 8

1 9i
2 J, 11
3 » IH
4 „ 17
5 !> 23
6 35

1 ,, 71
Water. 1 a 11

1 13i
2 ,j 17
3 » 23
4 t) 35
5 71

Water. 4 u
I 3 17

1 23
2 ,j 35
3 ,, 71

Water. AS 23
1 J, 35
2 " 71

time in extensive use in the bleaching houses

of Scotland.

According to Mr Cruni, the range of strength
witliin which cotton is " safe " is very limited.

A solution at 1" of Twaddell's scale (sp. gr.

1'005) is not more than safe, while one at ^°

is scarcely sufficiently strong for the first ope-

ration on stout cloth, unless it is packed more
loosely than usual.

Oay-Lussac's Indigo Process. One part of

the best indigo is dissolved in 9 parts of strong

sulphui'ic acid by the aid of a gentle heat;
this solution is then mixed with distilled water,

in such proportion that 1 volume of chlorine

gas shall exactly decolour 10 volumes of this

solution. Each measure so decoloured is

called a degree, and each degree is divided into

fifths. 5 gr. of the best chloride of lime,

dissolved in 500 gr. measures of water, possess

the above power, and indicate 10° or proof; or

in other words, will decolour 10 times its

volume of the indigo solution.

Obs, This method of chlorometry is objec-

tionable, and liable to error, from the indigo

solution altei'ing by keeping. When, however,
the proper precautions are used, it may be
safely trusted for weak bleaching liquors.

Arsenious Acid Process. This depends on
the conversion, by oxidation, of arsenious acid

into arsenic acid, in the presence of chlorine

and water.

To prepare the test-liquor, pure arsenious

acid, 100 gr., are dissolved in about 4 fl. oz. of

pure hydrochloric acid (free from sulphurous
acid), and the solution diluted with water
until, on being poured into a graduated 10,000
grains-measure-glass, it occupies the volume
of 7000 grains measure marked on the scale.

Each 1000 grains measure of this liquid now
contains 14*29 gr. of arsenious acid; corre-

sponding to 10 gr. of chlorine, or x^^h gr. of

chlorine for every division or degree of the

scale of the chlorometer.

100 gr. of the chloride of lime to be ex-

amined are next dissolved in water as before,

and poured into a tube graduated up to 2000
grains measure. The whole is now well

shaken, in order to obtain a uniformly turbid

solution, and half of it (1000-graius-measure)

transferred to a graduated chlorometer, which
is, therefore, thus filled up to 0°, or the zero

of the scale, and contains exactly 50 gr. of the

chloride of lime under examination ; whilst

each degree or division of the scale contains

only \ gr.

1000 grains measure of the arsenious acid

test-liquor are now poured into a glass beaker,

and a few drops of solution of sulphate of

indigo added in order to impart a faint but dis-

tinct blue colour to it ; the glass is then shaken
so as to give a circular movement to the

liquid, and whilst it is whirling round, the

cbloride-of-lime solution from the chlorometer

is gradually and cautiously added, until the

blue tinge given to the arsenious acid test-

liquor is destroyed ; care being taken to stir
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the mixture well during the whole process,

arid to stop as soon as the decolorisation is

completed.

Let us suppose now that, in order to destroy

the blue colour of the 1000 grains measure of

the arsenious acid test-liquor^ 99 divisions or

degrees of the chloride-o£-lime solution have
been employed. These 90 divisions, therefore,

contained the 10 gr. of chlorine required to

destroy the colour of the test-solution ; and
since each division represents i gr. of chloride

of lime, 45 gr. of chloride of lime (10 gr. of

chlorine) were present in the 90 divisions so

employed, from which the per-centage strength

may be ascertained. For

—

45 : 10 : 100 : 22-22

The chloride of lime examined, therefore,

contained 22i per cent, (nearly) of chlorine.

Obs. This method is extremely simple and
trustworthy when properly employed ; but to

ensure accuracy, certain precautions must be
adopted. Instead of pouring the test-liquor

into the solution of the sample (as in alkali-

metry), the solution of the sample must be

poured into the test-liquor.

Vogel found that in a normal solution of

arsenious acid that had been prepared for using

in the above process, half the quantity of the

arsenious acid became oxidised to arsenic acid

in the course of about a year. He therefore

recommends that the standard solution, if kept
for some time, should be tested by a magne-
sium salt. The formation of a precipitate

would show the solution had undergone such

a change, as to render it unfit for volumetric

estimations.

Penofs Process. This is a modification of

the previous process. For the arsenions acid

solution arsenite of soda is substituted, and
for the indigo solution a colourless iodised

paper, which is turned blue by the smallest

quantity of free acid. The paper is pi'epared

in the ibllowing manner :— 1 gram of iodine,

7 grams of carbonate of soda, 3 grams of

starch, and a quarter of a litre of water are

mixed. When the solution becomes colourless

it is diluted to half a litre ; in this fluid, white

paper is soaked. The arsenical fluid is pre-

pared by dissolving 4'44 grams of arsenious

acid, and 13 grams of crystallised carbonate

of soda in 1 litre of water. This solution is

added by means of a burette to the solution

of chloride of lime intended to be tested (10
grams of the sample to 1 litre) the comple-

tion of the reaction being known by the

paper remaining uncoloured.

Lunge says that the same piece of moist io-

dine test paper may be made use of repeatedly,

since the spots jiroduced by testing usually

disappear after about twenty-four hours if

exposed to the air. The paper must, however,
be kept away from dust.

Wac/ner's Process. This method is based
upon the fact that a solution of chloride of
lime separates the iodine from a weak (1 to

10) and slightly acidified iodide-of-potassiura

solution, the iodine being quantitatively esti-

mated by means of hyposulphite of soda :

—

T?fnilfiii.it^ nf") Clodine of sodium, 2NaI,

s^rSn 2N« SO h^^^<^i Tetrathiouateofsodium.NaaSA.

+ 5H j
(Water, 5HjO.

The test is performed as follows :—100 c. c.

= 1 gram of bleaching-powder solution, ob-

tained by dissolving 10 grams of chloride of
lime in 1 litre of water, are mixed with 25
c. c. of solution of iodide of potassium acidified

with dilute hydrochloric acid. The resulting

clear, deep brown-coloured solution is treated

with hyposulphite of soda solution until quite

colourless. The hyposulphite of soda solution

is composed of 24'8 grams of that salt to 1

litre of water ; 1 c. c. of this solution neutra-

lises 00127 grams of iodine, and 0'00355

grams of chlorine.

Otto's Process. This method is based upon
the following data. Two molecular weights
of protosulphate of iron when brought into

contact with chlorine, in presence of water,

and free sulphuric acid, give one molecule of

persulphate of iron, and two molecules of

hydrochloric acid, the process consuming one
molecule of chlorine. Two molecules of crys-

tallised sulphate of iron = 556, correspond to

7l"0 of chlorine, or in other terms 0'7839

grams of the crystallised sulphate correspond

to 0"1 gram of chlorine.

Bunsen's Process. This consists in adding
iodide of potassium to the bleaching-powder
liquor, acidulating the mixture with hydro-

chloric acid, and running the solution of

arsenite of soda into it till only a yellow

tint shows itself. A little starch paste is

now added, and the arsenite solution cau-

tiously introduced drop by drop, till the
blue colour just disappears. The solutions

must all be standardised. To preserve the
starch paste Mohr advises the addition to it

of a little chloride of zinc.

Mr Davies uses glycerin as a solvent for

the arsenious acid. He prepares a standard
solution as fellows :—13"95 grains of arsenious

acid in 40 c. c. of glycerin and fitted up to 1

litre. Every c. c. corresponds to 0*1 grain of

chlorine. Indigo sulphate solution is used as

an indicator, and the bleaching liquor is run
into the glycerin solution until the blue
colour of the latter is changed to a brownish
yellow.

Dr lire's as follows :—Liquor of ammonia,
of a known strength, tinged with litmus, is

added to a solution of a given weight of the
chloride under examination, until the whole
of the chlorine is neutralised, which is known
by the colour being destroyed. From the

quantity of ammonia consumed the strength

of the sample is estimated.

The value of bleaching powder is estimated

in England, America, and Germany by de*

grees corresponding to the per-centage of

available chlorine contained in a sample of
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chloride of lime by weight j but in France the

degrees denote the number of litres of chlorine

gas at 0° c. and 760' Mm. Bar., which 1 kilo

of bleaching powder can evolve. In the fol-

lowing table the cbloroiuetrical degrees of

France and England are contrasted :

—

''rench. English

63 . 20-02

65 . 20-65

70 . 22-24

75 . 23-83

80 . 25-42

85 . 27-01

90 . 28-60

100 . 31-80

105 . 33-36

110 . 34-95

115 . 36-54

120 . 38-13

125 . 39-72

126 . 40-04

The per-centage may be calculated by multi-

plying the French degrees by the coefficient

0-318.

CHLOROCAEBONIC ACID. (COCI2). Syn.

Phosgene Gas, Carbonic oxydichlobide.
This compound may be produced by the direct

combination of equal volumes of carbonic oxide

and chlorine gases under the influence of sun-

light (whence its name of " phosgene gas "),

when the mixture gradually becomes colour-

less, and contracts to half its original volume.

Chlorocarbonic acid has a peculiar pungent
smell, and fumes strongly when exposed to

moist air, the moisture of which it decom-
poses, producing at the same time hydro-

chloric and carbonic acids.

It is sometimes employed in chemical re-

search for the removal of hydrogen from
organic compounds, and the substitution of car-

bonic oxide, or its elements for the hydrogen.

CHLOROPHYLL, The green colouring

matter contained in the leaves, stalks, unripe

fruit, and juices of most plants.

CHLOEO'SIS. Syn. Green sickness. A
disease which principally affects young un-

married females.

Symp. Langour, listlessness, fatigue after

the least exercise, palpitation of the heart,

flatulency, indigestion, acidity of stomach and
bowels, constipation (generally), appetite for

unnatural food, general debility, &c. As the

disease advances, the skin at first pale, as-

sumes a peculiar greenish tint, the respiration

becomes affected, the feet and legs swell, and
various organic affections of the viscera ensue.

During the early stages of this disease the

catamenia are usually pale and scanty, and
return at irregular intervals, and as it pro-

gresses they disappear altogether.

Treat. This should be tonic and restora-

tive. That recommended under Anemia may
be adopted with advantage. See also Appetite,
Atrophy.

Chlorosis, Electuary for—Female Electuary.

A gr(;enlsh-bliick thick syrup, consisting of

sugar, bayberries, carbonate of iron, iron fil-

ings, and water. (Huchner.)

Chlorosis Powder—Female Powder—consists

of a mixture of anise, sugar, and 14 per cent,

of iron filings. (Wittstein.)

Chlorosis Powder—Female Powder, accord-

ing to Schott and Strauss, is a mixture of violet

root, gum Arabic, and a tasteless green pow-
der with 33 per cent, of steel filings. Ac-

cording to Hager, it is composed of 2 parts

ferri pulvis, with 3 parts powdered sweet-flag

root.

Chlorosis Powder—Female Powders. Steel

filings, starch powder, and knot grass, of

each 1 part, Florentine orris root, 4 parts.

Chlorosis Powder—Female Powders. A
mixture of 1 part steel filings and 2 parts

of a vegetable powder composed of gum Ara-
bic, Florentine orris, knot grass, &c. (Egb.
Hoyer.)

Chlorosis "Water (Dr Ewich) contains in

10,000 parts 11 of sodium carbonate, 9 of so-

dium chloride, IJ sodium sulphate, 7 calcium
carbonate, and 1-2 iron carbonate with an ex-

cess of carbonic acid. (Hager.)

CHLOROUS ACID. HClOg. Syn. Acidttm
CHLOBo'sxJM, L. Prep. From chlorate of

potassium, 4 parts; arsenious anhydride, 3
parts ; nitric acid, 12 parts ;

(diluted with)

water, 4 parts; heated together in a glass

flask, furnished with a bent tube, and placed

in a water bath. It must be collected in the

same way as chlorine, or passed into water,

when it forms a solution of chlorous acid.

Prop., Sfc. Chlorous acid is a greenish-yel-

low gas, non-condensable by a freezing mix-

ture of salt and ice, but liquefiable by extreme
cold. The aqueous solution undergoes gra-

dual decomposition, yielding chloric acid and
chlorine. Chlorous acid possesses powerful
oxidising and bleaching properties ; with the

bases it forms salts called chiorites. These
are all soluble in water, and bleach like the

acid. They may be recognised by the evolution

of chlorous acid gas when acted on by an acid.

The use of the arsenious acid is to deoxidise

the nitric acid employed in the process. Tar-

taric acid, or other deodorising agent, may be
substituted for it.

CHOCOLATE. Syn. Chocola'ta, L.;

ChocoI/LATI, Mexican; Chocolat, Pr. A
beverage or paste made from the roasted seeds

of the Theobroma Cacao, or Cocoa. Strictly

speaking, the term " chocolate " is applicable

to all genuine preparations of cocoa, but it is

now generally used to distinguish those which
contain sugar, and, commonly, flavouring sub-

stances. Of late years great attention has

been paid to the manufacture of chocolate in

England; our principal makers now import
the finest descriptions of cocoa, and produce

varieties of the manufactured article which
are scarcely inferior to those of their French
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rivals. The different kinds of cocoa, and the

processes of roasting, sweating, &c., are de-

scribed under Cocoa, to which article we refer

the reader also for particulars respecting the

chemistry of chocolate.

Frep. The cocoa nibs^ are ground in a mill

consisting of stone or metal rollers, which are

usually heated either by charcoal fires or by
steam, so as to soften or melt the natural fat.^

The warm, smooth paste which passes from
the mill is then placed in a mixing mill, and
incorporated with refined sugar, and usually

vanilla or other fiavouring substance. The
trituration is continued until the whole paste

is converted into an entirely homogeneous
mass, which is finally shaped, by means of

suitable moulds, into various forms, as blocks,

loaves, tablets, lozenges, &c.

Obs. Chocolate, prepared as above, without
the addition of aromatics, is known in the

trade as PLAIN chocolate. The Spaniards

flavour it with vanilla, cloves, and cinnamon,
and frequently scent it with musk and am-
bergris. With these additions it is termed
Spanish chocolate. In general, they add
too large a quantity of the last four articles.

The Parisians, on the contrary, use little fla-

vouring, and that principally vanilla. They
employ the best kinds of cocoa, and add a con-

siderable quantity of refined sugar. So pre-

pared, it is called French chocolate.
Proportions. 1. Feench Chocolate :

—

The proportions used for the best description

are said to be—2 beans of vanilla, and 1 lb.

of the best refined sugar, to every 3 lbs. of the

choicest cacao nuts.

2. Spanish Chocolate:—The following

forms are said to be commonly adopted :

—

a. Caracas cocoa, 11 lbs. ; sugar (white), 3

lbs.; vanilla, 1 oz. ; cinnamon (cassia), | oz.

}

cloves, ^ dr.

h. Caracas cocoa, 10 lbs. j sweet almonds, 1

lb. ; sugar, 3 lbs. ; vanilla, 1^ oz,

c. Caracas cocoa, 8 lbs. ; island cocoa, 2 lbs.

;

white sugar, 10 lbs. ; aromatics, as above.

d. Island cocoa, 7 lbs. ; farina, q. s. to absorb

the oil. Inferior.

3. Vanilla Chocolate. Syn. Chocolat
A LA TANiLLE, Fr. A variety of French or

Spanish chocolate highly flavoured with va-

nilla. The following proportions have been
recommended :

—

a, Caracas cocoa, 7 lbs. ; Mexican vanilla, 1

oz. ; cinnamon, \ oz. ; cloves, 3 in no.

h. Best chocolate paste, 21 lbs. ; vanilla, 4
oz. ; cinnamon, 2 oz. ; cloves, t dr. ; musk, 10
gr-

oss. The vanilla used in making chocolate

is reduced to powder by rubbing it with a

little sugar before adding it to the i^aste.

Pur., Sfc. The chocolate commonly sold in

England is prepared from the cake left after

the expression of the oil, and this is frequently

mixed with the roasted seeds of ground peas,

' Tlie bruised, roasted seeds, freed from husk and
membraue. » Cacao- or cocoa-butter.

and maize or potato flour, to which a sufficient

quantity Of inferior brown sugar, or treacle

and mutton suet, is added to make it adhere
together. Inferior sweet almonds are also

employed in the same way.
Since the above paragraph was written

there has been a vast improvement in English

chocolates, though the cheaper sorts of certain

makers are still much adulterated. Genuine
chocolate should dissolve in the mouth without
grittiness, and should leave a peculiar sensa-

tion of freshness; after boiling it with water
the emulsion should not form a jelly when
cold, for if it does starch or flour is present.

The presence of animal fat may generally be

detected by a cheesy or rancid flavour. See

Cocoa.
Qual.y <fc. Chocolate is nutritive and whole-

some if taken in moderation, but is sometimes
apt to disagree with weak stomachs, especially

those that are easily affected by oily sub-

stances or vegetable food. When this is the

case, by adopting the simple plan recommended
under Buttee, chocolate may generally be

taken with impunity, even by the dyspeptic.

The quantity of aromatics mixed with the

richer varieties of chocolate improve the

flavour, but render them more stimulant and
prone to produce nervous symptoms and head
complaints.

Chocolate is taken in the solid form, or

made into a beverage ; or, combined with

sugar, is made into various articles of con-

fectionery.

Chocolate pob the Table is prepared by

slicing or scraping very finely the required

quantity into u jug, and adding to it a small

quantity of boiling water. This is worked into

a thin, smooth paste, and the jug immediately

tilled up with boiling milk-and-water. A
froth is produced by the same means that

eggs are beaten up. The operation of " mill-

ing,'' performed by rapidly twirling a notched

cylinder of wood in the emulsion, raises the

froth very quickly. Sugar may be put in with

the scraped chocolate, or added afterwards at

pleasure.

Chocolate should never be made for the

table before it is wanted, because beating it

again injures the flavour, destroys the froth,

and separates the body of the chocolate, the

oil of the nut being observed, after a few

minutes' boiling, or even standing long by the

fire, to rise to the top. This is one of the

principal reasons why chocolate offends the

stomach.
Preparations of chocolate, intended either as

nutritious articles of food for convalescents, or

as vehicles for medicine, are common among
the pharmacopceial and magistral formtilse

of the Continent. The following are a few
examples:—

Chocolate, Aromat'ic. Prep. (Wciglebt.)

Cocoa beans and sugar, of each 16 02. ; cinna-

mon, i oz. ; cloves, 2 dr. { cardamoms and

vanilla, of each 1 dr.
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Chocolate, Car'rageen. See Chocolate,
1^ White (Nos. 1 and 2).

Chocolate. Chalyb'eate. Syn. Feebttgin'-

EOUS CHOCOLATE J ChOCOLA'TA CHALXBEA'TA,
C. Mab'tis, L. Prep. 1. (Trousseau.) Span-

ish chocolate, 16 oz. ; carbonate of iron, \ oz.

;

mix, and divide into 1-oz. cakes. One at a

time ; in anasmia, amenorrhoea, chlorosis, &c.

2. (Pierquin.) Iodide of iron, 2 dr. ; cho-

colate, 16 oz. For ^-oz. cakes; as above, and
in scrofulous and glandular affections.

Chocolate, Guarana'. Syn. Paullin'ia cho-
COliATEJ ChOCOIA'tA PAULIN'IjE, C. QTJA-

EAn'^, L. Prep. From guarana and white

sugar, of each 1 oz., triturated together,

and afterwards thoroughly mixed with good
plain chocolate, 18 oz. Recommended as a

restorative in debility, chlorosis, and other

diseases of debility, especially those of a ner-

vous character.

Chocolate, Iceland Moss. Syn. CnocoiiA'TA
ceteab'i^ island'ic^, C. lichen'is, L.

Prep. 1. (P.O.) Simple chocolate (P.C.), 32
pal'ts ; sugar, 29 parts ; dried jelly of Iceland

moss, 11 parts ; mix.

2. (Cadet.) Chocolate, 4 lbs. ; sugar, 2 lbs.

;

Iceland moss (freed from its bitter, and pow-
dered), 1^ lb. ; tragacanth and cinnamon, of

each 4 oz. ; water, q. s. ; to be beaten in a

warm mortar, or ground with a muller on a

warm slab to a paste. Recommended in pul-

monary affections, general debility, weakness

of stomach, &c. See Cocoa (Iceland Moss).

Chocolate, Pur'gative. Syn. Chocoia'ta
pUe'gans, C. cathae'ticAjL. Prep. 1. Jalap,

1 oz. ; chocolate, 9 oz. j mix, and divide into

1-dr. cakes.

—

Dose, 1 to 2 cakes, as a purge.

2. Jalap, 2 oz. ; calomel and sugar, of each

1 oz. ; triturate together, then add chocolate,

20 oz. ; for 1-dr. cakes.

3. Scammony, 2 dr. ; chocolate, 3 oz. ; for

1 dozen cakes. The last two are given in

worms.

—

Dose (for an adult), 1 cake, taken

fasting.

Chocolate, Sal'ep. Syn. Sal'oop chocolate;
Chocola'ta cum sal'ep, L. Prep. 1. (P.C.)

Chocolate, 16 oz. ; powdered salep, ^ oz.

2. (Cadet.) Cacao paste and sugar, of each

1 lb. J powdered salep, 1 oz. Arrowroot choco-

late and tapioca chocolate are made in the

same manner. (See below.)

Chocolate, Sim'ple. Syn. Hygien'ic c,
Homceopath'ic c. ; Chocola'ta, C. sim'plex,

C. salu'tis, L. ; Chocolat de sante, Fr.

Prep, (P.C.) Caracas and Maragnan cocoa,

of each 96 lbs. ; sugar, 160 lbs. ; cinnamon, 1

oz. (to 2 oz.) ; triturated together in the usual

manner, and formed into cakes or powder.

Chocolate, Vanil'la. Syn. Chocola'ta citm

VANIL'la, L. Prep. 1. (P.C.) Chocolate

(plain,—P.C), 16 oz. ; vanilla, i dr.

2. (Cotterau.) Cocoa paste, 6 lbs. ; sugai',

10 lbs. ; vanilla, 11 dr.

See forms previously given.

Chocolate, Ver'mifage. Syn. Chocola'ta

veemifu'ga, L. Sec Chocolate, Pueoative
(Nos. 2 and 3, above).

Chocolate, White. Syn. White cocoa,
Cau'eaqeen c. ; Chocola'ta cum cuon'heo,
Pas'ta caca'o cum chon'deo, p. 0. c. LI-

chen'e oaeeaghen'o, L. Prep. 1. As Ice-

land moss chocolate, but employing carrageen
moss.

2. (Ph. Dan.) Roasted and decorticated
cocoa seeds (reduced to a subtile mass in a
warm iron mortar) and powdered white sugar,
of each 2 lbs,; powdered carrageen (debit-

terised), 3 oz.

3. (Cottereau.) Sugar, 6 lbs. ; rice flour, 1|
lb. ; potato starch and butter of cocoa, of each

i lb. ; gum Arabic i lb. (dissolved) ; tincture

of vanilla, ^ fl. oz. ; boiling water, q. s. ; tri-

turate to a stiff paste. The above are highly
nutritious, and are recommended as articles of

diet for convalescents and debilitated persons.

CHOKE-DAMP. Syn. Apt'ee-damp. The
term applied by miners to carbonic anhydride
(carbonic acid) and other irrespirable gases

and vapours evolved in mines. See Caebonic
A.CID, FiEE Damp, Ventilation, &c.

CHOKING. Threatened choking may occur
either in the gullet or swallow—or in the
windpipe. If in the gullet press down the
tongue with the handle of a spoon, and pass
the fingers down without any hesitation, when
the substance may generally be dislodged or

pulled up. When it is small, and has got out
of reach, it may mostly be removed by filling

the mouth with liquid and swallowing it at a
gulp, or by swallowing a large piece of bread.

Foreign bodies thus swallowed generally pass
harmlessly through the bowels.

If the choking occur in the windpipe or

trachea, it is usually dislodged by the

paroxysm of coughing which accompanies the
act. Should it fail to be so, and a sense of

suffocation ensues, accompanied with blueness

of countenance and difficulty of breathing,

place the patient, and follow the directions

given in the article "Suspended animation,"
while a medical man is immediately sent

for.

Treatment for Horses or Cattle.—Remove
any foreign body by hand, as directed above,

or have recourse to the probang. It may per-

haps be necessary to call in a veterinary

surgeon, in case the above methods fail, to

extract the obstruction by cutting into the

gullet.

CHOLAGOGUES. Medicines which promote
a flow of bile.

CHOLALIC ACID. C24H40O5. Syn. ChoL'iO
acid, a non-nitrogenous acid existing in

bile. It is best prepared by boiling the re-

sinous mass precipitated by ether from an
alcoholic solution of ox bile with a dilute solu-

tion of potassa, for 24 to 36 hours, till the

amorphous potassa salt that has separated

begins to crystallise. The dark-coloured soft

mass is then removed from the alkaline liquid,

dissolved in water, and hydrochloric acid



460 CHOLEIC ACID—CHOLERA

added. A little ether will cause the deposition

of the CHOLAiic ACID from this solution in

crystals. With sulphuric acid and solution of

sugar it strikes a purple-violet colour; this

constitutes Pettenkofer's test for bile.

CHOLE'IC ACID. Syn. Taueo-cholaxic
ACID. A peculiar conjugated compound of

cholalic acid with a substance called taurine,

which contains both nitrogen and sulphur. In

combination with soda, choleic acid constitutes

a principal ingredient in bile.

CHOL'ERA. This word, which, from its

derivation, can be only applied correctly to a

bilious affection of the stomach and bowels,

has been of late years very loosely extended

to a malignant disease, the most marked cha-

racteristic of which is a total suspension of the

functions of the biliary organs.

Cholera, En"glish. 8yn. Com'mon cholera,
Bii'iotrs c. ; Choi'eea moe'bus, L. A disease

characterised by bilious vomiting and purging,

accompanied by more or less pain and debility.

Diarrhoea is the most common precursor of

the disease, and ought to be attended to with-

out delay, particularly if the weather be warm.
Cholera most frequently occurs towards the

end of the summer and early in the autumn,
when the increased heat of the sun stimulates

the liver to an inordinate secretion of bile, by
which the whole system becomes overloaded

with it. Among secondary and accidental

causes are sudden changes of temperature,

checked perspiration, and the use of indiges-

tible food, and food and beverages in a state of

incipient decomposition. It is usually accom-

panied by fever, thirst, and severe colic, and
sometimes by cold sweats, extreme debility,

feeble pulse, &c., under which the patient sinks

in 24 hours.

Treat. In most cases this complaint is not

dangerous, and yields to proper treatment in a

few days. As soon after the commencement
of the attack as possible, some mild aperient

should be administered. Opiates may be

employed, both topically and by the mouth.
Jeremie's solution is stated to be very effica-

cious in the diarrhoea which so generally pre-

cedes cholera. A teaspoonful or two of lau-

danum, rubbed over the region of the stomach
and bowels, is a simple application which will

generally allay the pain. 10 to 20 drops of

laudanum, mixed with a table-spoonful of good
brandy, or a few grains of cayenne pepper, may
also be taken every hour if the pain is severe.

Should the stomach reject the medicine, or

the vomiting be apparently increased by drink-

ing warm diluents, a few spoonfuls of ice-cold

water, or of a mixture of lemon-juice and
water, may be taken instead, until the sick-

ness abates. Dr Copeland recommends spirit

of turpentine in violent attacks, both inter-

nally and as an external application in the

form of warm epithems. When the violence

of the symptoms has abated, tonics and bit-

ters (as calumba, gentian, orange-peel, &c.)

may be advantage oubly liad recourse to.

Calumba, in the form of a weak infusion, con-

joined, if necessary, with aromatics, is, per-

haps, the most valuable agent we possess

for the after-treatment of the disease. See

Diaeehcea.
Cholera, Malig'nant. Syn. Asiat'ic cho-

lera, Epidbm'ic c. Blue c, PESTiiEN'iiAr
c, Spasmod'ic c. j Choi'eea Asiat'ica, C.

ASPHYx'iA, C. malig'na, L. This fearful

disease first became known in this country in

the autumn of 1831. The attack usually begins

with sickness and purging ; this discharge,

however, is not bilious, as in ordinary cholera,

but a thin, colourless fluid, like rice-water ; at

the same time there is great prostration ol

strength, and cold, clammy sweats. In a short

time dreadful cramps assail the extremities and
afterwards the abdomen; the body becomes
bent, the limbs twisted, the countenance cada-

verous, the pulse almost imperceptible, and
the eyes sunken ; the patient sinks into a

state of apathy, and unless a favorable change
speedily takes place, soon expires from exhaus-

tion. When there is a reaction the pulse gra-

dually returns, the natural warmth of the body
is restored, and the spasms and difficulty of

breathing give way. Frequently, however,
the reaction is accompanied by fever closely

resembling typhus, and which often terminates

fatally in from four to eight days. The
symptoms of epidemic cholera are not always

of this terrible character.

Treat. In giving a few of the many' reme-

dies that have been recommended for this

terrible disease, we may preface the list, by
urgently counselling the sufferer to lose no
time in sending for a medical man, in case of

being attacked by this appalling malady.

1. (American Remedy.) Equalparts of maple
sugar and powdered fresh-burnt charcoal,made
into a stiff paste with lard, and divided into

pieces the size of a filbert.

—

Dose. One, occa-

sionally, swallowed whole.

2. (Austrian Specific.) The proportions of

the ingredients in the following formulae are

founded on Mr Herapath's analysis of thig

celebrated preparation, and are given in the

nearest available whole numbers :

—

a. Sulphuric acid (sp. gr. 1'845), 20 gr.

;

nitric acid (sp. gr. 1'500), 12 gr. ; sugar and

gum, of each 15 gr. ; distilled or pure soft

water, q. s. to make the whole weigh exactly

1 oz.

h. Sulphuric acid, 3 dr. ; nitric acid, 2 dr.

;

simple syrup, 6 dr. ; water, q. s. to make the

whole weigh exactly 10 oz. A single drop of

essential oil of lemon may be added.

Doses, Sec One table-spoonful is ordered to

be taken in water, on the first appearance of

premonitory symptoms, followed by the free

use of very cold water. In half an hour a

second dose is to be taken. This (as asserted)

is generally sufficient to arrest the progress of

the disease. A table-spoonful is then to be

added to a pint of cold water, and drank ad
lihiluin. In more obstinate cases it is said that
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4 or 5 doses are g'enerally required to effect a

cure. Wlien collapse sets in, double doses are

ordered to be given, and to be repeated after

every attack of vomiting until the sickness

and cramp abate. After the vomiting abates

the doses are still to be repeated until 6 or 6
doses are retained by the stomach. Should
quiet sleep or drowsiness come on, it is not to

be interfered with. The free use of cold water
or soured water is to be allowed until perspira-

tion sets in and the warmth of the body re-

turns. According to the report, the use of

warm liquors, wines, spirits, &c., must be care-

fully avoided as so much poison.

Obs. A bottle of the above remedy was
handed to the late Mr Wm. Herapath by the

superintendent of the Birmingham police, who
had received it from the head of the Austrian
police, as being in general use in Austria, under
the sanction of the medical department of the

government, and being found to act almost as

a specific in cholera. In 1831-2 it was first

tried on some criminals with perfect success,

and soon afterwards with similar results on
thousands of the general public. In 1849 the
Austrian government ordered its use in the
public establishments of the empire, since

which not a single case of failure had occurred
in which it had been fairly tried.

3. (Mr Buxton's Remedy.) From dilute

sulphuric acid (spirit of vitriol), 25 drops
j

water, 1 fl. oz. For a draught ; as the last.

4. (College of Physicians and Board of

Health ; for Premonitory Diarrhcea.) Chalk
mixture, 1 oz. ; aromatic confection, 10 to 15
gr. ; tincture of opium, 5 to 15 drops ; to be
repeated every 3 or 4 hours, or oftener, if

required, until the looseness is arrested.

5. (Dr Graves's Astringent Pills.) Acetate
of lead, 20 gr. ; opium, 1 gr. ; conserve of

roses, q. s. ; for 12 pills.

—

Dose. One every ^
hour or hour, at first ; then one every two
hours.

6. (Homoeopathic Preventive.) Camphor,
1 dr. ; rectified spirit, 6 dr. ; dissolve, and
preserve it in a well-corked bottle.

—

Dose, 2
drops on a lump of sugar, sucked as a lozenge
two or three times a day.

7. (Homoeopathic Remedy.) As the last,

repeating the dose every 10 or 15 minutes,

followed by draughts of ice-cold water, until

the symptoms abate.

8. (Mr Hope's Remedy.) (a) Red nitrous

acid, 2 dr. ;
peppermint water or camphor

julep, 1 oz. ; tincture of opium, 40 drops ; mix.—Dose. One to two teaspoonfuls in a cupful

of thin gruel every 3 or 4 hours.

6. Spirit of wine, 1 oz. ; spirit lavender, 5^

oz. ; oil of orizinanum, 5 oz.; compound tinc-

ture benzoin, | oz. ; spirits camphor, y oz.

—

Dose, 20 drops on moist sugar. To be ruljbed

outwardly also,

9. (Liverpool Preventive Powders.) Bicar-

bonate of soda, 20 gr. ; ginger, 10 gr. ; for

a dose. One to be taken in a glass of water

after breakfast and supper daily.

These powders are said to have been used
v\ith good effect among the workmen in the
mining and manufacturing districts during a

former visitation of cholera.

10. (Police Remedy; Mr B. Child's Remedy.)
Rectified sulphuric etherand tincture of opium,
of each 30 drops ; for a dose for an adult

;

especially during the earlier stages.

11. (Mr Ross's Astringent Pills.) Each
pill contains 1 gr. of nitrate of silver, made up
with crum of bread, q. s.

—

Dose. One pill, to

be repeated after the interval of half an hour
or an hour, should the symptoms continue
unabated.

12. (Russian Remedy.) Sumbul, in the form
of tincture, concentrated essence, in decoction,

in cold infusion, and in powder in the form of

pill.

—

Doses. Tincture, from 20 to 60 drops ;

essence, from 5 to 10 or 20 drops ; in a little

camphor julep or plain water. The physicians

of Moscow and St Petersburg ascribe to the

virtues of this drug the saving of thousands
of lives during the last epidemic. See Stjmbfl.

13. (Dr Stevens' Saline Powders.) Bicar-

bonate of soda, ^- dr. ; common salt, 20 gr.

;

chlorate of potassa, 7 gr. ; for a dose.

14. (Sir M. Tierney's Remedy.) Cajeput oil,

in doses of 20 to 30 drops, every two or three

hours. The oil excites the nervous system
and equalises the circulation. The late Sir

M. Tierney and others prescribed it frequently,

it is said, with considerable success.

15. (Common Remedies of the Shops.)

These generally consist of chalk mixture, with
a little laudanum, and some aromatic or car-

minative, as cassia, cinnamon, cardamoms,
nutmeg, or peppermint. In a few, some
astringent, as tincture o£ catechu, or extract of

logwood, is added.

16. (Dr Beaven's Preventative and Remedy.)
The Preventative.—Sulphiteof magnesia, 2 dr.

j

sulphurous acid, 2 oz. ; water, 2 oz. ; tincture

of capsicum, ^ oz. Mix and dissolve, a tea-

spoonful night and morning.
The Remedy.—Sulphite of magnesia, 2 dr.,

sulphurous acid, 2 oz. ; water, 2 oz. ; tincture

of capsicum, ^ oz.; sulphate of morphia, 2

gr. Mix and dissolve ; a teaspoonful every

half hour until relieved,

CHOLERA MEDICINE. The expressed juice

of dandelion and milfoil mixed with brandy
spirit. (Dr Horn).

CHOLES'TERIN. C2BCH44O.H2O. This sub-

stance is found in the bile, brain, nerves, blood,

&c., and forms the principal ingredient of

biliary calculi (gall-stones).

Note.—The remedies containing astringents

are the most efiicacious.

CHOL'IC ACID. Syn. Giyco-choial'ic acid.

A peculiar acid, existing as cholate of so-

dium, and associated with choleic acid in the

bile. It is a conjugate compound of cholalic

acid with a nitrogenised substance called

glycocin.

CHON'DRIN. Gelatin obtained from car-

tilage. It differs from ordinary gelatin in
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being precipitable by acetic acid, alum, and

acetate of lead.

CHOREA. ISyn. St Vitus's Dance.'] A
spasmodic disease affecting children and young
persons, especially girls, between eight and

sixteen years of age. It is caused by a debi-

litated condition of the nervous system, as

well as by brain disease, scrofula, imprudent

diet and worms.
The treatment recommended !s the regula-

tion of the bowels by mild purgative?^ If the

disease can be traced to worms, these should

be removed by the proper remedies. If worms
are not the cause, recourse should be had to

the cold, or shower-bath. The hot hip-bath

will be found serviceable in some cases. Where
there is paleness of the skin any of the iron

preparation will prove of great use, the bowels

being kept regular. The best preparations of

iron are either the tincture of the perchloride,

or nitrate, or the citrate of iron and quinine.

Some practitioners recommend arsenic—five

drops of the solution (for an adult) twice a

day after meals ; others valerianate of zinc.

Treatment for the Horse and other Ani-

mals.—Similar to the above.

CHRISTOFIA is a stomachic brandy or wine

made of 1500 parts white wine, 20 parts

cinnamon, 10 parts cloves, 60 parts bitter

almonds, digested several days ; 300 parts of

sugar and 500 of spirit are then added, and

the whole filtered. (Hager).

CHBOMACOME. For dyeing the hair black.

This is said to be prepared from harmless

vegetable materials, but really consists of

pyrogallic acid and nitrate of silver.

Chromacome. This is a French prepa-

ration which " contains nothing injurious to

health." This hair dye consists of two fluids.

The first, "Le chromacome, teinture supe-

rieure de WiUiam W. A. T., No. 1, Bonn,"

weighing about 45 grammes, is tincture of

galls. The other. No. 2, is a solution of

acetate of iron with a little nitrate of silver.

When grey hair is moistened first with No. 1,

then with No. 2, it becomes blackish-brown or

black.

CHEO'MATE. Syn. Cheo'mas, L. A salt

in which the hydrogen of (hypothetical) chro-

mic acid, HCrO^, is replaced by a metal or

other basic radical.

Chromates :

—

Prep. The insoluble chromates, as those

of barium, zinc, lead, mercury, silver, &c.,

may be made by mixing a soluble salt of those

bases with neutral chromate of potassium.

The first three are yellow ; the fourth brick-

red ; and the fifth reddish-brown, or ruby red

when crystallised. The soluble chromates may
all be made by direct solution of the base in

the acid, or by double decomposition. The
chromates of commerce are prepared from
either chrome ore or chromate of potassium.

Prop., Uses, Sfc. The chromates are charac-
terised by their yellow or red colour, the latter

predominating when the acid is in excess ; and
except those with the alkaline bases, they are,

for the most part, insoluble in water. Both the
chromate and the bichromate of potassium are

extensively used in dyeing and calico-printing

The former is employed in conjunction with
sulphuric acid in the laboratory as an oxidising

agent and in the manufactory for bleaching
sperm oil. The bichromate of ammonium and
potassium are used in photography.
They are readily recognised by the following

tests :

—

On boiling a chromate in hydrochloric acid

mixed with alcohol, chromic acid is first set

free, and then decomposed, forming a green
solution of chloride of chromium. Sulphu-
retted hydrogen and sulphurous acid eff'ect

similar changes. With acetate of lead the

chromates give a yellow precipitate; with
nitrate of silver, a reddish-brown j with nitrate

of mercury, a red one.

CHROME ALUM. See Alttms.

CHROME GREEN. See Green Pigments.
CHROME IRON. See Ieon.
CHROME RED. See Red Pigments.
CHROME YELLOW. See Lead, Cheomate

OF.

CHROMIC ACID. See Cheomic Anhx-
DEIDE.
CHRO'MIUM. Cr. A metal discovered in

native chromate of lead by Vauquelin in 1797.
It is found in the state of oxide, combined
with oxide of iron, in some abundance, in the
Shetland Islands, and elsewhere ; as chromate
of lead it constitutes a very beautiful material.

Prepared in an impure condition as a white,

very infusible, hard metal, by igniting the
oxide with charcoal, at a white heat, in a lime
crucible.

Chromous Chloride. CrCl2. Syn. Peotochio-
EIDE. Frep. Ignite the chromic chloride in a
current of dry hydrogen. A white, foliated

mass, soluble in water (evolving much heat),

and yielding a blue solution, which absorbs
atmospheric oxygen with astonishing rapidity,

acquiring a deep-green colour, and passing into

the state of oxychloride of chromium. It is

the most powerful reducing or deoxidising

agent known.
Chromic Chloride. CroClg. Syn. Sesqui-

CHLOEIDE. Prep. Pass dry chlorine over a

mixture of scsquioxide of chromium and char-

coal, heated to redness, in a porcelain tube.

The chloride collects as a sublimate, of a peach
or violet colour, in the cool part of the tube.

Dissolve chromic oxide in hydrochloric acid

and evaporate to dryness j the residue is

chromic chloride. It forms a dark green mass,

containing water, which is evolved by igniting

at a temperature of 400°, turning a purplish

red.

Chromium Oxides :

—

Chromous Oxide. CrO. Syn. Protoxide
OF CHROMIUM. This oxide has not yet been

obtained in a satisfactory manner, but the hy-

drate is prepared by the addition of potassium
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hydrate solution to a solution of chromous
chloride or sulphate. A brownish-red pow-
der, speedily passing to a deep foxy-red, with

disengagement of hydrogen, and forming

pale blue-coloured salts with the acids, which
absorb oxygen with avidity, whilst the metal

passes into a higher state of oxidation.

Chromic Oxide. CrOj. Syn. Sesquioxide,
Prepared by igniting potassium bichromate at

a red heat and well washing the residue, and
as hydrate by cautiously adding equal parts of

hydrochloric acid and alcohol or sugar to a
boiling solution of chromate of potassain water,

in small portions at a time, until the red tint

disappears, and the liquid assumes a green

colour J pure ammonia, in excess, is next added,

and the precipitate which subsides is collected

and washed with water.

Frop., Sfc. The anhydi-ous oxide is a rich

crystalline, green powder, insoluble in both
water and acids ; fused with borax and glass,

it imparts a beautiful green colour.

The hydrate is soluble in the acids and in

alkaline lyes; with the first it forms salts

which have a green or purple colour. These
compounds may be made by direct solution of

the hydrate in the dilute acids. Chromic sul-

phate combines with the sulphates of potassium

and ammonium, giving rise to salts (cheome
alums) which crystallise in magnificent octa-

hedrons of a deep claret colour. The finest

crystals are obtained by spontaneous evapora-

tion.

These salts of chromium are the most im-

portant, the chromous salts being seldom met
with, and are best recognised by the follow-

ing reactions :—Caustic alkalies precipitate the

hydrate, easily soluble in excess of the preci-

pitant. Ammonia the same, but the precipi-

tate is nearly insoluble. The carbonates of

potassium, sodium, and ammonium throw
down a green precipitate of carbonate and hy-

drate, slightly soluble in a large excess. Sul-

phuretted hydrogen causes no change.

—

Sulphydrate of ammonium precipitates the

hydrate of a bluish-green colour.

Chromic Anhydride. CrOg. Syn. Cheo-
Mic ACID, Anhydeotjs cheomic acid, Cheo-
MIO TEIOXIDE. Prep. By conducting gaseous

fluoride of chromium into a silver or platinum
vessel, the sides of which are just moistened

with water, and the aperture covered with a

piece of moist paper, the anhydride will be de-

posited under the form of red, acicular crys-

tals, which will nearly fill the vessel. When
the process is skilfully conducted, the product
is of exquisite beauty and chemically pure.

The fluoride referred to above is obtained from
fluor spar, 3 parts ; chromate of lead, 4 parts

;

fuming (or the strongest) sulphuric acid, 5

parts; mixed cautiously in a silver or leaden

retort. A red-coloured gas is evolved, which
acts rapidly on glass, forming fluosilicic acid

gas, and upon water forming hydrofluoric acid

and chromic anhydride. The moisture of the

atmosphere is sufficient to eflfect the decompo-

sition last referred to ; the former substance
escaping as gas, and the latter being deposited
in small crystals.

It is also prepared nearly pure by adding a
cold saturated solution of potassium bichromate
to once and a half its bulk of pure strong sul-

phuric acid. As the liquor cools, the anhy-
drous chromic acid is deposited under the form
of brilliant crimson-red prisms; the mother-
liquor is then poured off, and the crystals,

placed between two tiles of glass or porcelain,

are submitted to strong pressure for some
time, under a bell-glass or jar, when the anhy-
dride will be found sufficiently dry. It may
be deprived of a little adhering moisture by
placing it over sulphuric acid for a short time
in vacuo.

Commercially, it is prepared by one of the
two following processes :

—

To a saturated solution of chromate of po-

tassium, 100 parts, add oil of vitriol (sp. gr.

1"845), 49 parts ; and let the whole cool. This
is the common process. The pi'oduct contains

sulphate of potassium, but this does not
much interfere with its value as a bleaching
agent.

From chromate of barium, decomposed by
concentrated nitric acid. The anhydrous
chromic acid is separated from the nitrate of
barium by decantation, or, which is still better,

by filtration through glass or asbestos. It is

then evaporated to dryness, when the nitric

acid is volatilised, and pure chromic anhydride
left behind. The volatilised nitric acid may
be condensed, and again used for the same
purpose. The only precautions necessary to

ensure the purity of the anhydrous chromic
acid prepared by this plan are—to use a suffi-

cient quantity of nitric acid and to take care

that the nitric acid is sufficiently concentrated
and pure.

Prop., Sfo. Forms ruby-red anhydrous
prisms, very soluble in water, with formation
of true chromic acid, and extensively manu-
factured for the purpose of oxidising and
bleaching substances.

CHROME IRON-STONE. %m. Cheome Ieon-
OEE. FeO.CroOg. This, which is the principal

ore of chromium, corresponds in composition to

brown oxide of chromium and to the magnetic
oxide of iron; part of the iron, however, is

generally displaced by the isoraorphous metal
magnesium, and part of the chromium by
aluminium.
Chrome iron-stone is often met with in

the form of octohedral crystals. Acids fail

to dissolve it, and it caianot be fused in the

furnace, but when heated it absorbs oxygen
from the air. This oxidation may be effected

very readily if the chrome ore reduced to very

fine powder be mixed with a carbonate of one
of the metals of the alkalies or alkaline earths,

a chromate of the base being formed.
CHRYSENE. CigHja. A hydrocarbon

found by Laurent in crude anthracene. It

occurs in bright yellow, glistening scales. It
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may be obtained colourless by heating the

yellow crystals with hydriodic acid and amor-

phous phosphorus to 240°. It cannot be sub-

limed without decomposition. Chrysene is

very slightly soluble in cold alcohol, ether,

benzene, and glacial acetic acid. In carbon

disulphide it dissolves somewhat more readily.

Its melting point is from 248° to 250°, and it

boils at a temperature beyond that which can

be registered by the mercurial thermometer.

CHRYSOPHANIC ACID. See Rhein.
CHYLE. Syn. Lymph. This is the name

given to the nutritious milky fluid generated

during digestion, and absorbed from the intes-

tines by a set of vessels called the lacteals,

which carry it to the thoracic duct, whence it

is immediately conveyed into the circulation.

CHYME. The pulpy mass formed by the

food in its first great change, in the process of

digestion.

CIDER. Syn. Ctdee; Pomaceum, L.

Cider is the fermented juice of the apple, and

is a vei'y ancient beverage. Pliny calls cider

and perry the " wine of apples and pears."

The attention of the cider farmer should be

first directed to the culture of the apple tree.

The situation most appropriate for an orchard

is one on rising ground, rather dry than moist,

and unexposed to sea air or high winds. The
soil should be strong, but not too heavy, and
should be rich in the alkaline and earthy

bases, especially the phosphates. The selec-

tion of the proper varieties of the apple for

grafting is also a point on which particular

care should be taken. It is found that the

juices of different kinds of apples vary in the

quantity of saccharine matter which they con-

tain, as well as in other particulars that influ-

ence the quality and flavour of the cider pre-

pared from them. As a general rule, those

varieties should be chosen that yield a juice

rich in sugar, and contain no undue amount
of acid, and which, after the period of active

fermentation is past, furnishes a liquor which
clarifies itself and keeps well. This quality

of the juice may generally be determined from
its specific gravity. The heaviest and clearest

is the best, other points being equal. The
specific gravity of the juice of the different

varieties of apple varies from 1'060 to 1"100.

Cider apples are clnssed under three heads

—

bitter, sweet, and sour. The first are the

best; their juice has the greatest specific gra-

vity, is the richest in sugar, ferments the most
freely, clarifies spontaneously the quickest,

and keeps the best after fermentation. They
contain a minute quantity of extractive mat-
ter which is not present in other apples. The
juice of sweet apples ferments tumultiiously,

clears with difficulty, and the resulting cider

does not keep so well as that produced from
the first variety. The juice of sour apples

contains less sugar and more acid than the
other two, and consequently not only pro-

duces tlie weakest, but tlie worst cider ; it,

however, " fines " well, altliough it " stores "

badly. Sour and " rough-tasted " apples are
usually preferred by farmers for making cider.

This preference, which is very decided in the
West of England, may be readily accounted
for. The sour and rough-tasted apples con-

tain less sugar and more malic acid than
some of the other varieties, and the presence
of this acid impedes the conversion of the

alcohol of the cider into vinegar; a change
which their rude mode of operating renders
otherwise inevitable. But cider made with
such apples never equals in quality that pre-

pared at a low temperature, from fruit abound-
ing in sugar, provided equal skill is exercised

in the manufacture as in the process of con-

verting malt-worts into beer.

The process of making cider varies in differ-

ent places, but in every case essentially consists

of the collection of the fruit, the expression and
fermentation of the juice, and the storing and
management of the fermented liquor.

The collection of the fruit should not be

commenced before it has become sufficiently

mature, and should be performed with greater

care than is commonly bestowed upon it. The
apples, after being gathered, are usually left

for 14 or 15 days in a barn or loft to mellow,

during which time a considerable portion of

the mucilage is decomposed, and alcohol and
carbonic acid developed. If this " ripening "

is allowed to go too far, loss arises, notwith-
standing the vulgar prejudice in its favour.

The spoiled apples are then separated from the

sound ones, as they not only impart a bad
flavour to the cider, but impede its sponta-

neous clarification.

The expression of the juice is the next step

in the process of cider-making. The apples

are crushed or ground in mills consisting of

two fiuted cylinders of hard wood or cast-iron,

working against each other. The common
practice is next to sprinkle the pulp with ^th
to 5th of its weight of spring or river water,

and then to allow it to remain in tubs or

wooden cisterns for 12 or 14 hours, during
which time incipient fermentation commences,
and the breaking up of the cells of the mem-
brane takes place, by which the subsequent
separation of the juice is facilitated. This
plan, though general among cider manufac-
turers, is prejudicial to the quality of the future

liquor; as not only is a portion of the newly
formed alcohol lost, but the skins and pips

often impart to it a disagreeable flavour. IJy

employing more efficient crushing machinery
this system of vatting is rendered quite unne-
cessary. A machine furnished with a revolv-

ing circular rasp, similar to that used in mak-
ing potato starch, is admirably adapted to this

purpose.

The pulp of the crushed or ground apples is

now placed on a kind of wicker frame, or in

hair- cloth or coarse canvas bags, and after

being allowed to di-ain into suitable tubs or

receivers, is subjected to powerful pressure,

gradually applied, in the cider press. The
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liquor which runs off first is the best, and is

usually kept sepanitoly; whilst that which
follows, especially the portion obtained by
much pressure, tastes of the pips and
skins.

The expressed juice or "must," obtained as

above, is next put into clean casks with large

bang'-holes, and freely exposed to the air and
the sliade, where they are placed on " stillions,"

with flat tubs under tlieiu to catch the waste.

They are now constantly attended to and
kept quite full, in order that the yeast, as it

forms, may froth over and be carried off from
the surface of the liquor. After 2 or 3 days

for weak cider, and 8 or 10 days for strong

cider, or as soon as the sediment has subsided,

the liquor is " racked off " into clean casks,

which have been (according to the common
practice) previously sulphured with a cooper's

match. The casks containing the "racked
cider " are then stored in a cellar, shaded barn,

or other cool place, where a low and regular

temperature can be ensured, and are left to

mature or ripen. By tlie following spring the

cider is commonly fit for use, and may be
" re-racked " for sale.

The marc, or pressed pulp, is generally again

sprinkled with | or ^ its weight of water, and
re-pressed. The resulting liquor, when fer-

mented, forms a weak kind of cider (cider

moil, water moil), which is reserved for do-

mestic use in the same way as table-beer.

The refuse-pulp (apple-marc, pomace, pom-
mage, apple cheese) is used as food for pigs and
store cattle, and is very acceptable to them.
The storing and management of cider are

matters of vast importance to the cider farmer,

the factor, the wholesale dealer, and the bot-

tler. The principles by which these should be

directed are precisely similar to those which
are explained under the heads Brewing, Fer-
mentation, and Malt Liquors ; and which,

indeed, refer, with slight modifications, to all

fermented liquors.

Preparatory to bottling cider it should be
examined, to see whether it is clear and
sparkling. If not so, it should be clarified in

a similar way to beer, and left for a fortnight.

The night before it is intended to put it into

bottles the bung should be taken out of the

cask, and left so until the next day, and the

filled bottles should not be corked down until

the day after ; as, if this is done at once, many
of the bottles will burst by keeping. The
best corks should alone be used. Champagne
bottles are the variety generally chosen for

cider. It is usual to wire down the corks, and
to cover them with tinfoil, after the manner of

champagne. A few bottles at a time may be
kept in a warm place to ripen. When the

cider is wanted for immediate use, or for con-

sumption during the cooler portion of the

year, a small piece of lump sugar may be put

into each bottle before corking it ; or, what is

the same thing in effect, the bottles may be

corked within 2 or 3 hours after being filled.

In summer, and for long keeping, this practice

is, however, inadmissible. The bottled stock

should be stored in a cool collar, when the

quality will be greatly improved by age.

Cider for bottling should be of good quality,

sound and piquant, and at least a twelve-

month old. When out of condition it is unfit

for bottling.

Qual., Sfc. Cider, when of good quality,

and in good condition, is doubtless a very

wholesome liquor. Cider consumers, living ia

the cider districts, appear to enjoy almost an
immunity from cholera, and often from other

diseases which are common in other parts of

the kingdom. At the same time, however, it

is right to mention, that the dry colic or belly-

ache {colioa pictonum) is far from uncommon
in these districts, but is wholly confined to

those who drink early, hard, or inferior cider,

made from harsh, unripe fruit. We believe

that, in most cases, it may be referred to the

acid of the common cider having acted on the
lead, pewter, or copper of the articles or

utensils with which it has come in contact,

and of which it has dissolved a very minute
portion. The best cider contains from 8§ to

log of absolute alcohol ; ordinary cider from
4gto6|.

Concluding Remarks. Much of the ex-

cellence of cider depends upon the tempera-
ture at which the fermentation is conducted; a
point utterly overlooked by the manufacturers
of this liquor. Instead of the apple-juice, as

soon as it is expressed from the fruit, being

placed in a cool situation, where the tempe-
rature should not exceed 50° or 52° Fahr., it

is frequently left exposed to the full heat of

autumn. In this way much of the alcohol

formed by the decomposition of the sugar is

converted into vinegar by the absorption of

atmospheric oxygen, and thus the liquor ac-

quires that peculiar and unwholesome acidity

known in the cider districts by the name of

"roughness." When, on the contrary, the

fermentation is conducted at a low tempe-

rature, nearly the whole of the sugar is con-

verted into alcohol, and this remains in the

liquor, instead of undergoing the process of

acetification. The acetous fermentation, by
which alcohol is converted into vinegar, pro-

ceeds most rapidly at a temperature of about
90° Fahr., and at lower temperatures the

action becomes gradually slower, until at 46°

to 50° Fahr. no such change takes place.

(Liebig.) It is therefore evident that if the

saccharine juice of apples, or any other fruit,

is made to undergo the vinous fermentation in

a cool situation, less of the spirit resulting

from the transformation of the sugar will be

converted into acetic acid, and, consequently,

more will be retained in an unaltered state ia

the liquor, to improve its quality, and by its

conservative and chemical action to preserve

it from future change. This is the principal

cause, other circumstances being alike, of the

difi'erence in the quality of the cider made by

30
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persons living in the same district. The one

has probably a cooler barn and cellar than the

other to store his liquor in, and is more careful

to keep the pulp and juice cool during the

early part of the process. In Devonshire the

pressing and fermentation are conducted in

situations where the temperature varies little

from that of the external air, and fluctuates

with all its changes j the result is that Devon-
shire cider, of the best class, will rarely keep
more than 4 or 5 years, and seldom improves
after the second or third year ; whilst the cider

of Herefordshire and Worcestershire, where
these operations are more carefully attended
to, will keep for 20 or 30 years.

When the pressing the apples for the juice

is deferred until late in the season, it some-
times happens that the fermentation is slug-

gish. Though the juice has been set on the

old system, in November or December, the

working hardly commences until March, At
this time the cider is sweet; it now rapidly

becomes pungent and vinous, and is soon ready
to be racked for use. If the fermentation
still continues, it is again racked into a clean

cask that has been sulphured ; or two or three

cans of the cider are put into a cask, and a

brimstone-match burned in it. The cask is

then agitated, after which it is nearly filled

with the cider. By this process the fermenta-
tion is checked, and the cider in a short time
becomes fine. Great care must be taken that

the sulphuring be not overdone, as it is apt to

impart a slightly unpleasant flavour to the

liquor. If, on the first operation, the fermenta-

tion is not checked, the process of * racking '

is repeated, until the liquor becomes clear, and
is continued from time to time, till the cider

is in a quiet state and fit for drinking.

A common practice in Devonshire is to add
a stuff called ' stum,' sold by the wine-coopers,

or an article called ' antiferment,' sold by the

druggists, for the purpose of checking the fer-

mentation, but a much better plan is that de-

scribed above.

To improve the flavour of weak cider, or to

render ordinary cider more vinous, various

plans are followed by the cellarmen and
bottlers. An excellent one is to add to each
hogshead 1^ gall, of good brandy or rum, with
2 oz. of powdered catechu (dissolved in water),

10 lbs. of good moist sugar or honey, ^ oz. each
of bitter almonds and cloves, and 4 oz. of

mustard seed (all in powder). These must be
well ' rummaged ' into the liquor, and the
whole occasionally stirred up for a fortnight,

after which it must be allowed to repose for 3
or 4 months, when it will usually be found
perfectly ' bright,' and no bad substitute for

foreign wine. Should this not be the case,

the liquor must be ' fined ' with a pint of isin-

glass finings, or a dozen eggs, and allowed to
rest for a fortnight. If the cider is preferred
pale, the catechu must be omitted, and instead
ot isinglass, a quart of skimmed milk is to be
used as • finings.' When desired of a pinkish

tint, 1 oz. of cochineal (in powder) may be
added instead of the catechu.

About 13 cwt. of November apples com-
monly yield one hogshead of cider. In Devon-
shire about 6 sacks or 24 bushels are the

common quantity for the hogshead of 63
galls.

The best cider made at the present day is

that of Normandy, Herefordshire, and New
Jersey (U.S.), and next that of Devonshire

and Somersetshire. See Aktifeement, Fee-
mentation, &c.

Cider, Champagne. This name is given in

the United States of America to a fine, pale

variety of cider, much used for bottling, which
has a great resemblance to inferior champagne.
The best variety comes from New Jersey.

The name is also applied in this country in a

similar manner. The following is a good
form for a ' made' cider of this class :

—

Prep. Good pale vinous cider, 1 hhd. j

proof spirit (pale), 3 galls.; honey or sugar,

14 lbs. ; mix well, and let them remain to-

gether in a temperate situation for 1 month

;

then add orange-flower water, 3 pints ; and in

a few days fine it down with skimmed milk,

i gall. A similar article, bottled in champagne
bottles, silvered, and labelled, is often sold to

the ignorant for champagne.
Cider, Made. An article under this name

is made in Devonshire, chiefly for the supply

of the London market, it having been found

that the ordinary cider will not stand a voyage

to the metropolis without some preparation.

The finest quality of 'made' cider is simply

ordinary cider racked into clean and well-sul-

phured casks ; but the mass of that which is

sent to London is mixed with water, treacle,

and alum. The cider sold in London under

the name of Devonshire cider would be re-

jected even by the farmers' servants in that

county.

Cider, Eaisin. This is made in a similar

way to raisin wine, but without employing

sugar, and with only 2 lbs. of raisins to the

gall., or even more, of water. It is usually fit

for bottling in 10 days, and in a week longer

is ready for use.

CIDER SPIRIT. See Brandt.
CIGAR. Syn. Se&ae; Cigaeee, Fr.

;

CiGAEEO, Span. A small roll of tobacco-leaf

used for smoking. The leaf is stalked or

stripped of its midrib, and damped before it

passes into the hands of the cigar-roller. The
envelope or skin is cut from a smooth, un-

broken leaf, and is quickly rolled round suffi-

cient tobacco to form the inside. To secure

the loose end of the envelope a small quantity

of paste, coloured brown with chicory, is

generally used. Only those who have had
great practice can make cigars of a good shape.

A full account of the manufacture of cigars

does not come within the scope of this work.

Although cigars of British make cannot com-

pete in point of flavour with those manu-
factured in tobacco-growing countries, they
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have obtained a high degree of favour from
the excelleut manner in which they are made,
and from their comparative cheiipncss. For
information respecting the adulteration of

cigars, ami the influence of their use upon
healtli, see Tobacco.
CIGARS. (In pharmact/.) Syn. Med'i-

CATED CIGAES, M. ciGAEETTEs'. The admi-
nistration of medicinal agents in the form of

cigars is of recent introduction, and as yet in

only very limited use. The medicinal sub-

stance, if of a suitable description, as the

leaves of plants, is made up into small rolls,

like cheroots, and then smoked in the usual

manner. In some cases, common cigars, or

paper cigars (cigarettes), are medicated by
moistening them in a preparation of the article

to be administered. When the narcotic pro-

pei-ty of the tobacco would prove injurious, it

is first exhausted by soaking and washing it in

water.

Cigars, Aromatic. Syn. Aeomatic cigae-
ETTES ; ClGAEETT^ AEOMAT'lCiE, L. ; ClGAE-
ETTES AEOMATIQUES, Fr. Aromatic spices,

lavender flowers, &c., made into cigarettes.

Smoked for their odour ; and in tooth-ache,

face-ache, &c. See Cigaes, Scented.
Cigars, Arsenical. Syn. Cigaee'js ae-

SENICALES, L. Prep. Dissolve arseniate of

soda, 1 part, in water, 30 parts; dip white,

unsized paper into the solution, and form it

into small rolls, 3 or 4 inches long. Used in

pulmonary consumption ; 4 or 5 whiffs as many
times a day.

Cigars, Balsamic. Syn. Balsamic cigae-
ETTES; CiGAEE^ BALSAMIC^, ClGABETT^
B., L. Thick, unsized paper is soaked in a
solution of saltpetre and dried ; after which it

is brushed over first with tincture of cascarilla,

and when again nearly dry, with compound
tincture of benzoin ; in about half an hour it

is cut into pieces (11x4 inches), and rolled

into cigarettes. Used in hoarseness, loss of

voice, asthma, &c.

Cigars, Belladonna. Syn. Belladonna ci-

GAEETTES
J ClGAEETT^ BELLADONNA, L.

Prep. 1. Belladonna leaves made into cigar-

ettes of 1 dr. each.

2. (Compound—C. B. compos'itum.) From
belladonna leaves, 4 parts; moistened with
tincture of opium (Ph. L.), 1 part ; dried and
made into 1 dr. cigarettes, as before.

Used as an anodyne and antispasmodic, in

troublesome coughs, hooping-cough, tooth-

ache, sore throat, tic douloureux, &c.

Cigars, Camphor (Raspail, Paris). A re-

medy for various chest diseases, such as catarrh,

hoarseness, loss of voice, coughs, spasms,
hooping-cough, phthisis ; also, if the saliva be
swallowed, for heartburn, pains in the stomach,
and gastritis. They consist either of a straw
or quill filled with broken camphor, or of a

bone or horn mouthpiece, furnished at the
outer end with a little capsule for the camphor.
(Wittstein.)

Cigars, Cam'phor. Syn. Camphoe cigae-

ETTES ; ClGAEETT'iE OAMPno'Ea:, L.; ClGAE-
ETTES DE CAMPJiKE, Fr. Prep. 1. Bibulous
paper, moistened with 2 or 3 drops of essence

of camphor, and rolled into cigarettes. For
use they are loosely placed in a tubular cigar-

holder.

2. (Raspail.) These are made by loosely

filling a quill or large striiw with small frag-

ments of camphor, closing the open end with
a little cotton wool or bibulous paper, and
piercing the closed end with a pin, to allow

the passage of air.

Obs. Both the above are used unlighted
by drawing the air through them into the

mouth, which then becomes very slightly

charged with the vapour of camphor. In cold

weather the vaporisation is promoted by
holding the cigarette for a few minutes in the

warm hand. The homoeopathists regard them
as prophylactic of cholera, and the common
people hold them to possess the same virtue

in reference to contagious diseases generally,

but especially typhus and scarlet fever. They
should not be employed oftener than 3 or 4
times a day.

Cigars, Hen'bane. Syn. Cigaee'a htos-
ct'ami, L. From henbane leaves, as directed

under Belladonna Cigaes.
Cigars, Indian Hemp. The plant is made

into cigarettes, which are used in asthma.
They must be used with caution.

Cigars, Mercu"rial. Syn. Cigaee'a meb-
CTJEIa'les, L. Prep. (Paul Bernard.) Ordi-

nary cigars are deprived of their narcotic

properties by soaking them in water, and are

then wetted witii a weak solution of corrosive

sublimate, to which a little opium is generally

added. The proportion may be, of corrosive

sublimate, 1 gr. ; rectified spirit, 20 drops

;

dissolve ; add laudanum, 15 drops ; with this

solution 6 cigars are to be equally moistened

to within about 1^ inch of the mouth end,

and then set aside to dry.

Used by persons afilicted with syphilitic

affections of the throat and palate, as a con-

venient method of mercurial fumigation. For
those accustomed to the use of tobacco, mild

cigars, undeprived of their nicotine, may be

employed for the purpose.

Cigars, Scent'ed. Syn. Peeeti"med cigaes ;

Cigaee'a aeomat'icje, L. Prep. 1. By
motstening ordinary cigars with a strong tinc-

ture of cascarilla, to which a little gum benzoin

and storax may be added. Some persons add

a small quantity of camphor, or cf oil of cloves

or cassia.

2. By soaking the tobacco, of which the

cigars are to be made, or the cigars themselves,

for a short time in a very strong infusion of

cascarilla, and then allowing them to dry by a

very gentle heat.

3. By simply inserting very small shreds of

cascarilla bark between the leaves of the cigar

or in small slits made for the purpose.

Obs. The above yield a very agreeable

odour when smoked; but are said to intoxi-
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cate quicker than unprepared cigars of equal

strength and quality. They lose much of

their fragrance by age.

Cigars, Stramo"niuin. Syn. Datu'ea ciqaes;

CiG-AEE^ steamo"nii, L. From the leaves of

Datura stramonium, or preferably those of the

eastern species, Datura tatula. See Asthma,
Datttea.

CINCHONA BAEKS. Syn. CiNCHONiS coe-

TEX ; Peetjtian baek ; Jesuit's baek. The
native names are quinquino and quina, quina.

Of the nearly forty different known species of

cinchona trees, the barks of about a third are

employed, some either directly in medicine,

but by far the larger number as sources of

quinine and the other cinchona alkaloids. The
original habitat of the genus Cinchona is the

Andes, where it is found at a height of be-

tween 3000 and 12,000 feet above the sea,

growing mostly in patches, distributed

amongst the palms, plantains, and other

tropical trees that form the vast forests, for

the most part clothing the eastern slopes of

the Cordilleras, and extending from 10° north

to about 19° south latitude. In this district

there is always an abundance of moisture and
a mean temperature of about 62°. In 1853
the Dutch government introduced the cin-

chona into Java, and in 1861 the East Indian

government, following their example, intro-

duced it into British India, where it is now
acclimatised, large plantations of it growing
on the Neilgherries and in the valleys of the
Himalayas, The cinchona is now also success-

fully cultivated in Ceylon and Jamaica.
The method followed in the collection of

the bark by the Peruvians is a very wasteful

and destructive one, and consists either in

stripping the bark from the trees when they

have attained a sufficient age, or in felling

the tree a little above the roots. If the latter

method be adopted, the roots give out a

growth of suckers, which yield a good bark.

The bark is never removed during the rainy

season.

Previous to being stripped off, the bark is

sometimes cleaned with a brush, and then
peeled off in pieces varying from 15 to 18
inches long, and from 4 or 5 in width. The
thinnest pieces, which are derived from the

branches or the trunks of small trees, are

dried in the sun, and thus acquire the well-

known quill-like form. The larger trunks
yield the flat specimens, which are submitted
to a kind of pressure as they are being dried.

The inferior specimens being rejected, the
dried barks (mostly of the same kind) are

sewed in canvas, and thus conveyed to the

nearest depot, from whence, previous to being
shipped, they are enclosed in another envelope
of fresh hide, the package being then known
under the name of a seron.

Structure of Cinchona BarJcs. A few
general observations on the structure of the
bark of cinchona will be appropriate here.
The epidermis is only found on the youngest

bark, before it has attained sufficient age for
medicinal use ; it is then replaced by the corky
layer. In most species this cracks, and is

easily separable, but in some it is firmly at-

tached to the internal layers. These are com-
posed of the middle layer of the bark or
mesophlseum, formed of parenchyma, and the
innermost layer endophlseum, or liber. The
middle layer disappears in some barks, which
are thus wholly composed of liber. This is a
means of distinguishing them. The liber is

traversed by medullary rays, which project
into the mesophlseum. It is, therefore, com-
posed of woody fibres (prosenchyma) and soft

parenchyma.
The arrangement of the woody fibres, their

colour, size, and shape, give a special character
to the cinchona barks.

As compared with other barks, the fibres of

the liber are shorter and more loosely ar-

ranged, being for the most part separate or
united into very short bundles. The fibres,

therefore, are easily isolated ; they are spindle-

shaped, sub-quadrangular, rarely exceeding
1-lOth of an inch in length, usually straight,

and are very brittle, the cavity of the cell

of which each is composed being reduced by
secondary deposits to a fine canaliculus. This
short and loose fibrous structure is not found
in other barks.

In some cinchona bark a system of lacti-

ferous vessels is found between the liber and
mesophlseum.'

The parenchyma of the barks abounds in

starch and oxalate of lime, or else contains a
soft brown deposit.

The ' British Pharmacopoeia ' divides the
cinchona barks into the three classes of

—

1. Yellow Cinchona Baek. Syn. Cin-
chona -B-LA.YM COETEX. The Cinchona Ca-
lisaya of Weddell.

2. Pale Cinchona Baek. Syn. Cinchona
PALLIDA COETEX. The bark of Cinchona

officinalis; \ax. Condaminea oi looker. This

bark is also known under the name of Crown-
bark, from its having formerly been used by
the royal family of Spain.

3. Red Cinchona Baek. Syn. Cinchona
EUBE^ COETEX. The Cinchona succirubra of

Pavon.
The therapeutic properties of the cinchona

barks are due to the following alkaloids :

—

Quinia, or quinine, having the composition

C2oH24N,0,.
Quinidia, or quinidine, having the composi-

tion C20H24N2O5.

Cinchonia, or cinchonine, having the com-
position CgoH^^NtjO.

Cinchonidia, or cinchonidine, having the

composition C2nH<j4N20.

Quinamina, or quinamine, having the com-
position C20H24N2O2.

Besides the above, an alkaloid, which has

been named Paracina, has been obtained from

the bark of the Cinchona succirubra; whilst

1 Roylc.
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in those barks which contain only small por-

tions of the more active constituents above

named there have been found two alkaloids,

named respectively Aricia and Cusconia, which

have lately been accurately investigated by
Hesse, who has determined their chemical

constitution (Liebig's ' Annalen uiid Berichte

der Cheniische Gesselschaft in Berlin').

The cinchona barks vary greatly in the

amount of alkaloids they contain and in their

proportion to each other, these being depen-

dent upon the species or varieties, and many
other circumstances. Of the alkaloids, quinia

and cinchonia were till lately the most abun-

dant, but since the introduction of cinchona

cultivation into India, cinchonidia has been

found in very large quantity, Royle says :

—

" Good Calisaya bark usually contains from 5

to 6 per cent, of quinia," but actually South
American calisaya containing such an amount
of quinia is rare in the market. Some barks,

however, derived from cinchonas cultivated in

India, such as C. Calisaya, var. Ledgeriana,

and some varieties of C. officinalis, yield even
a still higher per-centage of quinine.

The South American crown, or loxa bark, is

very variable, and contains chiefly cinchonia.

Red bark also varies considerably, yielding

from 3 to 10 per cent, of alkaloids, of which
quinia forms only a small fraction, whilst

generally cinchonidia is predominant.. The
development of the alkaloids is greatly in-

fluenced by cultivation, but particularly by
the "renewing process," which, applied to the

C. succiruhra, trebles the amount of quinine

in the bark.

In addition to the alkaloids already men-
tioned, the cinchona barks contain the follow-

ing acid principles:—KiKiC acid, Cincho-
TANNic ACID, and QtriNOVic or Chinovio
ACID. The quinovic acid is accompanied by
an amorphous bitter substance, named Cmiir-

oviN or QuiNOViA, which is present in much
greater proportion than the acid, of which
generally there are only traces. A description

of these bodies will be found by referring

to them under their respective names. Cin-
CHONA-EED is another amorphous substance
which is the body to which the red hue of the

cinchona barks is due. It is produced when
cincho-tannic acid is boiled with dilute sul-

phuric acid, sugar being formed at the same
time.

When fused with potash, proto-catechinic

acid is formed. Cinchona red dissolves

sparingly in alcohol, freely in alkaline solu-

tions, but neither in water nor ether. Thick
red bark contains it to the amount of more
than 10 per cent.

Cinchona red is the product of the oxida-

tion of cincho-tannic acid, and is contained
largely in South American red bark, because
this is the product of old trees ; but sparingly
in Indian red bark, because this is always col-

lected from trees not more than fourteen years
old.

Medicinal Properties of the Cinchona
BarJcs. The therapeutic effects of the cin-

chona barks are doubtless due to the alkaloids

they contain ; but spite of their variability of
composition in this respect, which has been
shown to be very great, they are very exten-
sively employed in medical practice in the
forms of powder, decoction, tincture, and
extract.

Dr de Vrij, the eminent quinologist, is of
opinion that the therapeutic effects of bark
are chiefly due in part to the alkaloids, and in

part to the cincho-tannic acid they contain j

and as red Indian bark is rich in both these

constituents, he considers it the best suited

for medical practice. See Quinetttm,
Garrod says :—" Given in small doses, bark

causes an increase of appetite, especially in

weak patients, and at the same time improves
the condition of the muscular system; hence
the improvement of the blood and general
health. It may, therefore, be well designated

a tonic.

Its power in bracing up the system is also

seen in the check given to the colliquative

sweating occurring in extreme debility. The
pulse is not quickened by the use even of

large doses of quinine, although it is fre-

quently made stronger, nor does bark itself, in

the majority of cases, increase the heart's

action.

Bark also produces a peculiar influence upon
the nervous system, which is exhibited in the

extraordinary power it possesses of arresting

the progress of certain diseases characterised

by a periodical recurrence of their symptoms,
as ague, the different forms of neuralgia, and
certain inflammatory affections ; how this

effect is produced is at present unknown.
Bark acts likewise as an astringent, and this

property, combined with the tonic and anti-

periodic powers, is often of much therapeutic

value."

For the naethod of estimating the alkaloids

in cinchona bark, see Quinometry, Quinine,
QUINIDINE, QUINOIDINE, QUINICONE, QuiNA-
MiNE, CiNCHONiNE ; also the different phar-
maceutical preparations of Cinchona baek.
CINCHONIDINE. Syn. Cinchonidia. C20

H24N2O. This cinchona alkaloid is isomeric

with cinchonine. It occurs in large, shining

striated, rhombic prisms, which are anhydrous.

It dissolves in "76 parts of ether and 20 of

spirit of wine. The solutions are fluorescent,

but do not answer to the chlorine and ammo-
nia tests.

"The great powers and activity of this

alkaloid have only of late been appreciated.

As a protoplasm-poison, and probably in every

other physiological action, it comes next to

quinine and quinidine, and decidedly above
cinchonine." 1

If it is chemically pure, cinchonidine be-

longs to the non-fluorescent alkaloids.

CINCHONINE. Syn. Cinchonia. Q^q^^a
1 Dr C. D. Phillips.
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N;0. This alkaloid abounds most in the

paler varieties of the cinchona barks. It

occurs in clear, colourless, four-sided prisms,

which arc soluble in 30 parts of water, and in

about 400 p'.irts of ether and 120 of spirits of

wine. With acids it forms soluble salts, which
do not fluoresce in solution, and are turned

lightish brown-yellow by the chlorine and
ammonia tests. Of its salts, the bydriodate

is readily soluble in water, and still more so

in alcohol, whether dilute or strong. Cin-

clionine may be prepared from its sulphate or

disulphate in the same way as quinine.

Cinchonine, Sulphate of. Syn. Cinchoni^
SULPHAS. (Ph.U. S.) Take of the mother-water
remaining after the crystallisation of sulphate

of quinia in the process for preparing that salt a

convenient quantity, solution of soda, alcohol,

dduted sulphuric acid, animal charcoal in fine

powder, each a sufficient quantity. To the

mocher-water add gradually with constant

stirring solution of soda, until the liquid be-

comes alkaline. Collect on a filter the pre-

cipitate formed, wash it with water, and dry

it. Then wash it with successive small por-

tions of alcohol to remove other alkaloids

which may be present, mix the residue with

8 times its weight of water, and having
heated the mixture, add gradually diluted

sulphuric acid until it is neutralised and be-

comes clear. Then boil the liquid with
animal charcoal, filter it while hot, and set it

aside to crystallise. Lastly, drain the crystals

and dry them on bibulous paper. By evapo-

rating the mother-liquid more crystals may
be obtained.

CINCHO-TANNIC ACID. This acid is pre-

cipitated from a decoction of bark by acetate

of lead, after the decoction has been freed

from cinchona red by means of magnesia.
If the cincbo-tannate of lead thus formed

be decomposed by sulphuretted hydrogen, and
the solution carefully evaporated in vacuo, the

acid may be obtained as an amorphous, hygro-
scopic substance, readily soluble in water. A
ferric salt added to a solution of this acid

imparts a greenish colour to it. '

Cincho-tannic acid is very soluble in water,

but not in acids. Therefore a concentrated

watery infusion (1 to 4) of Indian bark gives

a precipitate upon the addition of strong
hydrochloric acid. By this means a rough
estimation may be formed of the amount of

cincho-tannic acid in a sample of bark.

CINCHOVATINE. The substance known
under this name does not exist as an alkaloid,

sui generis. It is nothing more than qnini-

dine, or cinchonidine, or a mixture of both.

CINNABAR. Syn. Native Vermillion.
This compound, wliich is one of the most
abundant of the ores of mercury, is a product
of considerable importance in the arts, and
some portions of it are sometimes sufiiciently

pure in colour to be used after mere leviga-

tion. Generally, however, the factitious kind
is employed. See Vermilion.

CINNAMEIN. CifiHi^O.. Syn. Oil op
BALSAM OF Pebtj. A volatile oil existing in
balsam of Peru.

CINNAMIC ACID. HCjHyOa. A colour-
less, transparent, crystalline substance, ob-
tained from oil of cinnamon, liquid storax,

balsam of Peru, and balsam of tolu. It is

freely dissolved by alcohol, but nearly insoluble
in water. At 248° Fahr. it fuses, and at 560"

Fahr. it sublimes unchanged. Distilled witli

dichromate of potassium and sulphuric acid it

is converted into benzoic acid. Its salts are
called cinnamates.

CINNAMON. Syn. Cinnamon Baek ; Cin-
NAMOMi COETEX (B. P.), L. The inner bark
of shoots from the truncated stock of the
Cinnamomum Zeylanicum, imported from Cey-
lon, and distinguished in commerce as Ceylon
cinnamon. The best is obtained from branches
about three years old.

Used in medicine as a carminative and
astringent, chiefly as an adjuvant to other
medicines, e.g. with chalk, in diarrhoea.

—

Dose,
10 to 20 grains.

Obs. Owing to the high price of this drug
it has become a general practice to substitute

the bark of cassia
(
Cassia ; Cortex cinna-

momi cassia) for it, which so closely resembles
it in flavour that the uninitiated regard them
as the same. Cassia, however, is not only
thicker and coarser than cinnamon, but its

fracture is short and resinous, and its flavour

is more biting and hot, whilst it lacks the
peculiar sweetish taste of cinnamon. The
thickness of cinnamon seldom exceeds that of

good drawing paper.

CISTERNS. See Tanks.
CITRATE. A salt in which the hydrogen

of citric acid Is replaced by a metal or other
basic radical.

CIT'RICACID. 'H./ieRfiy,mO. Syn. Acijy
OF LEMONS, CONCEETE A. OF L. ; Ac'iDUM LI-

mo'nis, Acidtjm cit'eicum (B.P.), L. ; ACIDB
CITEIQUE, Fr. ; CiTEONENSAiJEE, Ger. An
acid peculiar to the vegetable kingdom. It is

obtained in large quantity from the juice of

lemons and other fruits of the genus Citrus ; it

is also found in gooseberries, currants, cran-

berries, whortleberries, cherries, &c. ; and Dr
Wright has lately found it in great abundance
in unripe mulberries, in conjunction with
malic acid.

When currants or gooseberries are employed
as a source of citric acid, they are first sub-

jected to pressure, and the juice so obtained

from them is then fermented. The fermented
liquor is next submitted to distillation, and
the alcohol collected.

The residue in the retort containing the

citric acid is saturated with chalk, and the re-

sulting citrate of lime is decomposed by means
of sulphuric acid.

100 lbs. of the fruit are said to yield 10 lbs.

of spirit and 1 lb. of acid.

Prep. The citric acid manufacture consists

in separating it from the mucilage, sugar, and
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other foreign matter with w hich it is combined
in the juice of lemons and limes.

1. (Ph. L. 1836,— Scheele's process.) Take
of lemon juice 4 pints ; prepared chalk, 4^ oz.

;

diluted sulphuric acid, 27i fl. oz.j distilled

water, 2 pints. Add the chalk by degrees to

the lemon juice, made hot, and mis well; set

by, that the powder m-ay subside, and after-

wards pour off the supernatant liquor. Wash
the precipitated citrate of lime frequently

with warm water ; then pour upon it the di-

luted sulphuric acid, mixed with the distilled

water, and boil the whole for 15 minutes in

glass, stoneware, or lead; press the mixture
strongly through a linen cloth, and filter it.

Evaporate the filtered liquor with a gentle

heat, and set it aside, that crystals may form.

To obtain the crystals pure, dissolve them in

water a second and a third time; filter each

solution, evaporate, and set it apart to crys-

tallise.

2. (Ph. L. 1851.) Merely placed in the

materia medica.

3. (Ph. E. 1841.) Similar to that of Ph. L.

1836, except that the washed citrate of lime

is ordered to be squeezed in a powerful press,

and that the filtered solution of citric acid is

ordei'ed to be tested with nitrate of baryta,

and if the precipitate is not nearly all soluble

in nitric acid, to add a little citrate of lime

to the whole liquor, till it stands this test.

4. (Ph. D. 1826.) Same as that of Ph. L.
1836.

5. (Ph. D. 1851.) Included in the materia
medica.

6. (P. B. 1867.) Differs from the process

of the Ph. L. 1836 in some unimportant detail

only.

7. (Dr Price.) The crude juice is saturated

with ammonia, potassa, or soda (carbonates),

or with the ammoniacal product distilled from
gas liquor; chalk, 150 parts, or hydrate of

lime, 90 parts, are then added for every 192
parts of citric acid contained in the liquor,

and the whole stirred well together ; heat is

next applied, and the ammonia distilled into

anotlier quantity of lemon juice j the citrate

of lime thus obtained is then decomposed with
dilate sulphuric acid, and the whole process

conducted as before. When potassa or soda
is used the distillation is omitted, and the
expressed liquor, after filtration, used to de-

compose fresh lemon juice.

8. (Ordinary manufacturing process.) To
crude lemon or lime juice, mixed with water, is

added ground chalk; the precipitate is washed
to free it fi-om the impurities dissolved in the
water, and afterwards decomposed by sulphuric

acid. If the citric acid is not sufficiently

white, it is decolorised by digestion with
animal black.

9. (Kulilman.) This chemist proposes satu-

rating the hot lemon juice as far as possible
with very finely divided barium carbonate,
and afterwards completing the neutralisation
with barium hydrate or sulphide. Tiie pre-

cipitated barium citrate is then to be washed,

and decomposed with the requisite quantity of

sulphuric acid. The advantage of barium over

lime as a precipitant is the more ready crys-

tallisability of the citric acid from the solution

thus obtained. Sulphate of baryta is abso-

lutely insoluble in solution of citric acid,

whilst sulphate of lime is not; and the pre-

sence of the latter impedes the crystallisation

of the acid.

Ohs. If the lemon or lime juice be allowed
to ferment a short time, the mucilage and other

impurities will, to a certain extent, separate

and subside. See Concluding Remarks.
Prop., Uses, cf'c. Citric acid forms rhom-

boidal prisms, which are clear, colourless,

odourless, sour, and deliquescent in a moist

atmosphere. It is an agreeable acid, at once

cooling and antiseptic. It is much used in

medicine as a substitute for lemon juice, and
to form efi^ervescing draughts, citrates, &c.

17 gr. citric acid, in crystals, or ^ fl. oz. of

lemon juice,

are equivalent to

25 gr. bicarbonate of potash

;

20 „ carbonate of potash

;

15 „ carbonate of ammonia;
20 „ bicarbonate of soda

;

35 „ carbonate of soda.

The bicarbonate of potassa is that generally

preferred for making saline draughts with

citric acid ; and when flavoured with a little

tincture of orange peel and simple syrup, or

syrup of orange peel alone, it forms a most
delicious effervescing beverage. Citric acid

in pure crystals or in lime juice is much used

by the calico-printer, being the best known
' resistant' for iron and alumina mordants.

Tzir. Citric acid is frequently met with
adulterated with tartaric acid ; the fraud is

easily detected by dissolving the acid in a
little cold water, and adding to the solution a

small quantity of acetate of potash. If tar-

taric acid be present, a white, crystalline pre-

cipitate of cream of tartar will be produced on

agitation. When pure it is devoid of colour,

is entirely, or almost entirely, decomposed
by heat. It is soluble in water and in spirit,

and what is thrown down from its watery
solution by acetate of lead is dissolved by
nitric acid. No salt of potassium precipitates

anything with citric acid except the tartrate.

When a few drops of a solution of citric acid

are added to lime water, a clear liquid results,

which, when heated, deposits a white powder,
soluble in acids without effervescence. By the

action of nitric acid citric acid is converted

into oxalic acid.

When the crystals of citric acid are very

deliquescent, the presence of free sulphuric

acid may be suspected. This latter may be

detected with facility by dissolving the citric

acid in a little water, strongly acidifying the

solution with hydrochloric acid, and adding^
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chloride of barium, when, if sulphuric acid be

j)resent, an iusohiblo precipitate of sulphate of

l)arium will fall down after a short tiuie.

Oxalic acid is soiuetinies present in citric

acid, the cause of its presence being explained

further on. To test for it proceed as follows

:

Dissolve a small quantity of the citric acid

in water, and add to the solution an excess of

ammonia; acidify with acetic acid, filter, and
test the filtrate with calcium sulphate.

Jistim. See Acidimetey and Lime juice.

Tests. See above.

Concluding Remarks. The preparation of

citric acid has now become an important
branch of chemical manufacture, from the

large consumption of this article in various

operations in the arts. In conducting the

diflerent steps of the process some little

expeitness and care are, however, necessary

to ensure success. The chalk employed, which
should be dry, and in fine powder, is added to

the juice from a weighed sample, utitil the

latter is perfectly neutralised, and the quantity

consumed is exactly noted. The precipitated

citrate of lime is next thoroughly washed with

water, and the sulphuric acid, diluted with 6
or 8 times its weight of vvater, whilst still

warm, is poured upon it, and thoroughly
mixed with it. The agitation is occasionally

renewed for 8 or 10 hours or longer, when the

solution of citric acid is poured off, and the

residuum of sulphate of lime thoroughly washed
with warm water, the washings being added
to the liquid acid. This last is then poured
off from the impurities that may have been

deposited, and evaporated in a leaden boiler,

over the naked fire, or by high-pressure steam,

until it acquires the gravity of 1'13, when the

process is continued, at a lower temperature,

until a syrupy aspect is assumed, and a pel-

licle appears on the surface of the liquor.

Without great care at this part of the pro-

cess the whole batch may be carbonised and
spoiled. At this point the concentrated solu-

tion is emptied into warm and clean crystal-

lising vessels, set in a dry apartment, where
the thermometer does not fall below tempe-
rate. At the end of 4 days the crystals are

found ready for removal from the pans. They
are thoroughly drained, redissolved in as little

water as possible, and after being allowed to

stand for a few hours to deposit impurities,

again evaporated and crystallised.

The acid of the second crystallisation is

usually suflniciently pure for the market ; when
this is not the case a third, or even a fourth,

crystallisation must be had recourse to. The
mother-liquors from the several pans are now
collected together, and a second or third crop

of crystals obtained from them, by evaporation

as before.

A frequent cause of difficulty in obtaining

crystals from the solutions is the employment
of too little sulphuric acid to decompose the

whole of the citrate of lime; the consequence

of which is that a little of that salt is taken up

by the free citric acid, and materially ob-

structs the crystallisation. Forty piirts of dry
sulphuric acid are ro(|uir{d to (lecompose 50
parts of chiilk. Commercial sulpliuric acid

(oil of vitriol) is usually of the sp. gr. of 1"845,

and it therefore; requii'cs 49 lbs. of tliis acid

for every 50 lbs. of chalk employed in the
process. In practice it is found that a very
slight exci^ss of sulphuric acid is preferable

to a preponderance of undecomposed citrate of

lime.

The first crop of crystals is called ' brown
citric acid,' and is chiefiy sold to the calico-

printers. Sometimes a little nitric acid is added
to the solution of the coloured crystals, for the

purpose of bleaching them, but in this way a

minute quantity of oxalic acid is formed. A
more general plan is to bleach the citrate of

lime by covering it with a weak solution of

chloride of lime, exposing it in shallow vessels

to the sun's rays, and rewashing it before

decomposing it with sulphuric acid. A safer

plan is to dissolve the crude citric acid, digest

with a-aimal charcoal, and again concentrate

the solution to the crystallising point.

When the aqueous solution of citric acid

obtained, as already described, is concentrated

by boiling in an open evaporating pan, the

acid is not only liable to suffer partial decom-
position by its long exposure to the air, but it

not uufrequently acquires a brown colour

from the cai'bonisation those portions of the

liquid undergo which are in contact with the

bottom of the pan, which being heated by high-

pressure steam frequently reaches a tempera-
ture exceeding 200° F. This latter result is

brought about in consequence of the slight

movement in the dense acid liquor in the pan.

To remedy the loss and inconvenience arising

from the employment of the open evaporating
pan, some years back MrPontifex devised an
apparatus which effects the evaporation of acid

liquor in vacuo (and therefore out of con-

tact with air), and at a temperature never ex-

ceeding 130 F°. Moreover, in Mr Pontifex's

boiler the time necessary for the concentration

of the citric-acid liquor is diminished to about
an eighth, and as the strong ebullition keeps

the liquid in constant motion its charring is

entirely prevented.

Mr Row says that lemon juice may be puri-

fied to a great extent by diluting it with
water until it contains about 12 oz. of acid to

the gallon, and then filtering from the floccu-

lent precipitate of mucilage thus thrown down.
The citrate of lime obtained from juice so

treated is comparatively pure.

Good lemon juice yields about 6^^ of crys-

tallised lemon acid ; 2 galls, yield fully 1 lb.

of crystals. See Lemon juice. Limb juice.

&c.

CIT'EON. The fruit of the citron tree

{Citrus medica) is acidulous, antiseptic, and
antiscorbutic J it excites the appetite, and
stops vomiting; and, like lemon juice, has

been greatly extolled in chronic rheumatism,
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gout, and scurvy. Mixed with cordials, it

is used as an antidote to the manchineel

poison.

Citron, Oil of. See On.
Citron Peel. This is prepared in the same

way as candied orange and lemon peel, which

it for the most part resembles.

Citron, Syn. Lem'on colotte. The term
applied to a pale and delicate shade of yellow.

See Yeiiow Dyes, &c.
CIT'RONELLE. See Liqueues and Oils

(Lemon-grass).

CITRUS. A genus of plants belonging to the

natural order Aurantiaeece, the species of which
yields useful fruits. From Citrus Aurantium,
and its varieties, all the various descriptions

of sweet oranges are obtained. The species

C. Bigaradia or vulgaris yields the bitter or

Seville orange ; C. Limonum and its varieties,

yield the lemons ; C. Limetta is the source of

the lime ; C. medica of the citron ; C. Decu-
mana of the shaddock ; C. paradisi of the

forbidden fruit ; C. Pampelmos of the Pam-
pelmoose ; and C. ^'apowiea of the kumquat.

Citrus Bergamia. (Ind. Ph.) Syn. The
Lime teee. Habitat. Commonly cultivated

in India and other tropical countries.

—

Officinal

•part. The fruit (lime) closely resembles the

lemon, but is smaller, with a smoother, thinner

rind, and of somewhat less fragrant odour.

Its juice (lime juice) has the same pungent
acid taste, and contains the same ingredients

as lemon juice, though in somewhat different

proportions, that of the citric acid being larger

and that of the mucilage less in quantity.

Much of the article imported into England
under the name of lemon juice is obtained

from the lime.

—

Properties and Uses. Very
similar to those of the lemon, the juice being
equally refrigerant and antiscorbutic ; indeed,

it is preferred by many tropical practitioners.

The fresh juice of the lime is procurable

in almost every portion of the tropics, and is

considered more effectual than preserved lemon
juice.

Lime juice may be advantageously employed
in the manufacture of citric acid, the propor-

tion of this acid being larger than in lemon
juice.

CIV'ET. Syn. Citet'ta. Zybeth'um, L.
A perfume obtained from the civet cat {Vi-

verra civetta, Linn.), a tierce, carnivorous

quadruped, somewhat resembling a fox, found
in China and the East and West Indies. The
civet is secreted in a sort of pouch between
the anus and the sexual organs. " Several of

these animals have been brought into Holland,
and afford a considerable branch of com-
merce, especially at Amsterdam. The civet is

squeezed out in summer every other day, in

winter twice a week; the quantity procured
at once is from 2 scruples to 1 drachm or
more."

Civet is frequently adulterated with sper-
maceti and butter, and a similar substance to
civet, but of a darker colour, obtained from

the polecat. When pure it has an odour in-

termediate between that of musk and amber-
gris, but less refined ; a pale-yellow colour ; an
acrid taste ; and the consistence of honey. It

is used in perfumery.
CLAIEET. See Liqtjetje.

CLAR'ET RAGS. Syn. Tottenesol en
DEAPEAtr, Fr. ; Bezet'ta C(eetj'lea, L. 1.

Pieces of clean linen coloured with Auvergne
—or ground archil.

2. Pieces of linen dipped into the juice of

mulberries, blood-red grapes, lees of red wine,

&c. Used to colour jellies, confectionery, the
rind of cheeses, &c.

CLARIFICA'TION. The act of clearing or

making bright ; commonly applied to the

process of ' clearing' or ' fining' the liquids by
chemical means, instead of by filtration. The
substances used for tins purpose are popularly

known as 'clarifiers' or 'finings.'

The substances employed in the clarification

of liquids operate by either mechanically em-
bracing the feculous matter, and subsiding

with it to the bottom of the vessel, or by in-

ducing such a change in its nature or bulk

that it subsides by its own density, in each
case leaving the liquor transparent. Albu-
men, gelatin, the acids, certain salts, blood,

lime, plaster of Paris, alum, heat, alcohol, &c.,

serve in many cases for this purpose. The
first is used, under the form of white of egg,

for the clarification of syrups, as it combines
with the liquid when cold, but on the applica-

tion of heat rapidly coagulates and rises to

the surface, carrying the impurities with it,

forming a scum which is easily removed with
a skimmer. It is also much used for fining

wines and liqueurs, particularly the red wines
and more limpid cordials. Gelatin, under
the form of isinglass, dissolved in water
or weak vinegar, is used to fine white wines,

beer, cider, and similar liquors that contain

a sufficient quantity of either spirit or astrin-

gency (tannin), to induce its precipitation.

Sulphuric acid is frequently added to weak
liquors for a similar purpose, either alone

or after the addition of white of egg or

gelatin, both of which it rapidly throws
down in an insoluble form. A pernicious

practice exists among some unprincipled manu-
facturers of using certain salts of lead and
potash to clear their liquors ; especially

those that are expected to sparkle in the

glass, as ' cordial gin,' &c. For this purpose
a little sugar of lead, dissolved in water, is

first mixed up with the fluid, and afterwards

a little more than half its weight of sulphate

of potassa, also dissolved in water, is added,

and the liquor is again 'roused' up. By
standing, the sulphate of lead, formed by this

mixture, subsides, and leaves the liquor clear.

Bullock's blood is used in the same way as

isinglass or white of eggs, for fining red

wines, beer, and porter. Lime, alum, alcohol,

acids, and heat, act by curdling or coagu-

lating the feculencies, and thus, by increasing
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tlifiir density, indnce tlicir subsidence. Plaster

of Paris acts, partly like the above, and partly

like albumen, or gelatin, by developing and
forcing down the suspended matter. Sand is

often sifted over liqtiors (especially cordials

and syrups), for the simple purpose of acting

by its gravity, but appears to be quite useless,

as it sinks too rapidly. The juices of plants

are clarified by heat, which coagulates the

albumen they contain. Marl or clay is fre-

quently used to clear cider and perry. A
strip of isinglass is generally employed to

clarify coffee. See Wine, Brewing, Coedials,
Coffee, Finings, Infusion, &c.

CLAY. Clay is formed from the disinte-

gration of felspathic rocks, by the combined
action of air and water. Its plasticity, when
moist, and its capability of being made hard
by heat, are properties which render it avail-

able for many useful purposes. The purest

kind of clay is kaolin, or China clay, which
consists almost entirely of silicate of aluminum.
It is found in China; but a precisely similar

substance is obtained from deposits in Corn-

wall and some parts of Prance. Pipe-clay, a

white clay nearly free from iron, is found in

large quantity in the island of Purbeck. Pot-

ter's clay is found in many parts of Britain ;

tliat of Devonshire and Dorsetshire is much
valued. Brick clay contains varying propor-

tions of iron; hence the different colours of

the bricks used in different countries. See
Aluminum, Pulieb's earth, Ochre, &c.

CLEAN'ING. In domestic economy the

best way to clean a house is to keep it clean

by a daily attention to small things, and not
allow it to get into such a state of dirtiness

and disorder as to require great and periodical

cleanings. Some mistresses, and also some
servants, seem to have an idea that a house
should undergo regular cleanings, or great

washing and scrubbing matches, once every

three or six months, on which occasions the

house is turned almost inside out, and made
most uncomfortable. All this is bad economy,
and indicates general slovenliness of habits.

(Chambers.) For hints upon cleaning, see

Carpets, Clothes, &c.

CLEAN'LINESS. See Ablution, Bathing,
and Sickness.

CLIPPING (Horses). Some horses should

be worked in autumn in cloths, or with their

coats on, as, on account of the extra sweating

thus caused, they will be in better condition

fur the hunting season. Such horses should

be clipped or shaved. The horse's coat should

be fully set before it is clipped. Those horses

which sweat much in autumn should be singed.

Singeing cannot be begun too early. The
fresh growth must be removed everj"^ week.

Singeing may be best accomplished by means
of gas.

CLOTHES. Economy and cleanliness re-

quire due attention to be paid to every article

of clothing, but more especially to those which

are the most exposed to dirt and the weather.

The following remarks, having reference

chiefly to woollen articles, may prove useful

to the reader :— If very dusty, hang them on
a horse or line, and gently beat them with a

cane; then lay them on a clean board or

table and well brush them, first with a stiff

brush, to remove the spots of mud and the

coarsest of the dirt, and next with a softer

one, to remove the dust and to lay the nap
properly. If clothes are wet and spotted

with dirt, dry them before brushing them,
and then rub out spots with the hands. The
hard brush should be used as little as possible,

and then with a light hand, as it will, if

roughly and constantly employed, soon render

the cloth threadbare. Spots of tallow-grease

on the clothes may be taken off with the nail,

or, if that cannot be done, have a hot iron

with some thick brown paper, lay the paper
on the part where the grease is, then put the

iron upon the spot; if the grease comes
through the paper put on another piece, till it

ceases to soil it. Moths may be prevented

attacking clothes by putting a few cloves or

allspice into the box or closet with them. See
Balls, Clothes, and Scouring, &c.

CLO"THING. In our changeable climate

great care should be taken to clothe the body
effectually ; for when the skin is chilled the

blood is determined in increased and injurious

quantity to the internal organs, causing colds

and inflammations. The ordinary materials

for clothing are cotton, linen, woollen, and
silk. Cotton is generally employed for under-

garments, for which its softness and warmth
render it well adapted. Linen is not nearly

so warm, but it keeps its colour better; it is

more expensive, and although it wears much
longer, it is not so economical as cotton.

Woollen garments are, in cold and variable

climates, almost essential to comfort ; the

warmth obtained by wearing flannel next the

body is very beneficial, and the slight stimu-

lating effect arising from its roughness tends

to keep the skin in healthy action.

The practice of dressing infants in long
clothes is a very objectionable one, for besides

being injurious to health it cramps the action

of the legs, the feet, and the toes, and by so

doing prevents their proper and healthy

development.

An infant should be so clothed as to combine
sufficient warmth with perfect freedom of the

limbs ; hence his garments should be loose

instead of tight, more particularly round his

waist.

In the selection of winter clothes for children,

if for in-door wear, choice should be made of

a dark woollen frock, and of stockings in pre-

ference to socks. The stockings should be of

merino, and made to draw above the knees and
fastened to the dress with a loop and tape

instead of garters, which are very objectionable.

A child's out-of-door attire in winter should

additionally comprise a warm and properly-

lined coat, made of cloth or some woollen
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fabric. It should button close to the chin

and cover his neck. Mr Chavasse says, for

this latter purpose a woollen neckerchief or

scarf is preferable to furs. It is very im-

portant that the child's feet and legs should

be kept warm, but not too warm. In infancy

and childhood—in summer as well as winter

—

the wearing of flannel next the skin is more
necessary, and beneficial even, than when
practised by adults.

CLOVE. Syn. Caetoph'tlltjm (B. P.),

L. The flower-buds of the Ciryo'pTiyllus

aromaticus (Linn.), or clove tree collected

before they open, dried, and smoked. Cloves

are aromatic, stimulant, carminative, and sto-

machic
J and, according to some, possess febri-

fuge properties. They are chiefly used as an
adjuvant in compound medicines. A few
cloves kept in a closet or box prevent moths
or mould attacking furs, woollens, &c.

It is a common practice to adulterate this

spice in the same manner as cinchona bark.

Cloves from which the oil has been distilled

are dried and rubbed between the hands, pre-

viously moistened with a little sweet oil, to

brighten their colour, after which they are

mixed up with fresh spice for sale.

Cloves, Mother of. The uni-ipe fruit of the
clove tree ; they are frequently imported pre-

served (preserved mother of cloves), and are

reputed stomachic and antispasmodic.

Cloves, Oil of. Syn. O'iefm caeyoph'yili
(B. P.), L. This possesses similar virtues to

the unexpanded flower-buds, and is esteemed
as a remedy for the tooth-ache. Used to

flavour liqueurs and confectionery. Sp. gr.
1-055—1-060.
M. Jacquemin recommends the following as

a very delicate test for the presence of carbolic

acid when used as an adulteiant for oil of
cloves. One drop of the suspected oil is mixed
with a small trace of solution of aniline by
means of a glass rod, and then shaken with
5 or 6 c. c. of distilled water. By the addition
of a few drops of sodium hypochlorite to the
mixture the characteristic blue coloration due
to carbolic acid will be developed in a few
minutes, whereas with the pure oil nothing
but the purplish-violet colour of aniline will

be perceived. Stirring or shaking must be
avoided after the addition of the hypo-
chlorite.

CLYS'TERS. See Enema.
COAL. The varieties of this valuable sub-

stance may be conveniently described under
the three heads Anthe4cite, Lignite, and
Pit-coal (which see). See also Fuel.
COAL-TAR. Coal-tar, one of the products

of the destructive distillation of the coal em-
jiloyed in the manufacture of gas, is a very
complex substance, consisting of various hy-
drocarbons, acids, and bases, together with
certain resinoid and empyreumatic substances.
The principal hydrocarbons yielded by coal-
tar on distillation are : benzol, toluol, propyl,
naphthalin, and anthracin j of these the first

three are fluids, and the last two solids ; the
most important acids are : carbolic, cresylic,

phlorylic, and nosolic ; the chief bases are

:

aniline, chinoline, and lepidine. The quantity
as well as the quality of the tar obtained
from the distillation of coals varies consider-

ably with the kind of coal used, as well as with
the temperature at which the distillation is car-

ried on, the yield of tar being smaller at very
high temperatures than when lower ones are

employed. Coal-tar, from its antiseptic proper-
ties (due chiefly to the carbolic acid it contains),

is painted on wood to preserve the latter from
decay when exposed to wind and weather.
Mixed with coal-dust, saw-dust, and peat-dust,

it forms a useful artificial fuel, and when in-

corporated with pebbles makes an excellent

artificial asphalt for pavements. The chief

value of coal-tar, however, consists in its being
the source of those brilliant dye-stuffs, the

coal-tar colours. These, together with the

naphtha obtained from its distillation, have
converted coal-tar from a worthless and un-

welcome waste product of gas manufacture

—

for the removal of which from their premises

the gas makers were formerlj- only too glad to

pay—into a very considerable and importa
branch of profit and revenue.

The different constituents of the tar are

separated from each other by distillation, the
various products so obtained being further
purified by various processes.

See Tar Coloues, Naphtha, Benzol,
Aniheacene, &c.

CO'BALT. Co. Syn. Reg'ultts op cobalt;
Cobalt'um, L. a metal discovered by Brandt,
in 1733. It generally occurs in the same ore

as nickel, and the separation of the two
metals is a task requiring great patience and
expertness. Speiss cobalt and cobalt glance

are the oi-es from which the metal is commonly
extracted.

Frep. 1. Dissolve oxide ofcobalt in hydro-
chloric acid, and pass sulphuretted hydrogen
gas through the solution, until all the arsenic

is thrown down ; filter, and boil with a little

nitric acid, then add carbonate of potassium, in

excess, and digest the precipitate in a solution

of oxalic acid, to remove any oxide of iron
j

wash and dry the residuum (oxalate of cobalt),

and expose it to great heat, in a covered cru-

cible lined with charcoal; the product is pure
metallic cobalt.

2. Mix equal parts of oxide of cobalt or

roasted Cornish cobalt ore, and soft soajj, and
expose them to a violent heat in a covered
crucible.

3. Pass hydrogen gas over oxide of cobalt

strongly heated in a porcelain tube.

Prop., Use, Sfc. Cobalt is a white, brittle

metal; unchanged in the air; feebly acted on
by dilute hydrochloric and sulphuric acids

;

has a high melting-point, and is stronglj- mag-
netic ; sp. gr. 8-5. It is seldom employed in

the metallic state, from the great difficulty of

reducing its ores, but its oxide (black oxide) is
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liirg^ely employed in the arts. It forms salts

with the acids, which are interesting' from
the rcmarlfable changes of colour which they
exhibit. See Ink, Smalts, Zaffhe, and
heloio.

Char., Tests. Solutions of the salts of cobalt

are known as follows:—1. Ammonia gives a
blue precipitate, slightly soluble in excess,

giving a brownish-red colour.— 2. Potassa
gives a blue precipitate, turning to violet and
red when the sohition is heated.—3. Carbonate
of ammonium and carbonate of sodium give
pink precipitates; that from the former is

soluble in e.\cess.—4. Cyanide of potassium
gives a yellowish-brown precipitate, soluble in

excess ; and the clear solution, after being
boiled, is unaffected when mixed with hydro-
chloric acid.—5. Sulphuretted hydrogen pro-

duces no change in acid solutions.—6. Sulph-
ydrate of ammonium gives a black precipitate

in neutral solutions.—7. Melted with borax,
before the blowpipe, it gives a head of a mag-
tiificent blue colour, almost verging on black,

if much is present. Pliosphate of sodium and
ammonium give a similar bead; but the colour
is less intense.

Cobalt, Ac'etate of. Co(C2H302)2. Prep.
From the carbonate or protoxide and acetic
acid. It forms a sympathetic ink which turns
blue when heated.

Cobalt, Arseniate of. C032ASO4, SH^O. A
hydrated native tricobaltous arseniate of
cobalt, known as " cobalt bloom."

Cobalt, Car'bonate of. C0CO3. Prep. By
adding an alkaline carbonate to a solution of

the nitrate or sulphate. A pale peach-coloured
powder, soluble in acids. It contains some
hydrate.

Cobalt, CMo"ride of. CoClj. Si/n. Ht-
deochlo"eate of c, Mu"eiate of c. Prep.
By dissolving the carbonate or protoxide in

hydrochloric acid; the solution deposits deep
rose-red crystals on standing, which contain
water. By evaporating the solution by heat,

anhydrous blue crystals of the chloride are
obtained. Both of them yield a deep rose-

red solution with water, which is turned green
by a little acid. This solution forms a well-

known sympathetic ink, the traces of which
become blue when heated. If the solution

contains either chloride of iron or chloride of
nickel, the traces become green. (Klaproth.)

The addition of a little nitrate of copper to

the above solution forms a sympathetic ink,

which by heat gives a very rich greenish-

yellow colour. (lire.) The addition of a very
little common salt makes the traces disappear
with greater rapidity, on the withdrawal of

the heat. In each case, when the paper is laid

aside, moisture is absorbed, and the writing
once more disappears. If, however, much
heat has been used the traces become per-

manent.
Cobalt, Ni'trate of. Co(N03)2. Prep. As

the last, substituting nitric for hydrochloric

acid ; it forms deliquescent crystals.

Cobalt, Ox'alate of. C0C0O4. Prep. As
tlie acetate, from oxalic acid and the carbonate
or protoxide; or by double decomposition.

Cobalt, Ox'ides of. Of these there are two,
the protoxide and the sesquioxide ; besides an
acid compound of cobalt and oxygen, to which
the name cobaltic acid has been given.

1. Cobalt, Protox'ide of. CoO. Syn. Oxide
OF COBALT, GRKr O. OF C, BlACK O. OP C,
Cobalt black. Prep. 1. By precipitating a
solution of sulphate of chloride of cobalt with
carbonate of sodium, and washing, drying, and
igniting the powder which subsides.

2. By boiling powdered bright-white cobalt
ore (from Cornwall) in dilute nitric acid, and
adding a solution of carbonate of potassium,
very gradually, until the clear liquor, after
the impurities have settled, becomes of a rose
colour ; and then as long as a precipitate falls

;

wash and dry it as before.

Prop., Sfc. A grey'powder, turning black
on exposure to the air; strongly basic; and
forming salts with the acids, having a fine red
tint, it is remarkable for the magnificent
blue colour it communicates to glass, and by
this character its presence may be readily de-

tected before the blowpipe ; the substance t

»

be examined being fused with borax on a loop
of platinum wire. Used to make blue colours
for painters, stains and glazes for enamellers,

glass-melters, potters, &c. In medicine it

has occasionally been given as a remedy for
rheumatism.

2. Cobalt, Sesquiox'ide of. Co^Oj. Syn.
Perox'ide of Cobalt. A black, insoluble,

neutral powder, obtained by mixing solutions

of cobalt and of chloride of lime ; or, by heat-
ing the protoxide to redness in an open
vessel.

Cobalt, Phos'phate of Co3(P04)2. Prep.
As the acetate, substituting phosphoric for

acetic acid. An insoluble purple powder,
which, when heated along with eight times its

weight of gelatinous alumina, produces a blue

pigment (cobalt blue, cobalt ultrama-
rine), almost equal in beauty to ultramarine.

(See below.)

Cobalt, Sul'phate of. C0SO4. By boiling

sulphuric acid on the metal, or by dissolving

the oxide in the acid. It forms reddish crys-

tals, soluble in 24 parts of water.

Cobalto-Ultramarine. A fine blue pigment,

prepared by mixing freshly precipitated alu-

mina, 8 parts, with phosphate or ai'seniate of

cobalt, I part ; drying the mixture, and then

slowly heating it to redness. By daylight the

colour is pure blue, but by artificial light it is

violet. See Blue pigments.
COCA. Erythroxylon Coca. This plant is

grown largely in Peru and Bolivia. The
Bolivian coca is said to be much superior to

the Peruvian. The best kind is believed to

come from the province of Yungas, and the

most inferior description from Peru. The
consumption of Coca in Peru, Bolivia, and in

some of the provinces of the Argentine Con-
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federation is enormous. In small doses it is

supposed to act as a stimulant and to aid

digestion; in large ones it is said to possess

dangerous narcotic properties. The moun-
taineers in South America state they are

enabled to reach high elevations without diffi-

culty of respiration, and to stave off the

feeling of hunger by chewing the leaves

during their ascents. " Good quality coca

should have its leaves unbroken, of a medium
size, bright green in colour, and of an odour

somewhat combining that of hay and chocolate.

The taste is bitter, and when masticated, coca is

said to yield easily to the teeth. Infused in hot

water, it has a beautiful green colour, which,

however, is much darker from inferior leaves.

An infinite number of varieties are recog-

nised between the best and the lowest quantity,

which has a disagreeable smell and a colour

resembling roasted coffee. The leaves are also

bent and broken, scarcely a whole leaf being

found amongst them."' The statements as to

the effects of coca are conflicting, as will be

seen from what follows :—Sir R. Christison,

writing to the 'British Medical Journal,'

April 29th, 1876, states he was hardly sensible

of the fatigue of two mountain descents made
from Ben Vorlich after chewing coca leaves.

That, as a consequence of his doing so, hunger
and thirst were suspended for a long time, but

that eventually appetite and digestion were

unaffected. He made trial during the first

descent of 60 grains, and of the second, under-

taken eight days after, of 90 grains of coca.

Mr Dowdeswell, in a communication to the
• Lancet,' May 6th, 1876, says that, contrary

to the experience of Sir R. Christison, he

found no decided effects produced after con-

suming nearly a pound of the leaves, which
were taken in all forms and at all hours for

nearly a month. They failed to produce the

slightest excitement, not giving rise even to

the feeling of buoyancy and exhilaration which
is experienced from mountain air or a draught
of spring water.

In the 'Canadian Pharmaceutical Journal'
for August, 1877, there is a paper by Mr Shut-

tleworth, wherein results the opposite to those

of the last-named gentlemen are recorded.

Mr Shuttleworth states that the members of a

club established at Toronto for the purpose of

playing at La Crosse, a very violent and
fatiguing pastime, were almost unanimous in

ascribing their invariable success over their

numerous adversaries to the use of coca leaves

during their contests ; their opponents not

employing the plant. The antagonists of the

club were men of stronger build and physique
as well as more accustomed to out-of-door

pursuits, and were besides trained players.

The same writer says that in South America
care is taken to procure the leaves in as fresh

a state as possible, and that many writers have
ascribed the want of effect to old leaves.

The 'British Medical Journal' of March
1 'FbarmaceuticalJourual.'

10th, 1877, contains a communication from
Dr T. McBean, who states that he has found
the administration of coca leaves useful in

typhoid fever, as well as in other febrila

diseases.

CO'CCA (ko'-ko). Syn. Caca'o. An ali-

mentary substance formed of the roasted seeds

of the Theohroma Cacao, a tree belonging to

the natural order Byttneriacece. This defini-

tion is equally applicable to chocolate, but we
commonly class the preparations containing
sugar and flavouring substances under that
head, and the unsweetened and cheap prepa-

rations under cocoa. The cocoa-seed or berry

must not be confounded with the cocoa-nut,

which is the fruit of a palm {Cocus nucifera).

The cocoa tree is a native of Mexico, and is

now more or less extensively grown through-
out Central America, Brazil, Peru, Venezuela,

Caraccas, Ecuador, Grenada, Demerara, Esse-

quibo, Guayaquil, and Surinam ; with some
of the West India Islands, foremost among
which stands Trinidad. It has also been in-

troduced with more or less success into Africa,

the Mauritius, Madagascar, Bourbon, the

East Indies, Australia, and the Philippine

Islands. The following is a list of the prin-

cipal kinds of cocoa, in the order of their com-
mercial value :—Caraccas, Surinam, Trinidad,

Grenada, Jamaica, Dominica, Guayaquil, Ve-
nezuela, Bahia, Brazil, St Lucia. It seems
probable that some of the highest kinds of

cocoa do not find their way into this country,

but are consumed by the inhabitants of Spain.

Frep. The pods containing the seeds are

gathered when ripe, and after having lain for

a day and a night are opened, and the seeds,

which are taken out by hand, are submitted to

what is termed the sweating process. They
are first placed on a sloping floor or in baskets,

so that the chief part of the pulp in which
they are enveloped may drain off, and are then
shut up in a close box, and left for 24 to 48
hours, according to the season snd weather,

after which they are turned out in the sun to

dry. Upon a nice performance ofthe sweating

process, which may be likened to malting, the

value of the cocoa greatly depends. When
quite dry, the seeds are packed in barrels or

bags, and are ready for shipment. The pro-

cess of roasting is effected in a metal cylinder,

with holes at each end, through which the

vapour generated is allowed to escape. When
the aroma is sufficiently developed the seeds

are cooled, and then passed to a ' kibling mill,'

which removes the husks and skins from the
' nibs ' (see below).

Trop., Constituents, 8fc. Cocoa, when un-

adulterated, forms a wholesome and highly

nutritious beverage. Its active principle is

theobromine, an alkaloid greatly resembling

caffeine, the active principle of coffee and tea.

A peculiar concrete oil, called cocoa-butter,

or, more correctly, butter of cacao, is auother

important constituent, forming more than

half the weight of the seed. The presence of
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about 20§ of albumen gives to cocoa its

nutritive character.

Average composiiion of cocoa seeds

(Wanklyn.)
Per cent

Fat (cocoa butter)

Albumen, fibrine, and gluten

Starch

5000
18-00

1000
Gum .... 800
Colouring matter

.

2-60

Water .... 600
Theobromine 1-50

Ash .... 360
Loss .... 0-30

100-00

Dr Letheby calculated that a pint of cocoa

made with 1 oz. of ground nibs would cont.iin

the following proportions of nutritious mat-
ters :

—

Nitrogenous matters . 96*2 grains

Fatty matter . . . 218-8 „
Gum, sugar, and extractive 65-6 „
Mineral matters . . 17-5 „

Total extracted . . 398-1

Adult, Much of the cheap stuff sold as

genuine cocoa is shamefully adulterated. Out
of 68 samples of cocoa and chocolate examined
by the ' Lancet ' commission, 39 contained

coloured earthy substances, as reddle, Vene-
tian red, umber, &c. To some, chalk ox

plaster of Paris had been added, for the pur-

pose of increasing the weight. Many of the

samples consisted of sugar and starch, with
only sufficient cocoa to impart a flavour.

Cocoas containing a moderate amount of arrow-
' root or other starch must not be considered

adulterated articles, for it is impossible to

render cocoa soluble, or rather emulsive, with-

out the addition of some diffusible substance.

By an examination of the ash the presence

of any mineral adulterant may be detected.

Mr Blyth says the amounts of ash in genuine
cocoa should never exceed 5 per cent. The

seed of the cocoa consists of husk and seed
proper. Under the microscope the husk ex-
hibits on its surface a number of tubular
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fibres, filled with granulai- matter and minute
corpuscles. It consists of three membranes

;

the first being a single layer of elongated

cells ; the second (forming the chief portion of

the husk) of angular cells, enclosing mucilage,

and also containing a few spiral vessels and
woody fibres. The third membrane is very

thin and delicate, and is made up of small

angular cells containing minute globules of

fat. The seed is composed of minute cells

containing starch. The starch corpuscles are

very small, with a trace of inulin. (See cuts

on previous page.)

Cocoa, Flake. This is formed by grinding

the nibs in a mill, consisting of two cones,

working one inside the other. Pure flake

cocoa is not a diluted or amalgamated article

;

in other words, it contains no sugar, and but
a trace of starch.

Cocoa Nibs. The braised, roasted seeds,

freed from husk and membrane. They ought
to be of a dull-red or greyish colour, but are

frequently given a bright-red colour by a coat-

ing of Venetian red.

Cocoa, Sol'uble. From cocoa nibs and sub-

stances which are readily soluble or diffusible

in water, ground together. Sugar and sago

or arrow-root are the diluents used by respect-

able makers, but all kinds of starches, coloured

with Venetian red, are used for the trashy

articles which are sold to the poor. No form
of cocoa is really soluble, but by the addition

of easily diffusible substances an article is pro-

duced which is capable of forming an emul-
sion with boiling water. The following are

the principal varieties of the so-called soluble

cocoa :

—

1. Cocoa, Granulated. From cocoa nibs

and sufficient sugar and arrow-root to keep
the fatty particles from forming a pasty mass.

As it is impossible to granulate the nibs with-

out the admixture of some other substance,

those makers who declare that their granu-

lated cocoas are perfectly pure do not act

honestly towards their customers.

2. Cocoa, Homceopathic. A kind of solu-

ble cocoa prepared with arrow-root, but with-
out sugar.

3. Cocoa, Iceland-moss. From cocoa and
Iceland moss, freed from its bitter principle,

cetrarine. This form of cocoa was introduced
by Messrs Dunn and Hewett, and is said to

form a very valuable article of diet for in-

valids.

4. Cocoa, Maeavilla. This is stated to

be " the perfection of prepared cocoa." It

consists of cocoa, sugar, and sago flour, the
last two being in great excess.

5. Cocoa, Caeaccas. This is similar to

the last, being a mixture of cocoa, sugar, and
sago flour. The cocoa used in its manufacture
is said to be imported from the Caraccas, on
the north co;ist of South America, and to pos-
sess a peculiarly delicious flavour.

The amount of flour or starch in these so-

called soluble cocoas frequently exceeds 40 per

cent., and the amount of sugar 20 per cent.

They have been not inaptly called " soups."

Within the past year or two a new variety

of soluble cocoa has been brought into the

market. It is sold under various names, thus,
' Theobromine, or Concentrated Cocoa,' ' Cocoa
Essence,' ' Cocoatina,' &c. We have examined
many of these varieties, and find them to con-

sist of pure cocoa deprived of about two thirds

of its fat. It appears very suitable for people
of weak digestion.

Obs. No warm drink that we take ap-

proaches cocoa in its nutritive character, be-

cause, while performing to a certain extent the

exhilarating work of coffee or tea, it presents

to the stomach a very considerable quantity
of nitrogenous and carbonaceous matter ; this

advantage is partly due to the fact that cocoa
is taken in the form of an emulsion, instead

of an infusion or decoction.

Cocoa foe the table is readily prepared
from the soluble varieties by simply pouring
boiling water upon the powder. From cocoa

nibs, or flaked cocoa, the beverage is prepared
by first pouring boiling water upon them,
and then allowing the mass to simmer from 4
to 6 hours. The cocoa must on no account be
allowed to boil, for in that case a coagulum
will be formed, which cannot be dissolved in

water.

COCOA-NUT OIL. A species of vegetable

butter obtained from the common cocoa nut

—

the fruit of Cocos nucifera, the cocoa palm.

It is separated from the dried kernel by hy-
draulic pressure. It contains olein, and a solid

fat often used as a candle material. Large
plantations of the cocoa palm, connected with
Price's candle company, exist in Ceylon.

Cocoa-nut oil is often confounded with cocoa-

or cacao-butter, which is the produce of a
very different plant, namely, Theobroma cacao.

See CociNic acid. Cocoa, Steaeic acid, &c.

COCCULUS IND'ICUS. Syn. Indian bee-
EiES, Indian cockles, Levant nut. Louse
GEAiNS ; Bac'ca Oeienta'lis, Cocculus pis-

catoe'ius, &c., L. The fruit of the Anamirta
paniculata, a shrub which abounds on the

sandy shores of Malabar, and several other

islands in the Indian Ocean. The kerntls

should fill at least two thirds of the fruit.

It is a dark, tough, hard, wrinkled berry,

about the size of a cherry, and possesses an
intensely bitter taste. The berry consists of

two parts, the husk and the kernel, the former

being hard and difficult to bruise, and tlie

latter soft and containing a large proportion

of fatty matter.

Uses, Sfc. Cocculus indicus is poisonous to

all animals, and to most vegetables. It is

never employed internally in medicine, but an
ointment, formed by mixing the powder with

lard, has been used to destroy pediculi and
in porrigo. Its active principle is picro-

toxiu, a peculiar needle-shaped, crystalline

substance, possessing all the poisonous proper-

ties of the berry in an exalted degree, and of
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wliich it contiiins atout 2 per cent. Its effects

on the system are, ti) produce giddiness, con-

vulsions, and insensibility, frequently ending

in death. A siniill portion of the cocculus iu-

dicus iuiportod is used by poachers, and a still

smaller quantity to destroy vermin, the re-

maining, and by fiir tlie gi'cater part, being

employed to adulterate beer and even wine.
" In our own analytical experience we have

seldom found this substance in beer purchased

from a respectable liouse. We have detected

it, however, in beers purchased in the lowest

localities in London and elsewhere, but have

every reason to suspect that the adulterants

had been added by the publican himself, in the

form of an extract known in the trade by
the name of ' B. E.' or black extract." (Hark-
ness.)

Chemists and druggists are liable to severe

penalties if they are found supplying cocculus

indicus, or any extract of the same, to brewers

or publicans. See Beer, Poeter, &c.

COCH'INEAL. Syn. Coc'cus (B. P.), L.

Grana pina. Span. The Coccus Cacti (Linn.),

an insect found upon the cactuses of Mexico.

It is of great value as a dye stuff. The female

insects, when matured, are brushed off the

plants and dried by artificial heat. The entire

insect is used. There are two varieties known
in commerce—silver cochineal, which has a

purplish-grey or silver-grey colour ; and black

cochineal, which is smaller, and of a reddish

or purplish-black colour. The former is that

commonly met with.

Adult. Genuine cochineal has the sp gr.

1'25. It is commonly increased in weight by
slightly moistening it with gum-water, and

then rouncing it in a bag, first with sulphate

of baryta, and then with finely powdered bone-

black. In this way its sp. gr. is raised to 1"35,

in consequence of being loaded by about 12^
of useless foreign matter.

Herr Durwell, a German chemist, states

that he found a sample of cochineal adulterated

with sulphate of zinc. He thinks the sophis-

tication was probably effected by immersing
the cochineal in sulphate of zinc, and then in

an alkali, whereby the white pulverulent

aspect of the genuine article was imparted,

and the weight increased.

The following is a method which has been
given for estimating the value of samples of

cochineal :—Grind the samples to be tested to

a fine powder, weigh out 2 or 2^ grammes,
and boil this amount in a capacious narrow-
necked flask, with 750 c. c. of water for 1 hour;
filter immediately through dry paper filters,

and allow it to cool. To test it 50 c. c. are

measured in a flask of that capacity, and
poured into another fliisk of about 200 c. c,
and the measuring vessel rinsed with a definite

quantity of water, say 10 to 15 c. c. A weak
solution of permanganate is then run in from
a burette with a glass cock, the flask being

shaken after the addition of every 10 c. c. So

much permanganate solution is then added

VOL. I.

that the cochineal extract shall be changed
from its original colour to a pink of the
faintest shade—almost yellow, in fact, but
never reaching a full yellow. This pink shade
should be persistent, tliat is, it should not
turn yellow after standing fifteen minutes;
and after a little practice it will bo found
very easy to obtain the tinge, which shows
that the colouring matter is almost but not
quite destroyed.

When a number of samples are to be com-
pared, arrange an equal number of 200 c. c.

flasks and test-tubes on the table, a tube
standing in its rack in front of each flusk.

Then the same number of c. c. of the per-

manganate solution (which should be, at least,

so weak that bulk for bulk of this and the

cochineal solution will be required) is run
into each flask, taking care to use too little to

completely destroy the colouring matter in all.

The flasks are well shaken and allowed to

stand for ten minutes. Part of the contents

of each is then poured into the corresponding

test-tube, and a glance of the tubes as they

stand side by side will show which is the least

affected by the bleaching liquid. This sample
having been selected to serve as a standard,

the contents of the test-tube are returned to

the flask, and more permanganate solution is

cautiously added, until a very faint pink

tinge, which a fraction of a c. c. will turn to a
full yellow, is obtained. The number of c. c.

used having been noted, a fresh trial is made,
in which the c. c. required, minus one, are

used, the flask agitated, and the last c. c. or

part of it, as the whole may not be necessary

added.

If the two results agree, the next sample is

treated in the same way, and so until all are

tested.

A final trial may be made by measuring 50
c. c. of each solution into its flask, running in

the permanganate in the ascertained amount
into each asquicklyas possible, letting tbeflasks

stand ten minutes, and then making a com-

parison of all in the test-tubes. If the shades

are not exactly alike, a pretty good guess can

generally be made of the fractions of c. c.

required, which should be added, the contents

of the tubes being joined to that in the flasks,

and a second or third comparison thus made.

This is a rather long description of what is

in practice a very simple and good process,

the three principal points to be borne in mind

being

—

1st. To use a weak solution of permanganate.

2nd. To have a very faint pink colour as a

standard of comparison.

3rd. To let the hquids remain after agitation

together ten or fifteen minutes before com-

paring them.
Uses, Sfc. Cochineal is principally used to

prepare lake and carmine, and in dyeing. Its

colouring principle is freely soluble in water.

It imparts every variety of scarlet and crimson

to textile fabrics previously prepared with

31
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alum, tin, and other mordants. It is also

used to colour liqueurs, tinctures, and confec-

tionery. It has been recommended as an
antispasmodic and anodyne, in hooping-cough
aud neuralgia.

—

Dose, 10 to 60 gr., in pow-
der, confection, or tincture. See Caemine
and Caeminic acid.

COCIK'IC ACID. Syn. Cocosteae'ic acid.

A crystalline, fatty acid, obtained by the

saponification of cocoa-nut oil. See Steaeic
ACID.

COCK-METAL. Syn. Pot Metai. Copper,
20 lbs. ; lead, 8 lbs. j litharge, 1 oz. ; anti-

mony, 3 oz. Another variety consists of

copper, lead, and sometimes a little zinc.

COCKROACH. See Blatta.
COD. Syn. Ga'dus Moe'ehtta (Ph. L.),

Moe'ehuavulgaeis (Linn.), Asel'lus (Pliny),

L. A fish common in the seas of the northern
hemisphere, from about 40° to 75° of latitude.

The flesh forms a most wholesome and excel-

lent article of food. The best fish are very
thick about the neck ; and, when fresh, are

jnarked by the redness of the gills, freshness

of the eyes, and the whiteness and firmness

of the flesh. The fish so largely imported
from Newfoundland (Newfoundland fish)
are cod beheaded, split open, gutted, and
salted. They are caught by millions on the
' Grand Bank.' Cod-sounds are pickled in

brine and also made into isinglass. The spawn
is made into caviaee, and the liver is both
pressed and boiled for its oil (see heloio).

Cod is geneeally cooked by boiling it,

but is sometimes baked, or cut into slices and
broiled or fried. Cod's head and shoulder's

with oyster sauce is a favorite dish. Shrimp
and anchovy sauce are also good additions.

COD-LIV'ER OIL. Syn. Moe'ehuje o'leum,
B. P. ; O'leum jecoe'is Asel'li, L. ; Huile
de Morub, Pr. The oil obtained from the

liver of the common cod {oleum e jecore com-
paraiuni).

Prep. 1. The livers, being removed from
the fish, are piled on layers of fir-twigs placed

in tubs perforated at the bottom, and are

allowed to reaiain for a considerable time
exposed to the sun and air. As the livers

putrefy, the oil runs out and flows through
the holes in the tubs into vessels placed to

receive it.

2. The partially decomposed livers, cut into

pieces, are heated in iron pots without water,

and the oil is poured off and set aside to de-

posit impurities.

3. (Savory.) The livers taken from the
fresh fish are carefully washed. The large

veins are then divided through their whcje
length, and any blood in them is carefuliy

rinsed away. The livers are now cut into

pieces, again washed and drained, and after-

wards placed with a small quantity of water
in vessels gently heated by steam. As the
heat increases, the oil separates and rises to

the surface, from which it is skimmed ofE; and
after well cooling, to allow the deposit of some

of the margarin, it is repeatedly filtered

through flannel bags and finally through paper.

This process gives a fine, clear, straw-coloured
oil, having but a slight smell and taste.

4. (Donovan.) The perfectly fresh livers are

placed in a metallic vessel and heated with
constant stirring to 180° Fahr., by which treat-

ment they break down into a uniform pulpy,
liquid mass. This mass is immediately trans-

ferred to calico bags, whence the oil drains

out J after filtration, while still warm, this oil

is sufficiently pure for use.

Ohs. Three kinds of cod-liver oil are usually

distinguished—the pale yellow, pale brown,
and dark brown. The latter is the most im-
pure j its odour and taste are extremely dis-

agreeable. The most conflicting opinions have
been expressed by medical men as to the rela-

tive value of the light brown and yellow

varieties. Ozonised cod-liver oil is said to be
prepared by passing oxygen into the oil, and
then exposing it to sunlight. Dr Letheby
applied the most delicate tests to this much-
vaunted remedy, but was not able to detect

the slightest trace of ozone.

Prop, and Uses. Cod-liver oil has acquired
much reputation for its remedial powers in

pulmonary consumption, scrofulous and other

glandular affections, chronic gout and rheuma-
tism, certain skin diseases, and several other

ailments. It is generally supposed that the

iodine and bromine, which are present in

minute quantities in this fish, are the sub-

stances to which it owes its efficacy. " Dr
De Jongh refers its virtues to the presence of

both iodine and the elements of the bile. Our
own researches lead us to infer that one of its

most jictive constituents is free phosphorus.

Good cod-liver oil contains fully "02 of this

substance, as well as about "09 of phosphoric

acid. Now, the marked action of minute doses

of phosphorus on the nervous, vascular, and
secreting organs, is well known to every expe-

rienced surgeon. The difficulty, however, of

bringing it into a form adapted for adminis-

tration has hitherto prevented phosphorus
being extensively employed as a therapeutic

agent. This obstacle is removed by the em-
ployment of cod-liver oil. Nature has here

provided a simple i-emedy, which the ingenuity

of man has failed to produce artificially. This

opinion is borne out by the facts, that cod-

liver oil cures those forms of scrofula and other

diseases which do not yield to iodine, and that

those varieties of the oil are the most active

which contain the most free phosphorus. We,
therefore, think it reasonable to conclude, that

the efficacy of cod-liver oil depends on the

joint action of the minute quantities of iodine,

phosphorus, and the elements of the bile which
it contains, and not on any one separately ; and
that no substance, at present known, can be

used as a substitute for it." (Cooley.)

—

Dose,

1 to 8 dr., in water, syrup, or orange juice;

or made into an emulsion with 1 fl. oz. of pep-

permint water.
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M. Duquesnel states that cod-liver oil

flavonred vvitli essence of eucalyjjtol, in the
proportion of one part of tlie essence to a
1 bousand, has neither the taste nor the odour
of cod-liver oil. It is taken with facility,

only leaving at the back of the mouth and on
the tongue tlie taste of the essence. M.
J)uquesnel adds that the offensive eructations

r rising from cod-liver oil are completely cor-

rected.

Cod-liver Oil Jelly. Take of cod -liver oil,

85 parts; isinglass, 3 parts; sugar, 8 parts;

water, 4 parts. It forms a semi-transparentjelly

of a yellowish-green colour, having a strong
odour, but less strong taste of the oil. The
advantages of this preparation are—its easy
administration, complete retention, and as-

similation by the weakest stomach. A tea-

spoonful is said to be equal to a tablespoonful

of the ordinary oil. A lemon flavour may be
imparted to it with advantage if desired.

Cod-liver Oil and Lacto-Phosphate of

Lime. (Shinn.) Cod-liver oil, 1 pint ; oil

of bitter almonds, peppermint, and winter
green, of each 10 drops; powder of gum
Arabic 4 oz. ; sugar, 6 oz. ; solution of lacto-

phosphate of lime (60 gr. to 1 fl. oz.), 6|
fl. oz. ; lime water, 6^ fl. oz. Mix the gum
and sugar in a capacious mortar, and make
a smooth mucilage with the lime water
and 3 oz. of the solution of lacto-phosphate of

lime. Add the volatile oils to the cod-liver

oil, and gradually triturate them with the
mucilage, until a perfect emulsion is formed.
Finally, add the rest of the solution of the
lacto-phosphate of lime, and mix thoroughly.

The solution of lacto-phosphate of lime is

made by saturating a solution of lactic acid

with freshly precipitated phosphate of lime.

Cod-liver Oil with Iodide of Iron. Triturate

iodide of iron, with cod-liver oil, 4 gr. to the

ounce, until dissolved. Horslet's patent is

as follows :—Dissolve 22 scruples of iodine in a

gallon of cod-liver oil, at a temperature of 140°

Fahr., in a water-bath. Add to the solution

8 scruples of iron (reduced by hydrogen), and
heat to 180° Fahr., until the combination is

complete.

—

Dose. 1 dr. to | oz.

Cod-liver Oil, Phosphorated. (Lancet.)

Pure unoxidised phosphorus, 2 gr. ; almond
oil, 2 oz. Put into a bottle, stoppered, and
immerse the same in a water-bath; apply heat

until the temperature of the oil is about 180^

Fahr., as directed by the B. P., in the pre-

paration of oleum phosphoratum ; shake up
occasionally, and again put the bottle into the

water if necessary, until a perfect solution is

obtained ; then add about 10 oz. of cod-liver

oil, and again immerse in the water-bath

;

fi.nally, make up the measure with cod-liver

oil to 25 oz. One drachm so prepared will

contain over the joo*^ ^^ ^ grain of pure

phosphorus.

Cod-liver Oil, Emulsion of. Cod-liver oil,

8 fl. oz. ; tragacanth, 1 dr. ; powdered white

sugar, 4 dr. ; oil of gaultheria, 9 drops ; oil

sassafras, 1 drop ; oil bitter almonds, 10 drops,

water, 8 oz. Dissolve the tragacanth and
sugar in water, and strain. Add to this first

the essential oils, and then incorporate the
cod-liver oil.

Cod-liver Oil and Hypophosphites, Emulsion
of. (Canadian ' Pharmaceutical Journal').

Powder of gum tragacanth, ^ oz. ; glycerin,

3 oz. ; water, 9 oz. Rub the tragacanth with
the glycerin, and add the water gradually.

To this mucilage add tlie following solution:

—Hypophosphite of lime, 4|- dr. ; hypophos-
phite of soda, 2| dr. ; hypophosphite of potash,

2^ dr.; sugar, f lb.; boiling water, 12 oz.

iMake the admixture gradually with brisk

trituration. To this medicated mucilage add
the following :—Otto of almonds, bitter, 10
drops ; otto of cinnamon, 5 drops ; otto of
canella, 5 drops ; alcohol, 6 oz. The whole
will now form a semi-transparent mucilagin-
ous liquid of about 37 fl. oz. in bulk. To this

add gradually an equal measure of cod-liver

oil, and mix thoroughly. In practice it is

advisable to vvork on small quantities, say
half a pint of each in a No. 8 mortar. If care

is taken the product will be very satisfactory.

CODE'IA. CjsHjiOg . Aq. St/n. Code'-
INK. An alkaloid discovered by Robiquet
associated with morphia.

Prep. Dissolve commercial hydrochlorate of
morphia in water, and precipitate the morphia
with ammonia. C'^deia is left in solution, and
is obtained in octahedral crystals by spontane-

ous evaporation. It may be further purified

by solution in ether. By the addition of a
little water to the ethereal solution and spon-

taneous evaporation it may be obtained quite

pure and in a crystalline state.

Obs. The morphia may be recovered by
digesting the precipitate in weak solution of

potassa.

Prop., Sfc. Freely soluble in alcohol and
ether ; soluble in 80 parts of cold and 17 parts

of boiling water. Its solution in the latter, by
slow evaporation, yields large, transparent

octahedra. With the acids it forms crystal-

lisable salts. These possess the singular pro-

perty of producing a general and violent itch-

ing of the surface of the body when adminis-

tered internally. The same symptoms fre-

quently follow the exliibition of opium and
hydrochlorate of morphia, and are referred to

the presence of codeia. The commercial mu-
riate of morphia frequently contains 3g to

4§ of codeia.

Tests. It is distinguished from morphia bj
not becoming blue on the addition of per-

chloride of iron, nor turning red with nitric

acid ; and by not being precipitated by am-

monia, when dissolved in hydrocliloric acid

and mixed with a large quantity of water.

Unlike morphia, it is insoluble in weak solu-

tion of potash, and is soluble in ether. The
salts of codeia are known by tincture of galls

throwing down a copious pi-ecipitate from their

solutioag| tads does not occur with the salts of
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morphia. It is distinguished from meconia

by its aqueous solution showing an alkaline

reaction with test-paper.

COFFEE. The seeds or berries of the Coffea

arablca (Linn.) or coffee plant j a shrub of

the natural order Cinchonaceae, sub-order

Coffese, indigenous in the low mountainous
districts of Arabia Felix, and largely cultivated

in various other parts of the world. About
40 millions of pounds of coffee are annually

consumed in this country, and the consumption
for the whole world has been estimated at

about 600 millions of pounds. The seeds are

roasted and ground, and used in the form of a

decoction or infusion. The term coffee is

applied to the prepared beverage as well as to

the seeds. The valuable properties of coffee

are mainly due to the presence of the alkaloid

CAFFEIA or CAFFEINE.
Payen gives the following as the composi-

tion of the coffee-berry :

—

Water 12-000

Woody tissue , . . . 34-000

Fixed fatty matters , . 10 to 13-000

Gum, sugar, and vegetable acids. 15-500

Nitrogenous matter allied to

legumin (vegetable casein) 13-000

Free caffein .... 0-800

Compound of caffein with pot-

ash . . . .35 to 5-000

Solid fatty essence . . . 0-002

Aromatic essential oil . . O'OOl

Saline matters .... 6-697

100000

Prep., <^c. The finest kind of coffee is that

called mocha, from Aden, but that in common
use is principally supplied from the British

plantations in the West Indies. The selection

being made, the berries are carefully roasted

in revolving cylinders by a gradually applied

heat, until the aroma is well developed and
the toughness destroyed. Too much heat is

avoided, as the volatile and aromatic proper-

ties of the coffee, and, consequently, the

flavour, are thereby injured ; whilst, on the

other hand, if the berries are roasted too

little, they produce a beverage with a raw,

green taste, very liable to induce sickness and
vomiting. When properly roasted, coffee has

a lively chocolate-brown colour, and should

not have lost more than 18^ of its weight by
the process. If the loss exceeds 20g, the

flavour suffers in proportion. The roasted

coffee should be placed in a very dry situation,

and excluded from the air as soon as possible.

It loses flavour by keeping, and also power-
fully absorbs moisture from the atmosphere
by reason of its hygrometric power.

QuaL, Sfo. Coffee promotes digestion, and
exhilarates the spirits, and when strong,

generally occasions watchfulness, but in some
phlegmatic constitutions induces sleep. Drunk
in moderation, especially if combined with
sugar and milk, it is perhaps the most whole-

some beverage known. The various qualities

that have been ascribed to it by some persons*

such as dispelling or causing flatulency, re-

moving dizziness of the head, attenuating the
blood, causing biliousness, &c., appear to be
wholly imaginary. In a medical point of
view it has been regarded as a cerebral stimu-
lant and anti-soporific, and as a corrector of
opium. As a medicine it should be strong,

and is best taken only lukewarm.
Adult., S(c. The principal substances used

for the purposes of adulteration are caramel,

roasted chicory, roasted locust beans, roasted

corn, &c. Chicory being now charged with
the same amount of duty as coffee, is not con-

sidered in a revenue point of view an adulte-

ration ; nevertheless, when we contrast coffee

with chicory, we at once see the vast supe-

riority of the former over the latter, thus :

—

Coffee is the fruit of a tree, whilst chicory

is the root of an herbaceous plant, and it is

well known that more virtues exist in fruits

and seeds than in roots.

Coffee contains three active principles, viz.

an essential oil, caffeia, and tannic acid, and
these exercise a powerful influence on the

system, retarding the waste of the tissues of

the body, exciting the brain to increased

activity, and exhilarating without intoxicat-

ing. Chicory contains none of these consti-

tuents.

Coffee exerts on the system highly bene-

ficial physiological effects ; chicory possesses

medicinal properties, which are not desirable

in an article of food.

Chicory, therefore, is very objectionable,

and when a dealer sells a mixture of coffee

and chicory for pure coffee, as is almost in-

variably the case, he is guilty of selling an
adulterated article, and ought to be punished
accordingly.

The adulteration with caramel or chicory

may readily be detected as follows :

—

1. A spoonful of pui'e coffee placed gently

on the surface of a glass of cold w^ater will

float for some time, and scarcely colour the

liquid ; if it contains caramel or chicory, it

wiU rapidly absorb the water, and, sinking to

the bottom of the glass, communicate a

reddish-brown tint as it falls. Another method
of applying this test is by expertly shaking a
spoonful of the suspected coffee with a wine-

glassful of cold water, and then placing the

glass upon the table. If it is pure, it will

rise to the surface, and scarcely colour the

liquid ; but if caramel or chicory is present, it

will sink to the bottom, and the water will be
tinged of a deep red as before.

2. The brown colour of decoction or infusion

of roasted coffee becomes greenish when
treated with a per-salt of iron ; and a brownish-

green, flocculent precipitate is formed. The
colour of chicory is only deepened, but not

otherwise altered, and no precipitate is formed,

under the same treatment. A mixture of

chicory and coffee retains a brownish-yellow
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colour after the precipitate has subsided, and
the liquid appears brownish yellow by re-

fracted light. The addition of a little weak
ammonia water aids the subsidence of the
precipitate

3. Under the microscope (see Chicory) the
presence of chicory may be readily detected
by the size, form, and ready separation of the
cells of the cellular tissue, and by the presence
and abundance of the pitted tissue or dotted
ducts, which are absent from coftee, and by
the size of tlie spiral vessels, which are very
small in coffee. The most characteristic

structure, however, and that by which chicory
can be easily identified, is the lactiferous

tissue. Roasted corn, and other amylaceous
substances, may also be detected, ia the same
way, by the peculiar size and character of their

starch grains.

Under the microscope the berry is seen to

consist of a hard, tough tissue, that resists

even long soaking. The testa covering the

berry is made of lengthened cells with oblique

markings resting on a thin membrane, almost
structureless. These oblique markings of the

cells are so characteristic as to render the

cells distinguishable from every other tissue.

The substance of the berry consists of angular

cells, each one of which contains minute drops

of oil. This oil is in some measure driven off

during the process of roasting, which, how-

ever, leaves the structm-e unimpaired where it

is not charred.

Roasted corn, beans, &e., may be detected

by the cold decoction striking a blue colour

with tincture of iodine. Pure coffee is merely

deepened a little in colour by this substance.

4. (A. H. Alien.) The amount of ash in

genuine coffee does not exceed 4"5 per cent.;

chicory yields 5 per cent. The silica in coffee

ash never exceeds 1 per cent., while in chicory

it varies from 10—36 per cent. The average
soluble ash in coffee is 3*24, while in chicory

it is 1'74 per cent. By determining the

soluble ash S, the percentage of pure coffee

C may be calculated thus :

—

^lOOS— 174>jC= 2| V
The density of coffee-infusion is determined
by heating the powder with 10 times its

weight of cold water, raising the liquid to the

boiling point, filtering, and taking the gravity

at 15"5" C. Taking the density of pure coffee-

infusion at 10086, and that of chicory at

10206, the percentage of pure coffee C in

the sample may be calculated from the equa-

tion

^_ 100(1020—P)
12

where D represents the density of the in-

fused sample. The relative tinctorial power
of an infusion of a sample of coffee is deter-

mined by boiling a given weight with 20
c.c. of water for a few minutes, filtering,

and again boiling the residue until tho-

roughly exhausted. An equal weight of a

standard mixture of equal weights of pure
coffee and chicory is treated in a precisely

similar manner. The standard solution ia
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made up to 200 c.c, that of the sample to 100

c.c. J 10 c.c. of the latter are put into a narrow

burette, and some of the standard into a test

tube of exiictly equal bore. li the tints are

exactly the same, the sample consisted of pure

coffee; if chicory is present, water must be

added to the sample until the tints are the

same. Each c.c. of water represents 5 per

cent, of chicory. The presence of leguminous

seeds or cereals may be detected by boiling

the sample with animal charcoal and watei-,

filtering, and testing for starch in the cold

liquid with iodine. Neither coffee nor chicory

contains starch.

Obs. A few years ago the attention of the

scientific world was drawn to the value of

roasted coffee leaves, as furnishing materials

for a beverage unexcelled in excellence by the

coffee berry itself. It appears that the leaves,

prepared for use, may be purchased for 1 |d. per

lb., or packed ready for export at 2d. per lb.

" That this preparation contains a considerable

amount of the nutritious principles of coffee is

evident from the analysis ; but as the leaves

can only be collected in a good state at the

expense of the coffee-bush, it is doubtful

whether the coffees produced by the berries

be not, after all, the cheapest, as it certainly

is the best." (Jury Eeport, Exhibition, 1851.)

Coffee for the table is best pi-epared with the

aid of a French cafetiere, or coffee biggin,

furnished with a percolator or strainer, which
will peimit a moderately rapid filtration. To
produce this beverage in perfection, it is

necessary to employ the best materials in its

preparation—fresh roasted and fresh ground.
" At least 1 oz. of coffee should be used to

make 3 common-sized eoffee-cupfuls, with 1

teaspoonful of freshly roasted and ground
chicory. If desired strong, the quantity of

both should be doultled." (Cooley.) Many
habitual coffee drinkers cannot tolerate the

use of chicory, which is a doubtful improver

of coffee. The prevailing fault of the coffee

made in England is its want of strength and
flavour. The coffee-pot should be heated pre-

viously to putting in the coffee, which may be

done by means of a little boiling water. The
common practice of boiling coffee is quite

unnecessary, for all its flavour and aroma is

readily extracted by boiling hot water. In-

deed, all the " useful and agreeable matter in

coffee is very soluble, it comes off with the

first waters of infusion, and needs no boiling."

(Ure.) Should prejudice, however, induce the

housewife or cook to boil her coffee, it should

be only just simmered for a minute, as long or

violent boiling injures it considerably.

When coffee is prepared in a common pot,

the latter being first made hot, the boiling

water should be poured over the powder, and
not, as is commonly the plan, put in first. It

should then be kept stirred for 4 or 5 minutes,
when a cup should be poured out and returned
aL'ain, and this operation repeated 3 or 4 times,

alter which, if allowed to repose for a few

minutes, it will generally become fine of itself.

In all cases, where a percolator is not used, the

liquor should be well stirred up several times

before finally covering it up to settle for use.

Amongst the various descriptions of coffee

pots in use we may mention those of French
make, consisting of two cylindrical vessels,

the upper having a metal strainer, on which
the ground coffee is placed, and through which
the clear infusion runs into the lower one

;

Loysell's—an apparatus making very good
coffee, and as one of the latest, an ingenious

and inexpensive coffee pot, known as the
" Kaffee Kanne," devised by Mr Ash, ofOxford
Street. Ash's " Kaffee Kanne" consists of au
ordinary biggin, surrounded by a jacket con-

taining boiling water. The coffee is made
by percolation in the inner vessel, and being

kept at the point of ebullition by the surround-

ing boiling water, yields a beverage of ex-

cellent flavour and aroma.
Coffee is sometimes clarified by adding a

shi'ed of isinglass, a small piece of clean eel-

or sole-skin, or a spoonful of white of egg.

An excellent plan, common in France, is to

place the vessel containing the made coffee

upon the hearth, and to sprinkle over its

surface half a cupful of cold water, which from
its greater gravity descends, and carries the

'foulness' with it. Another plan sometimes
adopted is to wrap a cloth, previously dipped

into cold water, round the coffee-pot. This

method is commonly practised by the Arabians

in the neighbourhood of Yemen and Moka,
and rapidly clarifies the liquor, unless a very

large quantity of chicory is present. It should

be recollected that the use of isinglass, white

of egg, and all like artificial finings, remove
much of the astringency and vivacity of the

liquor.

The French, who are remarkable for the

superior quality of their coffee, generally allow

an ounce to each large coffee-cupful of water,

and they use the coffee both newly ground and
freshly roasted. A shred of saffron, or a little

vanilla, is frequently added, whilst the perco-

lating coffee-pot is generally employed. When
the Parisian uses a common coffee-pot he gene-

rally divides the water into 2 parts. The first

portion he pours on boiling hot, and allows it

to infuse for 4 or 5 minutes ; he then pours this

off as clear as possible, and boils the grounds
for 2 or 3 minutes with the remaining half of

the water. As soon as this has deposited the

sediment it is decanted, and mixed with the

infusion. The object of this process is to ob-

tain the whole of the strength as well as the

flavour. The infusion is thought to contain

the latter, and the decoction the former; a

plausible, but erroneous idea, since both of

them were carried off by the first water.

A much better method, and one we can re-

commend from experience, is to divide the

coffee into 2 parts. Boil the first portion ia

the coffee-pot for 4 or 5 minutes, then add

the other portion, and allow it to infusii slowly
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for about 10 minutes, the coffee-pot lid being

kept well closed. This gives a coffee possess-

ing a flavour which even the French cannot

excel.

Coffee, Essence of. A highly concentrated

infusion of coffee, prepurod by percolation with

boiling water, gently and quickly evaporated

to about ^-rd or ^th of itt bulk, and mixed with

a thick aqueous extract of chicory and syrup

of burnt sugar, so as to give the whole the

consistence of treacle. The proportions of the

dry ingredients should be —coffee, 4 parts

;

chicory, 2 parts; burnt sugar (caramel) 1

part. It should be kept in well-corked bot-

tles iu a cool place. This preparation is very

convenient for making extemporaneous coffee;

but the beverage so made, though superior to

much of that sold at coffee-houses, is inferior

in flavour, aroma, and piquancy, to that we
are accustomed to drink at home. Much of

the so-called ' Essence of Coffee ' is simply

treacle and burnt sugar, flavoured with coffee.

Coffee, Searle's Patent. This is prepared by

mixing condensed milk with a very concen-

trated essence of coffee and evaporating at a

low temperature (in vacuo, if possible), until

the mixture acquires the consistence of a

syrup (coffee syrup), paste (coffee paste), or

candy (coffee candy). The last may be pow-
dered (coffee powder, dry essence of coffee).

Coffee, Substitutes for. These are numerous,

but are now seldom employed, owing to the

cheapness of the genuine article, and the strin-

gency of the revenue laws. Among the prin-

cipal are the following :

—

1. Coffee, Acoen. From acorns deprived

of their shells, husked, dried, and roasted.

2. Coffee, Bean. Horse-beans roasted

along with a little honey or sugar.

3. Coffee, Beet-eoot. From the yellow

beet-root, sliced, dried in a kiln or oven, and

ground with a little coffee.

4. Coffee, Dandelion. From dandelion

roots, sliced, dried, roasted, and ground with

a little caramel.

5. Coffee, Geeman. Si/n. Stjccoet c,
Chicoet 0. From chicory or succory. Used
both for foreign coffee, and to adulterate it.

Ohs. All the above are roasted, before

grinding them, with a little fat or lard. Those

which are larger than coffee-berries are cut

into small slices before being roasted. They
possess none of the exhilarating properties or

medicinal virtues of foreign coffee.

COINS. See Medals and Electeottpe.
COKE. Charred or carbonised coal. The

principle of its manufacture is similar to that

of charcoal. There are three varieties of

coke:

—

1. Kiln-made coke; stifled coke. Made
by burning pit-coal in a pile, kiln, or stove.

It has a dull -black colour, and produces an

intense heat when used as fuel. By condensing

the bituminous vapours which are given off

during the process, about 3^ of tar may be

obtained from common coal, and from some

strong coal, by careful treatment fully 10§ of

its weight. The screenings of dust coal,

separated from the better kinds of bituminous

coal, is the sort commonly used for making
coke in ovens.

2. Gas coke ; distilled coke. The cinder

left in the gas retorts. Grey ;
produces a

weak heat, insufficient to smelt iron.

3. Shale Coke ; mineral caebon. From
bituminous shale, burnt in covered iron pots,

in a similar way to that adopted for making
bone-black ; or in piles. Black and friable.

Used to clarify liquids, but is vastly inferior

to bone-black, and does not abstract the lime

from syrups. See Fuel, Pit- coal, &c.

COLCHICIN'A. St/n. Col'chicine. Col-
chicia. a peculiar principle discovered by
Gieger and Hesse in the seeds of the Colchi-

cum autumnale or common meadow saffron. It

also exists in the corms or bulbs.

Frep. Macerate the bruised seeds in boiling

alcohol, add magnesia, to throw down the

alkaloid, digest the precipitate in boiling al-

cohol, and filter. By cautious evaporation

colchicine will be deposited, and maybe purified

by re-solution and crystallisation in alcohol.

Frop., Sfc. Odourless ; bitter ; soluble in

water and alcohol ; form salts with the acids.

It is very poisonous. T&th of a grain, dis-

solved in spirit, killed a cat in 12 hours. It

differs from veratria in being soluble in water

and crystalline, and in the non-production of

sneezing when cautiously applied to the nose.

Strong oil of vitriol turns this alkaloid of a

yellowish-brown ; nitric acid turns it of a deep

violet, passing into indigo-blue, green and
yellow. It is not used in medicine.

COL'CHICUM. Syn. Mea'dow saf'feon ;

COLCHICTTM AUTUMNALE (Linn.), L. The
recent and dried corms or bulbs (colchici

cormiis), as well as the seeds {colchici seniina),

are oiScial in the British Pharmacopoeia. The
corms are ordered to be dug up in the month
of July, or before the autumnal bud has pro-

jected. The dry coatings having been torn

off, cut the corms transversely in thin slices,

and dry, at first with a gentle heat, but after-

wards slowly increased to 150° Fahr.

Dose (of the corms), 2 to 8 or 9 gr. ; (of

the seeds), 2 to 7 gr., made into a pill or bolus

with syrup or conserve; chiefly, as a specific in

gout, to alleviate or check the paroxysm. This

drug forms the base of almost all the adver-

tised gout nostrums. It is, however, an active

poison, and its administration requires care.

" After all that has been said respecting col-

chicum in gout, and admitting that it rarely

fails to allay pain and check a paroxysm, I

would record my opinion that he who would

wish to arrive at a good old age should eschew

it as an ordinary remedy, and consider that he

is drawing on his constitution for a temporary

relief, with a certainty of becoming prema-

turely bankrupt in his vital energies." (Col-

lier.)

Antidotes. An emetic consisting of one
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scruple of sulphate of zinc dissolved in water,

followed by a brisk dose of castor oil, then

stimulants, and also charcoal.

COL'COTHAR. See Oxides of Ikon.

COLD. Syn. Fri'gtjs, L. The privation of

heat. The term is also applied to the sensa-

tion and effects which this privation produces.

When the body of an animal is immersed in

an atmosphere at a temperature below the

healthy standard, a sensation of coldness is

experienced, produced by the passage of the

caloric or heat of the body into the colder

medium. If this extraction of caloric exceeds

the quantity produced by the vital system,

the temperature of the body decreases, until it

sinks below the point at which the functions

of life can be performed. This declination of

the heat of the body is gradual ; the extreme
sensation of coldness changes into a disincli-

nation for voluntary motion; next comes on
drowsiness, followed by numbness and insen-

sibility. At this point if the sufferer is not

rescued, and remedial measures had recourse

to, death inevitably and rapidly ensues.

The prevention of the effects of cold consists

in the use of ample food and clothing propor-

tioned to the inclemency of the weather, the

exposure to be endured, and the habits of the

wearer. The circulation of the blood should

be promoted by active exercise, and any dis-

position to sleep shaken off by increased bodily

exertion. The principal endeavour should be

to keep the extremit'es and chest warm, as, if

this can be accomplished, no danger need be

feared.

In cases of asphyxia produced by intense

cold, the patient should be laid in a room
remote from the fire, and bathed with cold

salt-and- water, or water to which some brandy
or vinegar has been added ; after which the

body should be wiped dry, and friction assi-

duously applied by the hands of the attendants

(warmed) ; as many operating at once as can
conveniently do so. 'Gentle stimulants should
be administered by the mouth, and the bowels
excited by some mild, stimulating clyster. The
lungs should also be inflated, and an effort

made to re-establish the respiration. As soon
as symptoms of returning animation are

evinced, and the breathing and circulation

restored, the patient should be laid in a bed
between blankets, and a little wine-and-water
administered, and perspiration promoted by
heaping an ample quantity of clothing on the
bed. Should the patient have suffered from
hunger as well as cold, the appetite may be
appeased by the administration of a limited

quantity of light food, taking especial care to

avoid excess, or anything indigestible or ex-

citing, &c. See Asphyxia, Beonchitis, Ca-
TAEEH, &C.

COLD CREAM. A snow-white, bland oint-

ment, about the consistence of good lard, and
an admirable substitwte lor that excipient
where expense is no object, especially for ap-
plieatious about the face. It is commonly sold

as a lip-salve and as a healing application to
abraded and chapped surfaces generally. The
ordinary receipts are given under the head of
Cosmetic Ceeate (which see). The follow-
ing produces a superior article.

Prep. (Dr L. TurnbuU.) From white wax,
1 oz. ; oil of almonds, 4 oz. ; rose-water, 2 oz.

;

borax, J dr. ,• oil of roses, 5 drops. Melt, and
dissolve the wax in the oil of almonds by a
gentle heat ; dissolve the borax in the rose-

water, which is then to be warmed a little and
added to the heated oil ; lastly, add the oil of
roses, stirred.

COLIC. Syn. Col'ica, L. The belly-ache
or gripes. The name is popularly given to all

severe griping abdominal pains, without refe-

rence to the cause. There are several varieties

of this disease, as noticed below.

Colic, Accident'al. Produced by improper
food, and poisons. The treatment may be
similar to that recommended for bilious or
flatulent colic.

Colic, Birious. In this variety the pain is

intermittent and transient, accompanied by
constipation, nausea, and vomiting. The faeces,

if any, are bilious, dark-coloured, and offensive.

The common remedies are, a full dose of blue
pill, calomel, colocynth, or aloes, followed by a
suflicient quantity of Epsom salts or Glauber's
salts. Warm fomentations are also serviceable.

Colic, Flat'ulent. Marked by constipation,

and the irregular distension of the bowels by
gas, accompanied by a rumbling noise, &c. It

is commonly produced by the use of indiges-

tible vegetables and slops. The remedies are,

a full dose of tincture of rhubarb combined
with a few drops of essence of peppermint.
If this does not aff'ord relief, an Abernethy
pill may be taken, washed down with a glass

of any cordial water, as peppermint, cinnamon,
or caraway. When the pain is extreme, warm
fomentations to the belly, or a carminative
clyster, will generally give relief. The Editor
has found castor oil and Collis Browne's
chlorodyne of great benefit in this complaint.

Colic, Paint'er's. Syn. Plumb'ee's colic,

Detonshiee c, Lead c. ; Col'ica picto'num,
L. The dry belly-ache. It is marked by ob-

stinate costiveness, acrid bilious vomitings,

violent pains about the region of the navel,

convulsive spasms in the intestines, and a ten-

dency to paralysis in the extremities. It is

most prevalent in the cider counties, and
amongst persons exposed to the fumes of lead.

The remedies are the same as for the spasmodic
variety. Should these fail, after the bowels
have been thoroughly evacuated, small doses

of camphor and opium may be administered,

and sulphuric beer or sweetened water very

slightly acidulated with sulphuric acid, had
recourse to as a beverage. Mr Benson, the

managing director of the British White-lead

Works at Birmingham, says :
—" Although

during several weeks after the addition of the

sulphuric acid to the treacle beer, drank at the

works, little advantage seemed to be derived,
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yet the cases of lead colic became gradually

less frequent, and since October of that year,

or during a period of fifteen months, not a

single case of lead colic has occurred amongst
the people." (' Lancet.') See Beee, Sui-
THURic Acid, and Sulphuric Acid.

Colic, Spasmod'ic Marked by a fluctuating

pain about the navel, which goes away and
returns by starts, often leaving the patient

for some time. The belly is usually soft, and
the intestines may often be felt in lumps,

which move about under the hand, or are

wholly absent for a time. It is unaccompanied
by flatulency. The remedies are warm fumen-
tatlons, warm clysters, and carminatives, ac-

companied by small doses of camphor and
opium.

Colic, Stercora'ceons, Marked by severe

griping pains and constipation of the bowels.

The remedies are powerful cathartics, as full

doses of calomel, aloes, colocynth, jalap, &c.,

followed by purgative salts, as sulphate of

magnesia, or sulphate of soda.

Colic in Horses. First give the horse a sharp

trot, and apply friction over the belly, and
follow this up with a drench of warm gruel

to which has been added a glass or two of

whisky or gin. Should these fail to give

relief, let 4 dr. of aloes be rubbed down in a

pint of hot water, and when the mixture
becomes cool enough, add from thirty to sixty

drops of strong solution of ammonia. Where
the spasms and distress continue severe, and
with little intermission, the physic may be
followed in an hour with 2 dr. of tincture of

aconite, given with an ounce of spirit of

chloroform, in a little water, and repeated

every hour ; soap and water clysters should be

administered every half hour, and friction and
hot fomentations applied to the abdomen.

COLLO'DIOT!!. Si/n. Collo'dium, L., B. P.

A viscid fluid formed by dissolving pyroxylin

(Schonbein's gun-cotton) in a mixture of ether

and alcohol. In surgery it is used in its natural

state, and combined with certain elastic and
medicinal substances. In ^photography it is

used in combination with agents that render

it sensitive to the action of light.

Collodion. Syn. Plain collodion. The
following are the best methods of preparing

plain collodion for surgical purposes :
—

Frep. 1. (Ph. U. S.) Nitrate of potassa,

in powder, 10 oz. ; sulphuric acid, 8^ fl. oz. j

triturate together in a wedgwood mortar until

uniformly mixed ; then add of fine carded

cotton (free from impurities), | oz. ; and by

means of the pestle or a glass rod, saturate it

thoroughly with the liquor for a period of about

3 or 4 minutes; next transfer the cotton to a

Vessel containing water, and wash it in suc-

Jessive portions of pure water, with agitation

and pressure, until the washings cease to affect

litmus paper or a solution of chloride of ba-

rium ; it is then to be spread out and dried by
a very gentle heat, and dissolved by agitation

iu a stoppered bottle with rectified sulphuric

ether, 1 quart, to which rectified spirit (alcohol),

1 fl. oz., has been previously added.

2. (Mialhe.) Nitrate of potassa, 40 parts ;

concentrated sulphuric acid, 60 parts ; carded
cotton, 2 parts ; proceed as last until the dry
cotton is obtained, then take of the prepared
cotton, 8 piirts ; rectified sulphuric ether, 125
parts; mix in a well-stoppered bottle, and
agitate it for some minutes ; then add gradu-
ally, rectified alcohol, 1 part ; and continue to

shake until the whole of the liquid acquires

a syrupy consistency. It may be now passed
through a cloth ; but a better way to prevent
loss is to let it repose for a few days, and then
decant the clear portion.

3. (Lauras.) This process only differs from
No. 2 in the following particulars:—The cotton

is immersed for 12 minutes, then rinsed 2 or

3 times in cold water, and afterwards immei'sed

in a solution of carbonate of potassa, 4 parts,

and water, 200 parts. Lastly, it is plunged
again into simple water, and dried at a tem-
perature of 77° to 86° Fahr.

4. (B. P.) Pyroxylin, 1 part ; rectified

spirit, 12 parts ; etlier, 36 parts ; mix the ether

and spirit, and add the pyroxylin. Keep in a
well-corked bottle.

5. (Parrish.) Thoroughly saturate clean

carded cotton, f oz., with fuming nitric acid

and sulphuric acid, of each 4 fl. oz., previously

mixed and allowed to become cool; macerate
for 12 hours ; wash the cotton in a large

quantity of water ; then free it from the water
by successive washings in alcohol, and dissolve

in ether, 3 pints.

Ols. For success in the manufacture of

collodion it is absolutely necessary to avoid the

presence of water. The ordinary commercial
oil of vitriol, sp. gr. 1'84, may be used. Pro-

fessor Procter, of Philadelphia, gives preference

to the process with the mixed acids (No. 5),

and directs that the cotton should be allowed

to macerate for four days. In drying the

cotton great care should be taken to prevent

an explosion.

Uses, Sfc. In surgery plain collodion is em-
ployed as a dressing for wounds, and as a pro-

tection to abraded surfaces. On drying, it

unites the former closely, and preserves the

latter from the action of the air. It is imper-

vious to water, and being transparent, it ad-

mits of the progress of the wound being in-

spected when necessary. Such is its adhesive

power, that a piece of cloth cemented with it

to the dry palm of the hand will support a

weight of 25 to 30 lbs. The parts to which it

is applied should be freed from moisture. See

Collodions, Coloured, Elastic, Medicated
and Vesicating (belotu).

Collodion, Blis'tering. See Vesicating Col-
lodion.

Collodion, Col'oured. Syn. Collodium tinc-

TUM, L. Frep. (Cutan. Hosp.) Collodion, 2

oz. ; palm oil, 1 dr. ; alkanet root, q. s. to

colour (say 15 gr.) ; digest and decant the

clear. Colour bears a greater resemblance to
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the skin tlian tliat of common collodion, whilst

it is more flexible ; but it is weaker than the

latter.

Collodion, Elas'tic. Prep. 1. (Lauras.) Heat
together Venice turpentine, 2 parts ; castor oil,

2 parts ; and white wax, 2 parts ; add sul-

phuric ether, 6 parts; and mix all with the

product of No. 3 {above), that is, to the col-

lodion formed with 8 parts of prepared cotton,

125 ether, and 8 alcohol.

2. (C. S. Rand.) Dissolve prepared cotton

(No. 5, above), 2 dr., in sulphuric ether, 5 fl.

oz. ; then add, Venice turpentine, 2 dr., and
complete the solution by slight agitation.

Obs. The collotlion made by either of the

above processes, when applied to the skin,

forms a transparent pellicle, more pliable and
more difficult to remove than that of ordinary

collodion.

Collodion, Flexible. Collodion Flexile.
(B. P.) Mix collodion (B. P.), 6 fl. oz.,

with Canada balsam, 120 gr. ; and castor oil,

1 fl. dr., and keep in a well-corked bottle.

Collodion, Hemostatic. Collodion, 10 parts

;

carbolic acid, 1 part; tannic acid, ^ part;

benzoic acid, J part; all by weight. To be

applied with a pencil brush.

Collodion , Iodised. This may be made at one
operation; it should be kept two days before

being used, but is less reliable if kept for any
length of time than the sensitised collodion

described below. It is made as follows :

—

Place 16 grains of gun-cotton in a bottle, add
18 grains of iodide of cadmium in powder,

6 grains of bromide of cadmium in powder,

and 1| oz. of spirits of wine (sp. gr. 0'805).

Shake the bottle until the iodide and bromide
are dissolved, then add 3 oz. of ether, sp. gr.

0-720, and shake until the cotton is dissolved.

After settling for twenty-four hours, decant

the clear portion into small well-stoppered

bottles.

Collodion, Med'icated. It has been proposed

to medicate collodion in several ways, but the

practice has not found much favour with the

medical profession. The following prepara-

tions have been described :

—

Collodion, Aconite. From aconite root,

by a similar formula to that of Belladonna c.

{beloio).

Collodion, Belladonna. Prep. Macerate
select belladonna leaves, powdered, 8 oz., in

ether, 12 fl. oz., with alcohol (95^), 4 fl. oz.,

for six hours. Pack in a percolator, and pour
©n alcohol till a pint of tincture is obtained;

in this dissolve pyroxylin (gun-cotton), 1 dr.,

and Canada balsam, ^ oz. Used as a substitute

for belladonna plaster.
Collodion, Canthaeidin. See Collodion,

Vesicatin&.
Collodion, Iodine. Prep. Dissolve iodine

and Canada balsam, of each ^oz., in collodion,

1 pint. Used as a substitute tor iodine oint-
ment.

Collodion, Morphia. (L'Union Medicale)
Dissolve 1 part of hydrochlorate of morphia

in 30 parts of flexible collodion, and apply witti

a camel-hair brush.

Collodion, Photograph'ic. 1. There are so

many methods adopted for preparing photo-

graphic collodion, that a large volume might
be filled with notices of them. We have
retained Mr. Hardwich's forms, which were
formei-ly much esteemed by practical photo-

graphers, and appended to them modern
formulae which are now, we believe, in much
greater demand, and for which we are indebted

to Mr Ernest Spon's valuable book 'Workshop
Receipts.'

2. Pyroxylin, and iodide of cadmium,
or ammonium, of each 15 gr. ; ether, 3^
oz. ; alcohol, 1^ oz. Place the two first in

a dry bottle, then pour on the spirits of wine,

shake the mixture well, then add the ether,

shake again and let it stand for 12 hours.

Decant the clear portion into a wide-mouthed
bottle, keep well stoppered, and in the dark.

Avoid shaking the bottle when about to use

the collodion, and never quite use all the

bottle contains, as the sediment which will

accumulate at the bottom wotUd spoil the

picture. The preparation of a sensitive collo-

dion, whether positive or negative, includes

three distinct operations, namely, the forma-

tion of the pyroxylin or gun-cotton, the con-

version of this into plain collodion, and the

final process of iodising the collodion.

Collodion, Plain. Mix in a bottle gun-cotton,

450 gr. ; ether, 25 oz. ; spirits of wine, 7 oz.

Shake these well together, and leave to settle

several days. Keep well corked.

Collodion, Positive. (Hardwich.) To form
the PYEOXYLiN :—Take sulphuric acid, sp. gr.

1'845, at 60° Fahr., 12 fl. oz. ; nitric acid, sp.

gr. 1-45, at 60°, 12 fl. oz.; water, 3| fl. oz.

;

mix, and allow the temperature to fall to 140°;

then immerse cotton, 300 grains. (If the

cotton is found to gelatinise or dissolve in the

acid mixture, the quantity of water is too great,

and may be reduced to 3 fl. oz.) The cotton

should be well pulled out in pieces, ueigliing

about 30 grains e.ach ; and should be left in

the acid for about 8 minutes, the vessel being

covered over. It is taken out with a glass

spatula, squeezed to remove acid, washed for

at least 24 hours by a stream of water, then
squeezed in a cloth, and pulled out to dry.

To form the plain collodion :—Shake up the

dry pyroxylin, 48 grains, with alcohol, sp. gr.

•805, I5 fl. oz., and then add ether, sp. gr.

•725, 4f fl. oz. The solution should be allowed

to rest for a week or ten days, when the clear

fluid should be decanted from the sediment.

To iirepare the iodising solution :—Take of

iodide of ammonium, 1§ dr. ; iodide of cad-

mium, 1^ dr. ; bromide of ammonium, 40
grains ;

powder, and dissolve in alcohol, sp. gr.

•805 to -816, 10 fl. oz. The collodion is

iodised by adding the solution to it in the

proportion of 1 part solution to 3 ])arts col-

lodion. The iodised collodion should be kept

for at least six weeks before using. If re-
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quired foi" immediate use, add a few drops of

an alcoholic solution of iodine, formed by
dissolving 5 grains of iodine in 1 fl. oz. of

alcohol.

Obs. Mr Hardwich recommends that the

cotton, before being converted into pyroxylin,

should be cleansed by boiling for two hours in

a solution of caustic potassa (2 oz. to the

gallon), and by being afterwards repeatedly

washed and dried. The purest nitric acid, sp.

gr. 1*45, should be employed, but the ordinary

commercial sulphuric acid (oil of vitriol) is

sufficiently pure for use. To purify the etheb
and to get rid of a certain ozonised principle

which would decompose the iodising solution,

Mr Hardwich recommends the following

process:—Take the best washed ether of com-
merce and agitate it thoroughly with a small

portion of dilute sulphuric acid, and then in-

troduce it into a retort, and distil over one
third. The alcohol used is of the strength of

that sold for absolute alcohol; it should be
pure.

Collodion, Neg'ative. (Hardwich.) To
form the pyeoxylin :—Take of sulphuric

acid, sp. gr. 1-845, at 60°, 18 fl. oz. ; nitric

acid, sp. gr. 1'475, at 60°, 6 B. oz. ; water, 5i
fl. oz. ; cotton, 300 grains. Mix, and allow the
temperature to fall to 150° Fahr. The weight
of the pyroxylin ought to be 375 grains. To
form the plain coilodion:—Take alcohol,

sp. gr. -806, i gallon; ether, sp. gr. -725, 1

gall.; pyroxylin, 1900 grains. Saturate the
pyroxylin with the alcohol, then pour in half

a gallon of the ether, agitate for 3 or 4 minutes,
and repeat the process in adding the remainder.
Decant the clear liquid from the sediment
after a week or ten days' rest. The following
forms for iodising solutions are recom-
mended:

—

a. (Potassium lodiser.) Iodide of

potassium, 135 grains; alcohol, sp. gr. •816,

10 fl. oz. Powder and dissolve in the alcohol,

previously heated to 140°.

—

b. (Cadmium
lodiser.) Iodide of cadmium, 170 grains;
alcohol, sp. gr. '816, 10 fl. oz. Dissolve in the
cold, and filter.

—

c. (Bromo-iodiser.) Bromide
ofammonium, 40 grains; iodide of ammonium,
90 grains; iodide of cadmium, 90 grains;

alcohol, sp. gr. "816, 10 fi. oz. Pulverise and
dissolve in the cold. To sensitise the collo-

dion, add to three parts one part of either a, b,

or 0.

Obs. Most of the practical directions given
under the head of positive collodion apply
equally to negative collodion. Nothing
but patient and intelligent practice will ever
lead to success in preparing collodion for pho-^

tographic purposes. Although formulse of

undoubted excellence may be used, it con-

tinually happens that the results are entirely

nugatory from some trifling cause. See Pho-
TOGEAPHT.

Collodion, Sensitised. Add to 1 oz. of the

plain collodion 6 drams of spirits of wine

;

If oz. of ether; and 3 drams of iodide and
bromide solution (see below). Shake the

bottle well; the mixture is then ready, but is

improved by being kept four or five hours
before using. In hot weather a little more
alcohol and less ether; in very cold weather
more ether and less alcohol must be used. As
sensitised collodion does not keep well, it is

better not to mix the plain collodion and the
iodide and bromide solution until shortly

before required for use.

Iodide and Bromide Solution. lodid of
cadmium 154 grains; bromide of cadmium
54 grains; spirits of wine, 3^ ounces. Pound
the iodide and bromide very fine in a mortar,
adding the spirit gradually ; when the iodide

and bromide are dissolved, pass the solution

through a filter paper into a bottle. Must be
kept in a closely -stoppered bottle.

Collodion, Styptic. Si/ii. Styptic colloid.
(Dr Richardson.) To a saturated solution of

tannic acid in alcohol and ether, in equal
parts, add as much pyroxylin as the liquid

will dissolve.

Collodion, Vesicating. Syn. Blis'teeing
COLLODION, Canthae'idin c. ; Collo'dium
ves'icans, L. Prep. 1. (Tichborne.) Coarsely
powdered cantharides, 6 oz., are placed loosely

in a displacement apparatus (provided with a

tap to regulate the flow), and treated with
ether from methylated spirit, 13 fl. oz., and
glacial acetic acid, 2 fl. oz., previously mixed
together. After the fluid has passed through,

it will be found that the debris has retained

by absorption 7 fl. oz., which must be displaced

by the gradual addition of methylated spirits

of wine, 7 fl- oz. If properly managed, there
is not the least danger of the admixture of

the spirits with the percolated menstruum, as

the animal substance of the flies swells con-
siderably under the prolonged influence of the
spirits of wine, so that the same bulk will be
insufiicient to quite displace the ether. The
ethereal solution should be made to measure
exactly 15 fl. oz. with a little spirit, and may
then be converted into a collodion by the
addition of pyroxylin, J oz.

Obs. The glacial acid plays a double part
in this preparation. It dissolves the can-

tharidin, and at the same time gives to the
collodion film the essential property of poro-

sity. Ordinary collodion is useless as an ex-

cipient, for it produces a tough and contractile

film, which really screens the skin from the
action of the greater part of the blistering

material.

2. (Ilisch.) Cantharidin, 15 gr. ; pyroxy-
lin, 20 gr. ; rectified ether, Ig oz. ; acetic

ether, ^ oz. ; dissolve.

3. (CEttinger.) Ether of cantharides and
collodion, equal parts.

Use, Vesicating collodion is used as an
irritant. No. 1 was introduced in 1862, and
has many advantages over the other two.
Mr Tichborne thus described the most effec-

tual method of using it in the ' Pharm.
Journ.' :—" The part upon which the blister is

to be raised should be painted with the vesi-
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cant to the desired extent, bearing in mind that

the blister produced always extends to about

one tenth of an inch beyond the margin of the

space covered. Care should be taken to give

a coating of considerable thickness, and to

ensure this result the brush should be passed

over and over again, until about | dr. has been

used to the square inch, or less when operat-

ing upon a tender epidermis. It is desirable

to place over the intended blister a piece of

oil silk, or, what is still better, a piece of sheet

gutta percha, somewhat larger than the sur-

face painted, as this will stop the exhahitions

of the skin, and so render it moist and per-

meal)le. In ten minutes, or a quarter of an

hour if the cuticle is hard, the collodion should

be wiped off with a little cotton- wool moistened

with ether, when the blister will almost in-

stantly rise."

COL'LOID. See Dialysis.

COLLYR'IUM. [L.] In medicine and phar-

macy, a topical remedy for diseases of the eye.

Formerly the term coUyrium was applied to

any medicament employed to restrain de-

fluxions.

CoUyr'ium, Dry. St/n. Eye powdee; Col-

IiYe'ium sic'ctjm, L. Frep. 1. (Dupuytren.)

White sugar, 1 dr. j red oxide of mercury, 10

gr. ; oxide of zinc, 20 gr. ; mix.

2. (Lagneau.) Sugar candy, 2 parts j ni-

trate of potassa, 1 part,

3. (Falconer.) Chloride of barium, 1 gr.

;

sugar candy, 1 dr.

4. (Radius.) Calomel and white sugar, of

each ^ dr. ; opium, 10 gr.

5. (Recamier.) Oxide of zinc and sugar

candy, equal parts.

6. (Velpeau.) Trisnitrate of bismuth and
sugar candy, equal parts.

7. (Wiseman.) Acetate of soda, 10 gr.

;

powdered opium, 1 gr. ; sugar candy, i dr.

Obs. It is absolutely necessary that the

ingredients in the above preparations should

be reduced to an impalpable powder by careful

trituration in a wedgwood mortar. For use,

a small pinch is placed in a quill or straw, and
blown into the eye previously opened with the

fingers. On the whole, they may be regarded

as unnecessary preparations, and are unsafe,

except in skilful hands.

CoUyrium, Liq'uid. See Waters (Eye).

CoUyrium, Unct'uous. See Ointments
(Eye).

COL'OCYNTH (sinth). Si/n. Colocynth
PULP., Colocynthidis pulpa, B.P. Bit'-

TEE ap'ple, Bittee goued, Bittee cu'cum-
BEE, Peeled colocynth ; Coloqtjint'ida,

Colocynth'is (B.P.), L. The decorticated

fruit or piUp of the Citrelliis Colocynthis

(Schrad.—Ph. L.), or Cucumis Colocynthis

(Linn.—Ph. E. & D.). It is an acrid, drastic

purge and hydragogue, and cannot be given

alone with sifety; but, in combination witli

other substances, it tbrms some of our most
useful cathartic medicines.

COLOCyNTH'IN. Syn. Colocynth'ium,

L. The bitter, purgative principle of colo-

cynth.

COL'OPHENE. Formed by distilling oil of

turpentine with concentrated sulphuric acid.

A colourless, viscid, oily liquid ; with a high

boiling-point; and exhibiting a bluish tint by
reflected light.

COL'OPHONY. See Resin.
.COLOEADO BEETLE. Syn. Boryphera

decemlineata. The Colorado potato beetle

belongs to the family Chrysomelidce, and is a

native of the eastern slopes of the Rocky
Mountains. It measures nearly half an inch

in length, and has a tawny or yellov/ish cream-
coloured body, darkly spotted; with wing
cases which are marked with ten black longi-

tudinal stripes. It has been gradually mi-

grating eastward toward the more cultivated

lands of the Northern states, until it has

reached the Atlantic coast. It is now found
over all the central and northern parts of the

United States east of the Rocky Mountains, as

well as throughout Canada, on the potato

crops of all of which regions it has committed
incalculable ravages. The leaves and stalks

are the parts of the potato plant principally

attacked ; the depredators being, for the most
part, the larvse, of which three broods are said

to be produced annually.

In America, we believe, the only means of

destroying these insects as well as their eggs
and larvaj consists in the application to the

p'ant of the highly poisonous and dangerous
pigment, Scheele's green, a hydrated arsenite

of copper. M. Girard recommends in pre-

ference to the arsenical salt a liberal use of

sulpho-carbonate of potash.

GOLOUE BLINDNESS. Syn. Dal'tonism.
A curious defect of vision, from which the eye
is incapable of distinguishing colours. It is of

three kinds :—1. An inability to distinguish

any colour properly so called, the person being
only able to distinguish white and black, light

and shade. 2. An inability to distinguish

between the primary colours, red, blue, and
yellow, or between these and the secondary or

tertiary hues, such as green, purple, orange,

and brown. 3. An inability to distinguish

nicer shades and hues, as greys and neutral

tints. The first form is rare; the second and
third are common. Dr George Wilson found
that of 1154 persons examined by him in

Edinburgh, 65, or 1 in 177, were colourblind;

of these, 21 confounded red with green, 19
brown with green, and 25 blue with green.

COL'OUEINGr. Syn. Beandy coloueing,
Beevs^ee's c. Spirit c, Cae'amel; Essen'tia
Bi'na, L. Frep. Brown sugar is melted in

an iron vessel over the fire until it grows
black and bitter, stirring it weM all the time,

after which water is added, and it is boiled to

a syrup. In the making of brandy colouring

white sugar is more frequently used.

Obs. Some persons use lime-water to dis-

solve the burnt sugar. Care must be taken

not to overburn it, as a greater quantity is
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thereby renderpd insoluble. The heat should

not exceed 430°, nor be less than about 400°

Fahr. The process, for nice experiments, is

best conducted in a bath of melted tin, to

which a little bismuth has been added to

reduce its melting-point to about 435°; a little

powdered resin or charcoal or a little oil being

put upon the surface of the metal, to prevent
the oxidisement of the alloy. See Caeamel.

COL'OURS. White light from the sun is of

a compound nature, and may be decomposed
into rays of difEerent colours. Newton distin-

guished seven primitive colours, namely,
violet, indigo, blue, green, yellow, orange, and
red. Sir D. Brewster is disposed to think

that four of these colours are really compound,
and that three, namely, blue, yellow, and red,

alone deserve the name of primitive. The
colours of natural objects are supposed to

result from the power possessed by their sur-

faces of absorbing some of the coloured rays

of light, while they reflect or transmit, as the

case may be, the remainder of the rays. Thus,

an object appears red because it absorbs or

causes to disappear the yellow and blue rays

composing the white light by which it is

illuminated. Black and white are not colours,

strictly speaking.

A body is said to be black when it absorbs

or quenches a large proportion of all the rays

of white light falling upon it. A body is said

to be white when it receives the white light,

and reflects all the rays with moderate strength.

Grey may be regarded as a luminous black

or dark white. The names given to colours

are far from being satisfactory, for although

many thousand shades may be distinguished

by a practised eye, it is a question whether
there are fifty names which would convey the

same idea of shade to any ten colourists in

the world. The names taken from natural

coloured objects, as indigo, violet, orange, lilac,

amber, emerald, &c., are the least objectionable.

M. Chevreul has devised an ingenious system

of naming and classifying colours. He em-
ploys only 6 fundamental names, which are

those of the three elementary colours, red,

yellow, and blue; and of the three secondary

colours, orange, green, and violet. By the

direct union of the elementary and secondary

colours, 6 tertiary colours are formed. He
arranges the twelve colours in a circle, like

the spokes of a wheel, commencing with the

red, and going to the right, thus :—Red, red-

orange, orange, yellow-orange, yellow, yellow-

green, green, blue-green, blue, blue-violet,

violet, red-violet. The chromatic circle is com-
pleted by placing 5 shades between the red

and red-orange, 5 between the red-orange and
orange ; and so on between each of the other

couples. This chromatic circle of 72 colours

is not imaginary, but actually exists, composed
of dyed wools. The shades are distinguished

by numbers; thus there are red, 1 red, 2 red,

3 red, 4 red, and 5 red, &c. Each of the 72
shades has, moreover, 20 difEerent degrees of

depth, from the lightest that can be discerned

from pure white to the most intense depth,

approiiching to brown and black. These de-

gri es of depth are called tones or tints. The
addition of these tones to the chromatic circle

brings up the number of tints to 1440. To
indicate any one of these tints we have merely

to write the number of the shade, and after it

the number of the tone, as, for example, 3

blue-violet, 13 tone. By mixing each of the

1440 tints with grey or black, so as to darken
it in different degrees, a total of 14,440 colours

may be defined. This part of the system is

generally regarded as unnecessary. Mr O'Neill,

in his valuable ' Dictionary of Calico Printing
and Dyeing' (to which work we refer the
reader for a full account of Chevreul's clas-

sification), gives a long list of colours and
coloured bodies, which are pretty well defined

in common language with the names of the

colours, according to this ingenious system.

We select from this list the following

examples :

—

Amber in mass= 2 orange, 12 tone.

Amethyst= 5 blue-violet, from 3 to 16
tone.

Blood, ox= l red, 13 and 14 tones.

Butter=- yellow-orange, 2 to 3 tone.

Carrot= orange, 7 tone.

Chocolate in cake= 5 orange, 18 tone.

Emerald= 2 green, 11 tone.

Green, apple = 4 yellow-green, 8 tone,

Isabelle = l yellow-orange.

Mauve= 3 violet, 8 tone.

Red-lead = yellow-orange, 20 tone.^

Ruby= red, 11 tone.

Yellow, canary= 1 yellow, 6 tone.

For notices of Dyes, Pigments, &c., refer

to the principal colours.

Colours, Cake. Syn. Artists' Colours.
These are made by grinding by means of a

glass muller and a slab, the respective pig-

ments previously reduced to powder, into a

smooth paste with equal parts of isinglass size,

and thin gum water. The paste is then com-
pressed into squares as tightly as possible, and
dried with a very gentle heat. Old crumbling
cake colours should be powdered very finely in

a biscuit-ware mortar, sifted through fine

muslin, and ground up as above, the gum
water being omitted. The powders rubbed
up with honey to the consistence of cream
constitute moist colours.

Colours, Complement'ary. Syn. Accident'aIi

Colours. Colours are said to be comple-

mentary to each other which, by blending

together, produce the perception of whiteness.

According to Mayer, all colours are produced

by the admixture of red, yellow, and blue

light, in certain proportions ; and by inter-

cepting either one or more of these coloured

rays in a beam of light, those which meet
the eye will consist of the remaining coloured

rays of the spectrum. Thus, by intercepting

the red rays in a beam of white light, the

remaining yellow and blue rays will produce a
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green colour; by intercepting the blue rays,

the remaining yellow and red will give an
orange ; and so on of other cases ; so that red
and green, blue and orange, are complemen-
tary COLOTJES. If we look for some time,

with one eye, on a bright-coloured object,

as a wafer, placed on a piece of paper, and
subsequently turn the same eye to another
part of the paper, a similarly shaped spot or

murk will be seen, but the colour will vary,

though it will be always the same under like

circumstances. Thus, if the original spot or

wafer be of a red colour, the imaginary one
will be green ; if black, it will be white ; the

imaginary colour being always complementary
of that first gazed upon. The colour so per-

ceived is often called an accidental colour,
to distinguish it from the real colour. It

is a general maxim in design that " colours

look brightest when near their complementary
colours."

Colours, Drug'gists' Show. See Show
Bottles.

Colours, Flame. See Fires (Coloured).

COLTS'FOOT. This popular herb is the
Tussilago farfara of Linnaeus. It is a demul-
cent bitter, and is slightly stomachic and
tonic. It is much esteemed by the lower
classes in coughs, shortness of breath, and
other affections of the chest. The leaves form
the basis of most of the British herb tobaccos,

and have been recommended to be smoked in

asthma and difficulty of breathing.

—

Dose.
One or two wine-glassfuls of the tea or decoc-

tion (1 oz. to the pint) ad libitum.

COLUM'BIC ACID. See Tantalic Acid.
COLUM'BIUM. See Tantalum.
COMA. A deep, heavy sleep, from which

the patient cannot be aroused. See Apo-
plexy.
COMACHROME FOR DYEING THE HAIR

BLACK. Nitrate of silver solution, with
pyrofjallic acid. (Reveil).

COMBINA'TION. In chemistry, the union
of dissimilar substances. The great general
laws which regulate all chemical combinations
admit of being laid down in a manner at once
simple and concise. The laws of combination
BY WEIGHT are as follows :

" 1. AU. chemical compounds are definite in
their nature, the ratio of their elements being
constant.

" 2. When any body is capable of uniting
with a second in several proportions, these
proportions bear a simple relation to each
other.

" 3. If a body, A, unite with other bodies,
B, C, D, the quantities of B, C, D, which unite
with A, represent the relations in which they
unite among themselves, in the event of union
taking place.

"4. The combining quantity of a compound
is the sum of the combining quantities of its

components." (Pownes.)
There is a remarkable relation between the

epecific gravity of a body in the gaseous state

and its chemical equivalent or combining pro-
portion—a relation of such a kind that quan-
tities by weight of the various gases, expressed
by their equivalents, or, in other words, quan-
tities by weight which combine occupy, under
similar circumstances of pressure and tempera-
ture, either equal volumes or volumes bearing
a simple proportion to each other. This rela-

tion accounts for the law of combination by
VOLUME discovered by Gay-Lussac, and thus
expressed :

—
When gases combine, chemical union in-

variably takes place, either between equal
volumes or between volumes which bear a
simple relation to each other.

Gerhardt assumes that equal volumes of the
elementary gases and vapours, when compared
under similar conditions of pressure and tem-
perature, contain the same number of atoms.
Consult the chemical works of Fownes, Ros-
coe, Watts, &c. See Affinity, Atomic
Theory, Equivalents, &c.

COMPOUJSTD CHINESE TABLET OF ALA-
BASTER (Johnlrvine), A cosmetic powder
for the skin. It consists of chalk, free from
injurious metals. (Chandler).

Compound Chinese Tablet of Alabaster
(Shand). Identical in use and composition
with the last-mentioned powder.
COMPOUND SUGAR-COATED M&.Y-APPLE

PILLS (Dr Scott). Recommended as "anti-

bilious, cathartic, chemical family pills."

Sugar-coated pills, consisting of bitter ex-

tract, powdered podophyllum root, rhubarb,
jalap, and pepper. (Hager).

COMPRESSES DESINFECTANTES DE LE
PERDRIEL. Charcoal powder incorporated

with paper.

CONCENTRATED CASTOR OIL in Capsules
of Gelatin (Taylor). 24 gelatin capsules filled

with castor oil, containing '5 per cent, of

croton oil. (Hager).

CONCENTRA'TION. The volatilisation of

part of a liquid in order to increase the
strength of the remainder. The operation can
only be performed on solutions of substances

of greater fixity than the menstrua in which
they are dissolved. Many of the liquid acids,

solutions of the alkalies, &c., are concentrated
by distilling off their water.

In pharmacy, the term concentrated is

commonly applied to any liquid preparation

possessing more than the usual sti'eugth.

Thus, we have concentrated infusions, decoc-

tions, liquors, solutions, tinctures, and essences,

most of which are made of 8 times the com-
mon strength. This is generally effected by
using 8 times the usual quantity of the in-

gredients, with a given portion of the men-
struum, and operating by digestion and perco-

lation; the latter being generally adopted
when the articles are bulky. When the men-
struum is water, a little spirit is added, to

make the product keep. See Decoction, In-

fusion, &c.

CON'CRETE. A compact mass or cement,
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composecl of pebbles, liine, and sand, employed
in the foundations of l)uilding-s. The best

proportions liave been said to be—60 parts ot

coarse pebbles, 25 of rougli sand, and 15 of

lime ; but Semple recommends 80 parts of

pebbles, 40 parts of river sand, and only 10

parts of lime. The pebbles for concrete should

not exceed about 2 lb. each in weiglit.

CON'DIMENTS. Substances taken with the

food, to season or improve its flavour, or to

render it more wholesome or digestible. The
principal condiments are COMMON salt, vine-
gar, lEMON-JUICE, SPICES, AROMATIC HERBS,
OIL, BTTTTER, SU&AR, HONEY, and SAUCES.

Most of these, in moderation, promote the

appetite and digestion, but their excessive use

tends to vitiate the gastric juice, and injure

the stomach.

CONDY'S FLUID (from England). A weak
solution of permanganate of soda. (Wittstein.)

CONFECTION. Syn. Confectio, L. Any-
thing prepared with sugar; a sweetmeat, or

candy. In medicine the name is commonly
applied to substances, usually pulverulent,

mixed up to the consistence of a soft elec-

tuary, with powdered sugar, syrup, or honey.

In the ' London Pharmacopoeia' (1836 and
1851) both CONSERVES and electuaries are

included under this head, though there

appears to be some little distinction between
them.

In the preparation of confections all the

dry ingredients should be reduced to very fine

powder, and passed through a sieve, not
coarser than 80 holes to the inch ; and the

pulps and syrups used to mix them up should

be perfectly homogeneous, and of a proper
consistence. The mixture should be intimate
and complete, in order that the characteris-

tic constituents may be equally distributed

throughout the mass. The consistence of the

newly made confection should be sufficiently

solid to prevent a separation of the ingre-

dients, and yet soft enough to allow of it

being eMsily swallowed without previous

mastication.

Confections should be preserved in stone

jars covered with writing paper, and placed in

a cool and not too dry a situation. Witho
this precaution they are apt to mould on the
top. If at any time the mass ferments snd
swells up, the ferment;itive process may oe

arrested by placing the jar in a bath of boiling

water, for an hour or two, or until the whole
becomes pretty hot ; when it should be re-

moved from the heat, and stirred occasionally

until cold. Should the sugar crystallise out
of the confection, or ' candy,' as it is called,

the same method may be followed. Or, the
mass may be well rubbed in a mortar until the
hard lumps of sugar are broken down and
a uniform consistence again produced. On
the large scale it may be passed through the
mill.

As remedial agents, the ofiicinal confections

possess little value, and are chiefly used as

vehicles for the administration of more active

medicines. See Conskrves and Electu-
aries.

Confection of Acorns. Syn. Confec'tio
Sem'inum QUEr'cus, L. Frep, (Hories.)

Powdered acorns, 3 oz. ; red coral and catechu,
of ciich 1^ oz.; confection of dog-rose, 10 oz.

;

syrup of red roses, q. s. to make a confection.—Dose, 1 dr., every 4 hours ; in chronic diar-

rhoea, &c.

Confection of Almonds. Si/n. Almond
paste. Conserve oe almonds ; Confec'tio
amyg'dal^e (Ph. L.), Conser'va amygdala'-
RUM (Ph. E.), Conpec'tio amygdala"rum:
(Ph. D. 1826), L. Prep. (Ph. L.) Sweet
almonds, 8 oz.; white sugar, 4 oz. ; powdered
gum Arabic, 1 oz. ; macerate the almonds in

cold water, then remove the skins, and beat
them with the other ingredients until reduced
to a smooth confection. The Ph. E. form is

similar. See Powders, Compound Powjjeb
OF Almond.

Uses, Sfc. To prepare emulsion of milk
OF ALMONDS. A little of tliis paste or powder,
triturated with a sufficient portion of water
aud strained through a piece of calico, forms
emulsion of almonds. " This confection will

keep longer sound if the almonds, first decor-

ticated (blanched), dried, and rubbed into the
finest powder, be mixed with the acacia and
sugar, separately powdered, and the mixed in-

gredients be kept in a well-stoppered bottle."

(Ph. L.) The same effect may be arrived at

by simply well drying the blanched almonds
before mixing them with the gum and sugar.

The additioa of even a small quantity of

water or syrup causes the confection " to

become soon mouldy, or rancid, or both."

(Brande.)

Confection of Al'um. Syn. Confectio
alu'minis, L. Frep. 1. (St B. H.) Alum
(in fine powder), 1 dr. ; conserve of roses,

6 dr.

2. (Foy.) Alum, 1 dr. ; conserve of roses, 1

oz.

—

Dose, 1 dr., 2 or 3 times a day; in lead

colic, and as an astringent in diarrhosa and
other affections.

Confection, Aromat'ic. Syn. Aromatic
elec'tuary ; Confec'tio aromat'ica ( Ph. L.

& D.), Electua"rium aromat'icum (Ph. E.),

L. Frep. 1. (Ph. L.) Nutmegs, cinnamon,
and hay saffron, of each 2 oz. ; cloves, 1 oz.

;

cardamoms, ^ oz. ; prepared chalk, 16 oz.

;

white sugar, 2 lbs. ; reduce the whole to a
very fine powder, and keep it in a closed vessel.

When wanted for use, mix it with water to the

consistence of a confection.

2. (Ph. E.) Aromatic powder (Ph. E.), 1

part ; syrup of orange peel, 2 parts ; mix.

3. (Ph. D.) Aromatic powder and simple

syrup, of each 5 oz, ; clarified honey, 2 oz.

;

powdered saffron, ^ oz. ; mix, and add, oil of

cloves, 30 drops.

4. (Commercial.)

—

a. Hay-saffron, cassia,

and turmeric, of each 4 oz. ; cardamoms,
1 oz. ; starch, 8 oz. ; precipitated chalk, 2 lbs.

;
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white sngar, 4 lbs. ; oil of nutmeg, 2 dr. ; oil

of cloves, 3 dr. ; reduce the dry ingredients to

fine powder, and pass it through a sieve (80

holes) ; then add the oils, and after well

mixing them in, pass the whole through a

coarse sieve (about 40 holes to the inch), to

ensure perfect admixture.

b. Hay-saffron, 4 oz. ; turmeric, 3 oz. ; pow-
dered starch, 8 oz. ; precipitated chalk, 2 lbs.

;

white sugar, 4 lbs ; oil of cloves and cassia, of

each 3 dr. ; oil of nutmeg, 2 dr. ; essence of

cardamoms, 1 oz. ; boil the saffron turmeric in

1 gallon of water, placed in a bright copper

pan, for 10 minutes, then, without straining,

add the chalk, starch, and sugar; mix well,

and continue stirring until the mixture be-

comes quite stiff, then break it up, dry it

thoroughly by the heat of a steam or water

bath J next reduce it to fine powder, which
must be passed through a fine sieve, as before

;

the oils and tincture are now to be added, and
after being well mixed, and passed through a

coarse sieve, it should be placed in a jar or

bottle, and bunged up close. Very bright

coloured.

Ohs. In the wholesale trade this article is

kept under two forms—one, in powder, as

ordered by the College, and commonly called

for distinction sake pult'is confectio'nis

AROMAt'ic^ ; the other, mixed up ready for

use. In preparing the latter, it is a common
plan to make a strong infusion or decoction of

the saffron, and to use it to mix up the other

ingredients, adding the aromatics last. (See

4, i.) When the price of precipitated chalk is

an objection to its use, prepared chalk may be

used instead. There is much anxiety evinced

by the wholesale druggists to prepare this

confection of a rich colour, without an undue
expenditure of saffron, which is generally

economised on account of its costliness. This

confection is cordial, stimulant, antacid, and
carminative.

—

Dose, 10 to 60 gr., eitlier as a

bolus or stirred up with a glass of water ; in

diarrhoea, acidity of stomach, heartburn, and
any like affection, if accompanied by looseness

of the bowels. In diarrhoea, English cholera,

and flatulent colic, \ gr. of powdered opium
may be added to each dose. See Powdebs,
PowDEE OF Chalk, Compound.

Confection of Bark. Sijn. Confec'tio cin-

CHO'n^, L. Prep. 1. Yellow bark and white

sugar, of each 1 oz. j capsicum, 1 dr. ; simple

syrup, 4 oz.

2. (St B. Hosp.) Yellow bark, 6 dr.;

ginger, ^ dr. ; treacle, 3^ oz.

—

Dose, 1 to 6 dr.,

where the use of bark is indicated.

Confection of Cas'sia. Syn. Confec'tio
CAs'si^ (Ph. L.),L. Prep. (Ph. L.) Pre-

pared cassia, -^ lb.; manna, 2 oz. ; prepared

tamarinds, 1 oz. ; syrup of roses, 8 fl. oz. ; mix
with heat, and evaporate to a proper con-
Bistence.

—

Dose, 2 dr. to 6 dr. ; or more, as a
laxative.

Confection of Cat'echu. Syn, Confec'tio

cat'echu comfos'ita (Ph. D.), L. Prep.
(Ph. D.) Compound powder of catechu, 5 oz.

;

simple syrup, 5 fl. oz.

—

Dose, 10 gr. to 20
gr. ; as an astringent, in diarrhoea, &c. ; either

alone or combined with chalk.

Confection of Copai'ba. Syn. Confec'tio
COPAi'BiE, L. Prep. 1. (Berton.) Copaiba and
powdered cubebs, of each 2 oz. ; alum, 1 oz. j

opium, 5 gr. ; mix well.

2. (Swediaur.) Turpentine, 1 oz. ; copaiba,

\ oz. ; mix ; add mucilage of gum Arabic, 1

oz. ; triturate to an emulsion, and further add,

conserve of roses, 4 oz.

3. (Traill.) Copaiba, 2 oz.; oatmeal, q. s.

to form an electuary ; then add, conserve of

roses, 1 oz.

4. (Voght.) Copaiba and powdered cubebs,

of each 4J dr.
;
yolk of 1 egg ; conserve of

roses, I oz. All the above are excellent medi-

cines in gonorrhoea.

—

Dose, 1 to 3 dr., three

or four times a day, made into boluses, and
covered witli the fresh emptied skin of a prune
before being swallowed ; in gonorrhoea, gleet,

&c.

Confection of Cream of Tar'tar. Syn. Con-
fection OF bitae'trate of potas'sa ; Con-
fec'tio POTAs's^ bitartra'tis, L. Prep, 1.

Cream of tartar and powdered sugar, of each

1 oz. ; simple syrup, 2 oz. ; 1 nutmeg, grated.
—Dose, 2 dr. to 6 dr.

2. (St B. Hosp.) Bitartrate of potassa

and simple syrup, of each 3 oz.; ginger, 1 dr.—Dose, \\ dr. to 5 dr. Both are laxatives

well adapted for women and children.

Confection of Hem'lock. Syn. Confec'tio
co'nii, L. Prep. (Marshall Hall.) Fresh hem-
lock leaves beaten up with an equal weight of

sugar.

—

Dose, 10 to 20 gr. as a bolus, 2 or 3
times daily, where the use of hemlock is indi-

cated. The confection of other narcotic plants

may be made in the same way.

Confection of Hips. Syn. Con'serte of
HIPS, Confection of dog-eose, Conserve
of d.-r. ; Confec'tio eo's^ cani'n^ (Ph.

L.), Consee'va eos'^ frttc'tus (Ph. E.), L.

Prep. 1. (B. P.) Hips, 1 part; refined sugar,

2 parts ; beat the hips in a stone mortar, rub
the pulp through a sieve, add the sugar, and
mix thoroughly.

—

Dose, 60 grains or more.

2. (Ph. L.) Fruit of the dog-rose, without

the seeds (carpels), 1 lb. ; pound it to a pulp,

add, gradually, powdered white sugar, 20 oz.

;

and beat them together until thoroughly in-

corporated.

3. (Ph. E.) Pulp of hips 1 part; white

sugar, 3 parts; as No. 1.

4. (Wholesale.) Pulped hips, 2 cwt. ; fine

white sugar, 3 cwt.; incorporate them without

applying heat.

Ohs. Both this and the confection of red

roses have a brighter colour, if made without

heat, or touching metallic vessels. On the

small scale it is generally made by beating the

ingredients together in a marble mortar, but

in large quantities by grinding in a mill.

Great care must be tajien to remove the seeds
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(carpels) with the hair surrOTincUng them,

before pulping the fruit, as they are apt, like

tlie hairs of cowhage, when swallowed, to pro-

duce vomiting, itching about the anus, &c.

This conserve is slightly laxative, and is princi-

pally used for forming- pills. It is very apt to

candy by keeping.

Confection of Ipecacuan 'ha. Syn. Confeo'tio

ipecacttan'hj?, L. Prep. (Bories.) Ipecacu-

anha, 12 gr. ; sulphur, 20 gr. ; orris root,

1 dr. ; syrup of mallows and manna, of each

2 oz.

—

Dose. A tea^^poonful, 2 or 3 times daily

;

in hooping-cough, dyspepsia, &c.

Confection of Iron, Suhcarbonate. (St B.

Hosp.) Suhcarbonate (peroxide of iron), ^ oz.

;

treacle, a sufficient quantity.

—

Dose, ^ dr.

Confection of Jal'ap. Syn. Confec'tio
jal'ap^, C. j. compos'ita, L. Prep. (St. B.

Hosp.) Jalap, 4 dr.; ginger, 1 dr. ; bitartrate

of potassa, 3 oz. ; treacle, 5 oz.

—

Dose, 1 to 3

dr. as a purgative.

Confection of Kermes. (L. P. 1745.)

Strained juice of kermes, 3 lbs. ; rose water,

6 fl. oz. ; white sugar, 1 lb. ; oil cinnamon,

10 gr.

Confection of Mer'cnry. Syn. Confec'tio
hyeae'gyei, C. meecueia'lis, L. Prep. 1.

Stronger mercurial ointment (Ph. L.), 1 part j

conserve of roses, 3 parts.

2. (Dr D. Davis.) Mercury and manna, equal
parts; treacle, q. s. ; triturate until the globules

of mercury disappear. ••

Dose, <^c. The same as those of mercurial

pill.

Confection of Ni'tre. Syn. Confec'tio
POTAs's^ nitea'tis, L. Prep. 1. Nitre,

1 part ; confection of roses, 6 parts ; oil of

juniper, a few drops.

2. (Sfc B. Hosp.) As the last, without the

juniper. Both are used in gonorrhoea.

Confection of O'pium. Syn. Confec'tio
o'pii (B. P.), Electt]-a"eium: o'pii (Ph. E.j,

L. Prep. 1. (B. P.) Compound powder of

opium, 192 gr. ; syrup, 1 oz.

2. (Ph. L.) Powdered opium, 6 dr. ; long

pepper, 1 oz. ; ginger, 2 oz. ; caraways, 3 oz.

;

tragacanth, 2 dr. ; reduce to fine powder, and
keep it in a closed vessel ; for use, add to it by
degrees hot syrup, 16 fl. oz. (i.e. 34 dr. of

the powder to each fl. oz. of syrup). It con-

tains 1 gr. of opium in every 36 gr.

3. (Ph. E.) Aromatic powder, 6 oz. ; senega,

3 oz. ; opium, diffused in a little sherry, \ oz.

;

syrup of gingei-, 1 lb. Contains 1 gr. of opium
in every 43 gr.

Uses, ^0. This confection is intended as a
substitute for the once celebrated Mitbridate,

philonium, and theriaca of the old Pharmaco-
poeias. It is stimulant, anodyne, and narcotic.—Dose, 5 to 30 gr. ; in flatulent colic and
diarrhoea unaccompanied by fever.

Confection of Or'ange Flow'ers. Syn. Con-
fec'tio floe'um auean'tii, L. Prep. 1.

Orange flowers, 1 part ; white sugar, 2 parts

;

beat together to a confection.

VOL. I,

2. (Tadei.) Orange flowers, 1 part; simple

syrup, 3 parts ; evaporate to a proper con-

sistence. Both are used as agreeable adjuncts

or vehicles fur other medicines. The first is

the best article.

Confection of Or'ange Peel. Syn. Confec-
tion OF OEANGE, CONSEEVE OF OBAN&E PEEL J

Confec'tio auban'tii (Ph. L.), Consee'va
AtrEAN"Tii (Ph. E.), Consee'ta attean-

tio'eum (Ph. L. 1824), L. Prep. (Ph. L.
and E.) External rind of the fresh orange,

separated by rasping, 1 lb. ; beat it in a stone

mortar with a wooden pestle to a pulp, then
add white sugar, 31bs.; and beat them together

until incorporated.

Uses, Sfc. This confection is an agreeable
tonic and stomachic ; it is much used as an
adjunct to bitter and purgative powders, and
as a vehicle for the sesquioxide of iron.

Confection of Pep'per. Syn. Confection of
BLACK PEPPEE, CONSEEVB OF B. P.; WaED'S
PASTE ; Confec'tio pip'eeis (B. P.), C. p.

ni'gei (Ph. D. & Pli. L. 1836), Electtt-

a"eitjm pip'eeis (Ph. E.), L. Prep. 1. (B. P.)

Black pepper, in fine powder, 2 parts ; cara-

way, in fine powder, 3 parts ; clarified honey,

15 parts J triturate.

—

Dose, 60 to 120 gr.

2. (Ph. L.) Black pepper and elecampane, of

each 1 lb. ; fennel, 3 lbs. ; white sugar, 2 lbs. j

reduce to a very fine powder, and keep it in a
covered vessel ; for use, add it, gradually, to

honey, 2 lbs.; and beat the whole to a paste

(i. e., 2 oz. of honey to each 7 oz. of powder).
3. (Ph. E.) As the last, but using liquorice

powder instead of elecampane, and at oncc
making a confection.

4. (Ph. D.) Black pepper and liquorice

root, of each ^ oz. ; refined sugar, 1 oz. ; oil

of fennel, f fl. oz. ; honey, 2 oz. ; mix.

—

Dose,

of each of the above, 1 to 3 dr., two or three

times daily, for 3 or 4 months ; in pile.s,

fistula, &c., unaccompanied with inflammatory
symptoms. Or, it may be used as a suppo-

sitory. It is intended as a substitute for

the once celebrated nostrum, ' Ward's Paste
for the Piles.'

Confection of Pep'permint. Syn. Confectio
Men'th.^; PiPERi'T.ffi, L. Green peppermint,
4oz.; white sugar, 12 oz. Antiemetic and
anti- flatulent; in colic, diarrhoea, &c. ; in the

form of a bolus, or made into a mixture.

Confection of Ees'in. Syn. Confectio
EESIn'.*:, L. Prep. (Dr Watson.) Powdered
resin, 1 oz. ; balsam of copaiba, J oz. ; honey,

5 oz.

—

Dose, 1 to 3 dr. ; in piles and gleec.

It is best combined with a little confection of

orange peel, which efi'ectually covers the taste

of the copaiba.

Confection of Eo'ses. Syn. Confection of
EED eoses; Confec'tio Eo'siE (Ph. L. & D.),

Consee'va eo's^ (Ph. E.), Confectio eo's^
Gal'lIC^ (B.P.), CONSEETA E. G. (Ph. L.

1824), L. Prep. 1. (B. P.) Fresh red-rose

petals, 1 lb. ; white sugar, 3 lbs. ; mix as con-

fection of hips.

32
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2. (Ph. E.) Fresh petals, 1 part; sugar*

2 parts.

3. (Ph. D.) a. Fresh petals, 3 oz.j sugar,

8 oz. Or—
b. Dried petals, 1 oz.; water, 2fl. oz.; mace-

rate for 2 hours ; then add refined sugar, 8 oz.

;

and beat to a mass as before.

Obs. It is astringent and tonic, but is

principally used as an elegant vehicle for more
active medicines. It keeps well, and does not

candy like confection of hips.

—

Dose, 1 to 2
drs., eaten off a spoon, either alone or combined
with chalk ; in slight cases of diarrhcea, vomit-

ing in pregnancy, &c. See Conseeye.
Confection of Eue. Syn. Confectio eu't^

(Ph. L.), L. Frej). (Ph. L.) Fresh rue

(bruised), caraways, and laurel berries, of each

l^oz. ; prepared sagiipenum, ^ oz. ; black pep-

per, 2 dr. ; honey, 16 oz. ; water, q. s. ; rub
the dry ingredients to a fine powder, then add,

gradually, the sagapenum, previously dissolved

in the water and honey over a slow fire, and
mix M'ell. In the Ph. L. 1836 dried rue was
ordered. Carminative and antispasmodic. In
flatulent colic, and in the convulsions of chil-

dren, when there is no inflammation.

—

Dose,

15 to 60 gr. ; either by the mouth, or made
into an enema with gruel.

Confection of Scam'mony. Syn. Confec'tio
scammo'nii (B. p.), Electua"eum scam-
MO"nii (Ph. D.). Prep. (B. P.) Scammony,
in fine powder, 24 parts; ginger, in fine pow-
der, 12 parts; oil of caraway, 1 part; oil of

cloves, \ part; syrup, 24 parts; clarified ho-

ney, 12 parts ; rub the powders with the syrup
and tlie honey into a uniform mass, then add
the oils and mix.

—

Dose, 10 gr. to 30 gr.

;

as a warm cathartic, and in worms, &c.

Confection of Scurvy Grass. (P. Codex.)

Fresh leaves of scurvy grass, 1 oz. ; sugar, 3

oz. Beat to a pulp and pass through a hair

sieve.

Confection of Sen'na. Syn. Lbn'itive elec'-

TUAEY, ElEC'tUAET OF SeNNA ; CoNFEC'tIO
sen'NjE (Ph. L. & D.), ELECTnA"EiuM: sen'-

na (Ph. E.), L. Frep. 1. Senna, 8 oz. ; cori-

anders, 4 oz. ; rub them together, and by a
sieve separate 10 oz. of the mixed powder;
also boil figs, 1 lb., and fresh liquorice, bruised,

3 oz., in water, 3 pints, until reduced to one
half ; press, strain, and evaporate the strained

liquor in a water bath to 24 fl. oz. ; then add
sugar, 2^ lbs. ; dissolve, and further add, pre-

pared tamarinds, cassia, and prunes, of each

^ lb. ; remove from the heat, and when the
whole has considerably cooled, add the sifted

powder, by degrees, and stir until the whole
is thoroughly incorporated.

2. (Ph. E.) Senna, 8 oz. ; corianders, 4 oz.

;

liquorice root, 3 oz. ; figs and pulp of prunes,

of each, 1 lb. ; white sugar, 2| lbs. ; water,

34 pints.

3. (Ph. D.) Senna leaves, in fine powder,
2 oz. ; corianders (in fine powder), 1 oz. ; oil

of caraway, \ dr. ; mix, and add them to pulp
of prunes, 5 oz. ; i^ulp of tamarinds, 2 oz.

;

brown sugar, 8 oz. ; water, 2 fl, oz ; previously

brought to a smooth paste by the heat of a
water bath.

4. (Ph. B.) Boil figs, 12 oz., and prunes,

6 oz., gently in distilled water, 24 oz., in a

covered vessel for hours, then, having added
more distilled water to make up the quantity

to 24 fluid ounces, add tamarinds, 9 oz., and
cassia pulp, 9 oz. ; macerate for two hours,

and press the pulp through a hair sieve, re-

jecting the seeds, &c. Dissolve refined sugar,

30 oz., and extract of liquorice, f oz., in the

mixture with a gentle heat; and while it is

still warm, add to it gradually senna in fine

powder, 7 oz., and coriander in fine powder,

3 oz., and stir diligently until all the ingre-

dients are thoroughly combined. The result-

ing confection should weigh V5 oz.

Uses, S^o. Confection of senna is a gentle

and pleasant purgative, and well adapted for

persons suff'ering from piles, and as a laxative

during pregnancy. The dose is 1 dr. to \ oz.,

taken at bedtime or early in the morning.
Ohs. There is no one pharmacopoeial pre-

paration wliich it is more difficult to obtain

of good quality than confection of senna. The
absolute cost of an article prepared according

to the directions of the Colleges is greater

than the price at which many wholesale

houses are vending the drug. Dr Paris very

truly remarks, that " the directions of the

Pharmacopoeia are very rarely followed."

Considerable quantities are manufactured, into

which unsound and spoilt apples enter as a

principal ingredient; whilst the substitution

of jalap for the whole, or a portion of the

senna, is a very common practice. We have
seen the following forms employed in the

trade.

5. Powdered senna' pulp of tamarinds, cas-

sia, and prunes, of each 1| lb. ; powdered co-

rianders, f lb.; Spanish juice, \ lb.; simple
syrup, 12 lbs.

6. As the above, but omitting the cassia

pulp, and adding 2 lbs. more tamarind pulp.

Both these articles are labelled " P. L." and
sent out as genuine, and that when no con-

petition as to price exists. The cheaper article

is made as follows :

—

7. Common prunes and tamarinds, of each

16 lbs. ; treacle, f cwt. ; species (a compound
of senna dust and small senna, mixed with 3

lbs. of coriander seeds, and strengthened with
jalap; all ground to a fine powder), ISi lbs.

To this is frequently added, of rotten or infe-

rior apples, ^ cwt., which are pulped with

the prunes and tamarinds. This article is

commonly labelled " Conf. Senn.e Vee." by
its manufacturer.

Confection of Sponge. Syn. Elec'tuaet of
BTJENT SPONGE ; CoNFEC'tIO SPONGII, C. 8.

TIS't^, L. Prep. 1. Burnt sponge, 3 parts

;

confection of orange peel and hips, of each

1 part ; simple syrup, q. s.

2. (St B. Hosp.) Burnt sponge, made into

a confection with syrup of orange peel. The
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first form produces tho most agreeable con-

fection.

—

Dose, of either, \ dr. to 2 dr., twice

or tlirice daily ; in scrofula, &c.

Confection of Steel. Prep. 1. Confeo'tio
peb'bi sesquiox'idi, L.—a. From confection

of orange and sesquioxide of iron (Ph. L.), of

each 2oz. ; white sugai-, 3 oz. ; syrup, li oz.;

mix.

—

Dose, 1 dr. to 3 dr.

h. (St. B. Hosp.) Sesquioxide of iron, loz.;

treacle, q. s.

—

Dose, ^ dr. to 1 dr. Both are

given in the usual cases wherein iron is indi-

cated J especially in anaemia, chlorosis, and
amenorrhffia.

2. (Confec'tio Fee'ki Taetaeiza'ti.—St
B. Hosp.) Cream of tartar, 1^ oz. ; tartrate

of iron, 2 dr. ; ginger, 1 dr. ,• treacle, 2J oz.,

or q. s.

—

Dose, 1 dr. to 2 dr., 2 or 3 timea

daily.

Confection of Sul'phnr. Syn. Brimstone
AND TREACLE; CONFEC'tIO SULPHu'rIS, L.

Prep. 1. Sublimed sulphur, 2 oz.j treacle, 4
oz.

—

Dose. A spoonful night and morning
for a week or longer, as an alterative or puri-

fier of the blood ; in skin diseases, &c.

2. (St B. Hosp.) Precipitated sulphur,

1 oz. J cream of tartar, 2 dr.; honey or treacle,

2 oz. As the last.

3. (B. P.) Sublimed sulphur, 4 oz. ; cream
of tartar, 1 oz. ; syrup of orange peel, 4 fl. oz.—Dose, 1 to 2 dr. ; as a laxative, in piles,

gonorrhoea, &c.

Confection of Tin. Syn. Confec'tio stan'ni,

L. Prep. (Hosp. Form.) Powdered tin, loz.;

confection of roses, 2 oz. ; mix.

—

Dose, 2 to

4 dr., every morning ; in worms.
Confection of Turpentine. ISun. Confec'tio

TEEEbinth'in^, L. Prep. (B. P.) Oil of

turpentine, 1 fl. oz. ; liquorice powder, 1 oz.

;

triturate together, then add clarified honey,

2 oz.

—

Dose and use, as the last.

Confection of Worm- seed. Syn. Confec'-
tio cin'^, C. s. ciNiE, L. Prep. 1. (Ph.

Slesvico-Holsat. 1831, and Ph. Suec. 1845.)

Worm-seed, 2 oz. ; heat it in a pan over a

gentle fire, add white sugar, boiled to a low
candy height, 4 oz. ; and stir together until

they become dry; then pick out those seeds

which are covered with sugar, and repeat the

process with the others.

2. Powdered worm-seed and syrup of orange

peel, equal parts.

—

Dose, 1 to 2 dr., night

and morning, followed by a brisk purge; in

worms.
CONFEC'TIONERY. See Candies, Drops,

Lozenges, Sugar, &c.

CONGELA'TION. The conversion of a sub-

stance from the fluid to the solid state by the

abstraction of heat. See Ice and Refrige-
ration.
CONGESTION. " A common condition of

disease in an undue flow of blood into any part,

or accumulation within it. The vessels seem
to lose the power of emptying themselves,

which they possess in health. Congestion, al-

though an eflect of both visitation and inflam-

' Dr. Gnrdiier.

mation, may exist irrespective of either. Two
forms of it are distinguished, active and pas-

sive. The first is when some excitement

causes the blood to pass more rapidly into a
part thiin its vessels can transmit out of it ; the

second when from some inherent debility the

vessels cannot get rid of the fluid ordinarily

thrown into them. Congestion of organs dis-

turb their functions, and through them the

genernl health."

CONGLU'TINUM (Bracy Clarke's). Sulphate
of zinc (white vitriol), 4 oz. ; dissolved in

water, 1 pint. Used as an astringent lotioa

in veterinary practice, and much diluted with
water (a dessert-spoonful to \ pint or more of

water), as a collyrium in chronic inflammation
of the eyes.

CO'NIA. CgHijO. Syn. Co'nine, Con'i-
ciNB. An alkaloid, discovered by Gieseke in

hemlock. It exists in every part of the plant,

but is present in the largest quantity in the

seed.

Prep. (Gieger.) The seeds of hemlock, or

their alcoholic extracts, is distilled with water
and potassa. The conia passes over into the

receiver, and floats on the top of the water,

which also contains a little conine in solution.

It is purified in the way directed for the vola-

tile bases. (See Alkaloid.) When the alco-

holic extract is employed, about half its weight
of potassa should be used.

Prop., Sfc. Pure conia is an oily-looking

liquid, smelling intensely of hemlock, or rather

of a combination of the odours of tobacco and
mice; volatile at common temperatures; red-

dens turmeric ; boils at about 340° Fahr., but

readily distils over with water at 212° ; sp.

gr. "89 ; with the acids it forms salts, some of

which are crystallisable. Six lbs. of fresh and
9 lbs. of dried seeds yielded 1 oz. of conia.

(Gieger.) Forty lbs. of the ripe but green

seeds yielded 2^ oz. of hydrated conia.

(Christison.)

Conia is remarkably poisonous. 1 drop,

placed in the eye of a rabbit, killed it in 9
minutes ; 5 drops, poured into the throat of a

dog, killed it in less than a minute. It has

been employed in some convulsive and spas-

modic diseases, but is now seldom used medi-

cinally. "The patient cries, the contortions,

and the rigidity of the limbs, which have

always preceded death (caused by conia), leave

no doubt as to the cruel pains which this kind

of poisoning brings on." (Boutron-Chalard

and Henry.) The treatment may be that re-

commended under Aconite and Hemlock.
CONSEUVATEUR FUR HAARBLEINDE.

A preventive of hair diseases (Edm. Biihligen,

Leipzig). Consists of 10 grammes tinct.

arnica, 5 grammes glycerine, 10 grammes
spirit, and 60 grammes water. (Schadler.)

CON'SERVE. Syn. Conser'va, L. Recent
vegetable matter, as flowers, herbs, roots, fruit,

and seed, beaten with powdered sugar to the

consistence of a stiff paste, so as to preserve

them as nearly as possible in their natuid
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freshness. Conserves are made both by the

confectioner and the druggist ; by the first as

SWEETMEATS ; by the other chiefly as vehi-

cles for more active medicines. The London
College of Physicians now includes both con-

aerves and electuaries under the general head

of COJiFECTlONS. The term appears, however,

in some cases, scarcely appropriate. The word
confection has a more general application,

and implies any sweetmeat or composition in

which sugar is the principal ingredient. See

Confection and Electtiaey.

Conserve of Ac'etate of Potas'sa Syn. CoN-
See'va potas'sa aceta'tis, L. Prep. (Bories.)

Acetate of potassa, 5 oz. ; sulphate of soda,

1 dr.; juices of scurvy grass, fumitory, and
dandelion, of each 2 oz. (reduced to one half

by gentle evaporation ?) ; sugar, q. s. to make
a conserve. A teaspoonful 2 or 3 times daily,

as a diuretic aperient ; in obstruction of the

bowels, &c.

Conserve of Al'monds. See Confections.

Conserve of Angelica. Syn. Consee'va
ANGEl'ic^, L. Prep. (Giordano.) Fresh an-

gelica root, 2 parts ; water, 16 parts ; mace-
rate for a few hours, clarify the liquor, add
sugar, 3 parts; cook the root in the syrup, and
preserve it in this state (confection), or dry it

(to a candy). Used as an agreeable tonic,

stomachic, and carminative.

Conserve, Antiscorbu'tic. Syn. Consee'va
antiscoebu'tica, L. Prep. (Selle.) Horse-

radish, water-cress, and water-trefoil, orange-

juice, and radish-juice, equal parts; powdered
white sugar, q. s. to make a conserve. In
scurvy, &c.

Conserve of A"rTim. Syn. Consee'va a"ei,

C. a. mactjla'ti, L. Prep. From fresh arum
tubers (cuckow-pint or wake-robin), -^ lb.

;

sugar, 2^ lbs. As a diuretic and attenuant in

dropsy, or as an expectorant in chronic coughs.
—Dose, ^ teaspoonful, gradually increased.

Conserve of Broom. Syn. Consee'va sco-

pa"eii, L. Prep. (Van Mons.) Bi*oom flowers,

1 part; sugar, 2 parts.

—

Dose, 5^ to 2 tea-

spoonfuls, 2 or 3 times a day ; in dropsy, gout,

rheumatism, &c.

Conserve of Hips. See Confection.

Conserve of Lavender. Syn. Consee'va
liAVENDU'ii^, L. Lavender flowers, 1 part

;

powdered lump sugar, 3 parts; beaten to-

gether to a smooth paste. Used to sweeten
the breath. In a similar way conserves are

made from various other leaves and flowers

;

but mostly with only twice their weight of

sugar, when they are not very odorous or

active.

Conserve of lem'on Peel. Syn. Conseeva
iimo'nis, C. 1. coet'icis, L. As Confection
of Oeange Peel.

Conserve of Mal'lows. Syn. Consee'va
MAi'v^, L. From the flowers, as Conseeve
of Lavendee.

Conserve of Or'ange Peel. See Confection.

Conserve of Pep'permint. See Confection.

Conserve of Eose'mary. Syn. Consee'va
eosmaei'ni, L. As Conseeve of Lavendee.

Conserve of Roses. 1. See Confection.
2. (Acidula'ted Conseeve of Roses

Consee'va eo's« ac'ida, L.) Prep. (Hosp. F.)

Confection of roses and powdered gum, of each
1 oz. ; sulphuric acid, 1 dr. to 1| dr. ; (diluted

with) water, 2 dr. An excellent substitute

for tamarinds.

Conserve of Sav'in. Syn. Consee'va sa-

bi'n^, L, Prep. (Ph. Han.) Fresh savin,

1 part ; sugar, 2 parts. As an emmenagogue,
in amenorrhcea, &c. Three parts of sugar
make a better conserve.

Conserve of Scurvy Grass. Syn. Consee'va
cochlea"eIjE, C. c. hoeten'sis, L. Prep.
(Ph. Aust. 1836.) Fresh scurvy grass, 1 lb.

;

sugar, 3 lbs. Stimulant and antiscorbutic.

Conserve of Sea Worm'wood. Syn. Con-
see'va absinth'ii maeiti'mi, L. Prep. (Ph.

L. 1788.) From sea wormwood, as the last.

As a stomachic bitter and vermifuge ; in dys-

pepsia, &c.

Conserve of Sloes. Syn. Consee'va peu'ni
SYLvbs'tei, L. Prep. (Ph. L. 1788.) From
the pulp of the fruit, 1 part; sugar, 3 parts.

Astringent. Useful in simple diarrhcea, &c.

;

either alone or combined with ehalk.

Conserve of Squills. Syn. Consee'va scix/'-

L^, L. Prep. (Ph. L. 1788.) Fresh squills, 1

oz. ; sugar, 5 oz. Diuretic, attenuant, and
expectorant ; in dropsy, chronic coughs, &c.

—

Dose, 10 to 20 gr.

Conserve of Tam'arinds. Syn. Consee'va
tamaeind'oeum, L. Prep. (P. Cod.) Tama-
rind pulp, 2 oz. ; white sugar, 3 oz. ; evaporate

by the heat of a water bath to the consistence

of honey.

Conserve of Vi'olets. Syn. Consee'va
VIO'l^, C. v. ODOEA't^, L. Prep. (Soubeiran.)

Flowers, 1 part ; sugar, 3 parts ; beat to a

paste. Demulcent and laxative; used as a

purge for infants, and by ladies to perfume
the breath.

Conserve of Wa'ter-cress. Syn. Consee'va
nastue"tii, L. Prep. (Ph. Grseca, 'l837-)

From fresh water- cresses, as the last. In
scurvy ; taken ad libitum.

Conserve of Worm'wood. See Conseeve of
Sea Woemvs^ood.
CONSTIPA'TION. Syn. Constipa'tio, Ob-

stipa'tio, L. Surgeons distinguish between
costiveness and constipation. The first applies

to that condition of the body in which the

bowels act tardily, and in which the faeces are

abnormally and inconveniently indurated ; the

last implies the absence of the proper alvine

evacuations. The one rapidly undermines the

health ; the other destroys life in a period

varying from a few days to three or four weeks.

In popular language, however, the words are

frequently used synonymously. The use of bread

containing alum, and water containing much
lime (very hard water), and especially the want
of sufficient exercise, are common causes of

constipation.
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Treatment, When tho affection is merely

accidental or occasional, a dose of some aperient

or cathartic is the only treatment necessary

;

but when it is habitual it calls for further at-

tention. Great benefit may generally be secured

by adopting a diet free from astringents, and
consisting of a large portion of green vegetables

and ripe fruit ; particularly avoiding the use

of over-cooked, salted, or dried auiraal food.

Brown bread may be eaten, as it acts as a gentle

laxative, from the bran it contains. The occa-

sional use of aperient and emollient enemata
may be had recourse toj but their habitual

administration, as well as that of purgative

medicines generally, by the mouth, is not to

be recommended. The bowels, accustomed to

the continual use of stimulants, act but lan-

guidly or scarcely at all without their appli-

cation. In females, especially of the higher

classes, the want of proper exercise is com-
monly the chief cause of this affection. With
such persons a short walk, two or three times

daily, will often do wonders, particularly if a

little ripe fruit, a few raisins or tamarinds, or,

still better, 2 or 3 drum figs, be occasionally

eaten. In some cases of obstinate constipa-

tion a cold-water dressing, placed over the pit

of the stomach or the abdomen, will cause the

bowels to act in the course of an hour or two.

When the inactivity of the bowels arises from
a deficiency of bile (one of the most common
causes), no remedy is more natural, or more
effective, than inspissated ox-gall. In cases

complicated with nervous, hypochondriacal, or

hysterical affections, in chlorosis, dyspepsia,

depraved appetite, and numerous other ail-

ments, this remedy frequently succeeds, after

the most active articles of the materia medica
have been tried in vain.

In the treatment of the constipation of

infants, castor-oil (^ teaspoonful occasionally),

or manna i to ^ oz., sucked at will, may be
given. The introduction (very gently) of a

little slip of writing paper, parsely stalk, or

suet, is a method sometimes adopted success-

fully by nurses. Friction on the stomach and
bowels with the warm hand, or a piece of soft

flannel, should also be employed. See Gall,
PUEGATITE, &C.

Treatment for Animals. Mr Finlay Dun
prescribes laxative clysters, aloes, or oils.

Calomel for horses; croton and gamboge for

cattle. Salts, calomel and jalap, castor oil,

linseed oil, and emetics for caruivora. Oil of

turpentine by mouth or rectum ; clysters of

tobacco, nux vomica, electricity.

Treatment for Horses. When the animal
is constipated administer 4 dr. of aloes and 1

dr. of calomel, rubbed down with gruel ; inject

soap and water every hour, taking care to let

the horse have walking exercise, and to apply

friction to the belly. If, after twelve hours,

no effect is produced, let the aloes and calomel

be repeated, with the addition of three or

four drops of croton oil and a wineglassful of

spirit of nitre, ether, gin, or whisky.

CONSTITUTION BALLS, Vegetable (A. H.
B61dt). Two parallelopiped hai'd brown balls,

each of which weighs 58 grammes, and is made
by melting together 2 parts of aloes and 1 part
coarsely powdered gentian. (Hager).
CONSUMP'TION. See Phthisis.
CONTA'GION. By 'contagion' is usually

meant the communication of disease by means
either of actual contact or through a medium,
such as the air. By some a contagious dis-

ease is regarded as one arising from direct

contact only, in contradistinction to an in-

fectious one, which is believed to act at a
distance. See Disinfectant..
CONTU'SION. A hurt, or injury to the

flesh, such as might be caused by a blunt in-

strument or by a fall, without breach or appa-
rent wound. For treatment, see Bkuise.
CONVALESCENCE. Convalescence may be

described as the period between the cessation

of an attack of serious illness and the restora-

tion, if not to a perfect, to an accustomed
state of health. Convalescent patients should
particularly guard against excess in eating or

drinking, or unnecessary and imprudent expo-
sure to cold or damp weather, during this in-

terval, as well as against premature exertion

of the limbs or voice; such and all of which
are acts of imprudence that may give rise to a
return of the disease. In order to avoid this

latter risk, as well as to aid in complete re-

covery, repose both of body and mind are

generally needed, more particularly in the
earlier stages of convalescence.

It should be borne in mind that convales-

cents from many infectious diseases, such as

measles, scarlet fever, smallpox, typhus, ^c,
are much more likely to propagate these dis-

eases than when they are labouring under
them in the acute form. During the period

of their recovery the skin and other organs
are throwing off tlie poison in large quantities,

and thus exposing those in contact with, or in

the near neighbourhood of the convalescent,

to the great and imminent risk of contagion.

Even if not contagious himself, the con-

valescent's clothes, if they be the same as

those worn by him during his illness, may
also convey the disease.

CONVULSIONS. Spasmodic contractions of

the muscles producing motions of the limbs,

generally accompanied with unconsciousness.

Convulsions occur at all periods of life, but in

adults they are only symptoms of other dis-

eases. In children they are very common.
They are of frequent occurrence in teething;

and a swollen and inflamed state of the gums
is said to excite them. Dr Gardner, in his

very useful work, ' Household Medicine,' says

they may be brought on by "improper food,

e.g. the milk of a nurse suffering from some
violent emotion. At the siege of Berlin

nearly all the suckling children died of con-

vulsions." They may also be induced by
feverish attacks, hooping cough, strong pur-

gatives, or suppressed eruptions. In the caes



502 GOPAHTNE—COPAIBA

of a dangerous attack of convulsion no time

should be lost in sending for a medical prac-

titioner. Pending his arrival, the patient

should be placed as promptly as possible in a

hot-water bath. A better plan is to loosen

all the dress, to place the child across the

arms, and sway it up and down gently, and

to allow cool air to play on the face and

chest; give an enema of soap and water,

and apply mustard plasters for a few seconds

only to the pit of the stomach. If these fail

to give relief, apply leeches (number accord-

ing to the age) to the temples, and cold to

the head. Lance the gums if inflamed.

When the fit is over keep the head cool. If

there have been white stools, give a grain or

two of calomel, and repeat it every three or

four hours for three or four times until the

stools become green or dark. Keep the

bowels open by castor oil, and let the patient

be put on a milk diet. The latter part of the

above treatment is inserted for the benefit of

the emigrant or other individual having no
means of obtaining proper medical aid.

COPAHINE. Copaiba balsam made into a

mass with wax and powdered cubebs, divided

into hard egg-shaped pills weighing 5 deci-

grammes each and sugar coated.

COPAHINE MEGE DE JOZEAU. A fixed

quantity of copaiba balsam is mixed with con-

centrated nitric acid, and constantly stirred as

long as efiervescence continues. The oxidised

balsam is then washed, first with warm then

with cold water, till the washings cease to

have an acid reaction. From one part of this

balsamum copaivse acido nitrico correctum
with ^ part powdered cubebs, -^ part bi-

carbonate of soda, Jg- part calcined magnesia,

with some mucilage, a mass is prepared and
divided into oval pills, which are afterwards

coated with sugar, mixed with gum and
carmine.

COPAI'BA. Syn. CoPAi'VA, CoPAiVA bal-
sam, Capit'i, Balsam op capiv'i ; Copai'ba
(Ph. L. E. & D.), L. ; Baume de copahtj, Fr.

;

Cobaiva balsam, Ger. " The oleo-resin, of a

brown colour, obtained by incision from the

trunk of Copaifera multijuga." (B.P.) Most
of the balsam of commerce is obtained from
Para ar.d Maranhao. It is packed in casks

containing from 1 to 1^^ cwt. each, or in large

bottles, or in cylindrical tin boxes.

Prop., Purific, Sfc. Copaiba, though usually

called a ' balsam,' is not correctly so named,
as it contains no benzoic or cinnamic acid. It

is correctly described in the B. P. as an
'oleo-resin.' Considerable variation exists in

the colour, odour, consistence, and transpa-

rency, as well as in the proportion of oil and
resin yielded by different samples, scarcely

any two of which exactly agree. The sp. gr.

varies from '950 to 'GGB. Brazilian copaiba is

thin, clear, and pale; whilst the West Indian
variety is thick, golden yellow, less transparent,

and has a less agreeable and somewhat tcre-

binthinate smell. Some varieties are opaque.

and continue so unless filtered. This is often

a most troublesome operation. The opacity
generally arises from the presence of water,
wiiich it retains with great tenacity. The fol-

lowing is the plan we have found to answer on
the large scale:—Place the casks upon their

ends in a warm situation, and leave them so

for 10 days or a fortnight, or longer, if con-

venient. They may then be tapped a little

above the bottom, when the contents of some
of them will generally be found quite trans-

parent, and may be drawn off and vatted, care

being taken to avoid shaking up the bottom.
The copaiva that remains foul must be filtered

through one or more long Canton flannel bags,

sunk in the bottom of a tin cistern, placed
over a suitable receiver, in a similar way to

that adopted for oils ; a few pounds of coarsely

powdered chaicoal being mixed up with the
first 5 or 6 gallons thrown in. This will

rapidly fill up the pores of the bag, and make
the balsam soon flow clear and pale. The
" bottoms " of the casks, containing the water
and impurities, may be poured into a large

can or jar, and allowed to settle for a few days,

when the copaiba may be poured o£E the top
and filtered. A sudden change of temperature
will frequently turn a transparent sample of

this article opaque or milky; it is not, there-

fore, deemed fit to send out by the wholesale

trade, unless it stands this test. To ascertain

this point a common practice is to fill a small

bottle with the copaiba, and to leave it out of

doors all niglit in an exposed situation.

Pur., Tests, Sfc. This substance is frequently

adulterated; indeed, fully one half that sold

for copaiba does not contain 10^ of the genuine
balsam. This is particularly the case with
that sold in capsules, at low prices, in the
shops. Pure balsam of copaiba may be recog-

nised by the following characters:

—

1. (Ph. E.) It is transparent; free of

turpentine odour when heated ; soluble in

2 parts of alcohol ; and dissolves one fourth

of its weight of carbonate of magnesia with
the aid of a gentle heat, and continues trans-

lucent.

2. (Chevallier.) A drop of the balsam, placed

on a piece of unsized paper, and heated until

all the essential oil is expelled, forms a semi-

transparent, well-defined spot ; but if the

balsam has been adulterated with a fatty oil,

it is surrounded by an oily areola.

3. (Planche.) 2^ parts of balsam shaken
with 1 part of solution of ammonia, sp. gr.

•965, forms a mixture which becomes clear

and transparent in a few moments, and may
be heated to 212° Fahr. without becoming
opaque.

4. (Vigne.) Boiled with 50 times its weight
of water for 1 hour, it should lose at least half

its weight.

5. (Adder.) By agitating the suspected

sample with a lye of caustic soda, and setting

the mixture aside to repose, the balsam aftei

a time rises to the surface, and the fatty
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oil present (If any) forms a soapy, thick mass
below.

6. (' Journ. de Pharm.,' 1842.) Pure copaiba

may be adulterated with 50 per cent, of a fat

oil (nut, almond, or castor oil), without it

ceasing to give a clear solution with 2 parts

of alcohol; but it combines badly with mag-
nesia and ammonia. Excess of alcohol, how-
ever, separates the oil in all cases. It was
formerly considered that the best test for de-

tecting the fat oils was pure alcohol, to which
some caustic potash had been added.

7. (Dr Hnger.) Copaiba which is adulte-

rated with Gurgun balsam is not quite clear,

and frequently exhibits prisms of gurginic

acid under the microscope. The author states

that the adulteration may be easily detected

by mixing the suspected sample with four

volumes of petroleum ether ; the mixture at once

becomes turbid, and gradually deposits a sedi-

ment, which, after half an hour's settling, occu-

pies the same volume as the copaiba operated

upon. A mixture of pure copaiba with petro-

leum ether is clear at first, and either remains
clear upon standing or it deposits after several

hours a very slight sediment, which merely
covers the bottom of the test tube like a thin

film. Benzol may be used in place of petroleum

ether.

8. (Muter.) Three to four grams of the

sample are weighed into a clean, dry flask, and
saponified on the water bath with 50 c. c. of

alcohol, and a lump of caustic soda weighing
not less than 5 grams. When all is dissolved

water is added, and the whole washed into a

half-pint basin, so as to nearly fill it, and eva-

porated to 100 c. c. over a low gas flame.

Dilute sulphuric acid is then added till the

whole just becomes permanently turbid, and
then solution of caustic soda is dropped in till

it just clears again. By this means a solution

is obtained with the least possible excess of

alkali, and with a good amount of sodium sul-

phate. The whole is now to be evaporated to

'perfect dryness on the water bath, stirring

towards the end, so that the sulphate may mix
with the soaps, and produce an easy pulveru-

lent residue. The residue is moved from the

basin into a small, wide-mouthed, stoppered

bottle, treated with 70 c. c. of ether- alcohol,

and well shaken up. As soon as it is fairly

settled the fluid is filtered off through a quiolc

filter, and this is repeated with two successive

quantities of 70 c. c, making 210 c. c. in all

of the solvent used. The residue in the bottle

and in the filter now consists of sodium oleate

and sulphate if the balsam be impure, and of

the latter only if pure, with a little trace of the

insoluble resin soap already referred to. The
contents of the bottle and filter are then dis-

solved in warm water, and after heating until

all smell of ether is gone the whole is boiled

freely acidulated with hydrochloric acid, and
set to cool.

If, when cold, nothing but a few specks of

brown resin should rise to the surface, the

balsam is pure ; but if an oily layer be forme d
it is adulterated, and the smell of the sepa-

rated oleic acid will at once determine whether
it is actually castor oil or not.

In the ease of the presence of oil, 2 grams of
pure and dry white wax are added, and the
whole heated till the wax melts with the oleic

acid. On cooling, a solid cake is formed,
which is detached from the side of the beaker,
and the fluid below passed through a filter.

The cake is once more melted in boiling water,
cooled, detached, dried by gentle pressure
between blotting paper, dried in a water-
oven in a weighed platinum dish, and then
weighed, and the weight of the wax used
deducted. The beaker, filter, rod, &c., used
are, if at all dirty, dried, extracted with ether,

and the residue left, after evaporation,
weighed and added to the total.

The calculation is then performed as fol-

lows :

—

(1.) To the weight in grams found add "20

for loss of oleic acid in solvent, and then say
as 95 : 100 : : total oleic acid.

(2.) Calculate the percentage from the
quantity taken, and from this deduct 6 per
cent, for possible altered resin in the balsam.
The error, owing to the correction, of course,

increases with the amount of oil present ; bub
it is stated to be always an error in the direc-

tion of under-estimation, which is the great
point for public analysts. When working on
3 to 4 grams with an admixture of not over
25 per cent, the errors due to loss of oleic acid

and insoluble resin soap are said to so nearly
balance each other, that any correction is

unnecessary, and the actual amount of oleic

acid found may be taken as correct within a
per cent.

9. (B. P.) According to the British Phar-
macopoeia, copaiba should be soluble in an
equal bulk of benzol.

10. (The evaporation test.) Mr Siebold

says :
" This is an excellent and exceedingly

simple test, but is clumsily applied by many.
Instead of boiling the balsam with water for

many hours, a small quantity (about 1 to 1'5

gram) of the sample should be carefully heated
in a watch-glass until all the oil is driven off,

which is the case as soon as the residue has
assumed a rich brown colour. A few minutes
sufiice for the experiment.

" If the remaining resin is perfectly brittle

and pulverisable there is no fatty matter pre-

sent, for 1 per cent, of oil would diminish the

brittleness of the resin, so that it cannot be

reduced to a fine powder. One percent, of oil

is thus readily detected, and with larger

quantities of the adulterant (3 to 5 per cent.)

the resin feels quite sticky.

" On heating the resin castor oil and linseed

oil may be distinguished by the odour. By
mixing the adulterated balsam with ten,

twenty, forty, and fifty volumes of pure ma-
ranham balsam respectively, and testing each

dilution iu this manner, it is easy to find ia
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which the oil has been reduced to below 1 per

cent,, and thus to ascertain whether the adulte-

rant amounted to more than 10, 20, 30, 40,

or 50 per cent., and this, I think, would be

sufficiently near the mark for the purpose of

public analysts."

Uses, (^0. Balsam of copaiba is considered

detersive vulnerary, diuretic, and astringent

;

and appears to possess a sort of specific power
over diseases of the mucous membranes of the

urino-genital organs. It is hence a favourite

remedy in gonorrhoea, as soon as the first in-

flammatory symptoms have subsided, anti-

phlogistic and soothing measures being pre-

viously adopted. Dose, 20 to 60 drops on
sugar, floating on water, or made into an emul-
sion with yolk of egg or gum arabic, 3 or 4
times daily, if the stomach will bear it. The
addition of a few drops of sweet spirits of nitre

and laudanum have been recommended, to

allay the nausea. By adding 1 dr. of oil of

orange (ol. aurantii) to each oz. of the balsam,

its flavour becomes far from disagreeable, and
it sits well upon the stomach. Copaiba is also

given in capsules and pills. See Capsules,
Emtjision, Oil, Pills, &c.

Obs. Numerous preparations of this article

are sold under such names as ' soluble co-

paiba,' ' specific solution,' ' salt of copaiba,'

&c. ; none of these appear to possess equal

activity and certainty of operation to the

natural balsam. As the whole virtue of

copaiba as a medicine depends on the essential

oil it contains, the value of any of these pre-

parations may be estimated by the quantity of

that article which is found in them. In the

case of the tii'sl two articles above named the

quantity is very small indeed, and in the last

it is wholly deficient.

The following forms are current in the trade

for the reduction (adulteration) of balsam of

capivi :

—

1. Balsam of copaiba, 4 lbs. ; castor oil, 3

lbs. ; mix well.

2. Balsam, 7 lbs. ; castor oil, 4 lbs ; yellow

resin, 2 lbs.

3. Equal parts of balsam of copaiba and
Canada balsam.

4. To the last add Venice turpentine, 1 lb.

5. Balsams of Canada and copaiba and nut
or castor oil, equal parts.

6. Copaiba, 7 lbs.; nut oil, 3 lbs. ; yellow
resin, 2 lbs. ; Canada balsam, 1 lb. Used to

fill the cheap capsules; and to sell in the
lower parts of London and in the manufac-
turing districts. See also Copaiba, Factitious
(below).

Copaiba, Facti"tioiis. St/n. Cobai'ba tac-
TI"tIA, Bal'sAMUM COPAi'B^ rACTl"TIUM:, L.

Prep. 1. Castor oil (warm), 7 quarts; copaiba
bottoms, 1 quart; mix, and filter through
flannel.

2. Castor, oil, 1 gal. ; yellow resin, 3 lbs.

;

Canada balsam, 2 lbs.; oil of juniper, 2 oz.;

oil of savin, 1 oz. ; essences of orange and
lemon, of each J oz. ; powdered benzoin.

1 oz. ; melt the resin with the castor oil

and benzoin, and when nearly cold add the

essences.

3. Canada balsam, 9 lbs. ; castor oil, 7 lbs.

;

yellow resin, 1 lb. ; Venice turpentine, 2 lbs.

;

oils of rosemary, juniper, and savin, of each

1 dr. ; essential oil of almonds, 20 drops.

4. Canada balsam, 3 lb. ; Venice turpentine,

1 lb. ; oils of fennel, juniper, and savin, of

each q. s.

Used chiefly to fill capsules. It is readily

distinguished from balsam of copaiba by the

proper tests. (See above.) Train oil or nut
oil is frequently substituted for the castor

oil.

Copaiba and Ka'li. Si/n. Copaiba cum
PoTASSA, L. Frep. Carbonate of potassa and
water, of each, equal parts ; dissolve, and add
gradually, transparent balsam of copaiba, antil

the fluid, at first milky, turns quite clear.

Resembles miscible copaiba (see below).

Copaiba, Miscible. Prep. From balsam of

copaiba (pure and transparent), mixed with

half its volume of solution of pot^issa made of

double the strength ordered in the B. P.

Obs, As different samples of copaiba often

lequire slightly different quantities of the

solution of potassa, it is best to mix the two
gradually and cautiously together. Should
the mixture be opaque, a little more of one or

other of the ingredients, as the case may be,

will render it clear. No heat must be used.

This article is miscible with water, with which
it forms a kind of milk ; and from containing

all the volatile oil of the copaiba, is a very

valuable preparation. Its activity is considerd

equal to that of the balsam itself, and it is

given in similar doses.

Copaiba, Sol'uble. Si/n. Copai'ba sonr-
bil'is, L. Prep. 1. Heat miscible copaiba in

an earthen, glass, or bright-tinned copper

vessel, to nearly the boiling-point, pour it

while still hot in a separator, cover it up,

and allow it to cool very slowly. After a .^ew

days, draw off the clear portion from a etick

or hole placed at or near the bottom of the

vessel, observing to reject the first few drops

which pass through, and to stop the stream
before any of the floating oil {oleum copaibce)

reaches the orifice. A very little concentrated

liquor of potassa, added before applying the

heat, renders it more soluble. Thick, trans-

parent, soluble in pure water, and resembles

the natural balsam in appearance.

2. Balsam of copaiba and solution of potassa

(B. P.), equal parts, by volume; mix, boil for

a few minutes, and then proceed as before.

Thinner than the last.

Prop. Less powerful than miscible copaiba,

but it sits better on the stomach, and is about

four times as strong as specific solution of

copaiba. See Solution.
Copaiba, Ees'in of. Si/n. Copai'ba: eesi'na,

L. The residuum of the process of distilling

the oil of copaiba from the balsam. It consists

principally of copaibic acid. It has been re-



COPAHUC ACID—COPI'RR 605

commended for ofonorrhoea, but is noai'ly iiiei'b,

even in t oz. or f oz. doses. See Oit.
Copaiba, Salt of. Syn. Sal copai'b^, L.

There ure two preparations sold under this

name ; tlie oue, crude copaibic acid ; the other,

copaibate of an alkali. Neither of them pos-

sesses the valuable properties of copaiba, which
reside almost entirely in its essential oil, " We
have taken the 'sal copaibie,' and have watched
its action on others, but have not been able to

perceive any good effects to result from its

administration." (Cooley.)

COPAl'BIC ACID. Syn. Capiv'ic acid
Yellow eesin of copaiba. An amber-
coloured, brittle, semi-crystalline, resinous sub-

stance, obtained from resin of copaiba, soluble

in alcohol, rectified spirit, ether, and oils, red-

dens litmus paper, and forms salts with the
bases, called copaibates.

CO'PAL. Syn. Copal', Gum copal. A re-

sinous substance, which exudes spontaneously
from various trees belonging to the genera
Symencea, Quibourtia, and Trachylobium.
The varieties commonly met with in com-
merce are East Indian copal, or anine, which
is the produce of Hymencea Courharil, and
West Indian copal, obtained from numerous
species.

Prop. When of good quality it is too hard
to be scratched by the nail, has a conchoidal
fracture, and a sp. gr. ranging froni 1'059 to
1'072. Unlike other resins, it is dissolved with
difficulty by alcohol and essential oils; and
this property, combined with its extreme hard-
ness, renders it very valuable for making var-

nishes. See Vaenish.
COP'PER. Cu. Syn. C0"peum, L. ; Cuitee,

Fr. ; KuPFER, Ger.

Sources. Metallic copper (native copper)
is found in many parts of the globe, diffused

in isolated particles in the form of thin laminae,

in loose grains intermixed with quartz (copper
sand, copper barilla), in dendritic pieces, and
in solid blocks, occasionally of many tons
weight. The richest deposits of native copper
are those of Lake Superior, in North America.
More frequently and more abundantly it occurs
as an ore, e.g. red oxide, black oxide, green
carbonate of copper or mal'achite, blue car-

bonate of copper, vitreous sulphide of copper,
purple co]3per, copper pyrites, or yellow cop-
per ore, with sulphur, antimony, or arsenic,

and other metals (true grey copper ore or
fah'lerz), as an impure hydrated silicate

(chrys'ocolla), and as an impure hydrated oxy-
chloride (atac'amite). The most abundant and
important ore is copper pyrites. It is princi-

pally obtained from the mines of Cornwall,
Devonshire, and Cuba. The carbonates of
copper are now largely imported from Aus-
tralia ; the metal produced by smelting them
is generally of the best quality.

Prep. We will not attempt to give a minute
description of the various complex processes by
which the reduction of copper from its ore^ is

effected, but will merely give au outline of

the common or Welsh process. This process

includ(;s six distinct operations, as follows:

—

1. The ore (copper and ii'ou pyrites), containing
from 8 to lOJ} of copper, is roasted in a rever-

beratory furnace, called a ' calciner,' by which
much of the sulphide of iron is converted
into oxide. 2. The calcined ore is melted with
'metal slag' (a product of a sulisequeiit opera-

tion—No. 3), in a melting furnace called the
' ore furnace.' The products are a regulus,

termed ' coarse metal,' containing about 35g of

copper, and ' ore-furnace slag,' which is tlirown

away, Much of the iron, and the whole of the

so-called earthy matter of the ore, are thus
separated as slag. 3. The coarse metal, having
been granulated by causing it to flow from the

furnace into water, is calcined with free access

of air in a calciner, and a considerable amount
of sulphur is expelled. 4. The calcined granu-
lated, coarse xnetal is melt^'.d with the addition

of matters rich in oxides of copper, namely,
' roaster' and ' refinery slags ' (from the two
remaining operations, Nos. 5 and 6, respect-

ively), and native carbonates of copper, or ores

containing oxide of copper. The products are

a regulus, termed ' metal,' which contains

about 75^ of copper, and metal slag (see No. 2).

The metal should be in the state of ' white
metal,' compact and brittle, with a feeble

metallic lustre and a dark, bluish-grey colour.

It is tapped off into sand moulds. 5. The pigs

of regulus obtdned by the last operation are

roasted in a furnace through which air passes.

The temperature is so regulated that the

regulus may be melted in from 6 to 8 houi"s.

The slag is skimmed off, and after a time the

heat is lowered, to allow the regulus to solidify.

It is again melted and tapped into sand moulds,

the product being called 'blister copper.^

6. This, the last operation, is termed 'refining.'

From 6 to 8 tons of blister copper, in pigs, are

melted in a furnace, and kept exposed for about
15 hours to the oxidising influence of the air.

The slag is skimmed off through the end open-

ing. When the oxidation has been sufficiently

prolonged, anthracite or free-burning coal, as

pure as possible, is thrown upon the surface of

the metal, and after a short time the thick end
of a long birch or oak pole is plunged into the

molten mass. This part of the operation is

termed ' poling.' The wood in contact with

the copper is rapidly decomposed ; much gas is

evolved, which causes the metal to be splashed

about, and every part of it to be exposed to

the reducing action of the coal. When the

refiner finds the metal to be at the state of
' tough pitch,' the pole is taken out, and the

coal pushed back from the end opening, through
which the copper is then ladled out as quickly

as possible, and cast into suitable moulds. For
full details of this and other processes, the

reader is referred to Dr Percy's work on
' Metallurgy,' and Ure's ' Dictionary of Arts,

Manufactures, and Mines.'

In the laboratoi-y copper is commonly em*
ployed under the following forms :

—
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1. Beaw-shot coppeb. Produced by

simply lading the melted copper from the

refining furnace into hot water. In small

lumps like peas and beans; hence its name.
Used to make alloys, solutions, &c.

2. Electeotype coppee. a very pure

form, obtained by decomposing sulphate of

copper in an electrotype apparatus. It does

not contain lead, whereas most varieties of

commercial copper do contain that metal.

3. Feathee-shot coppee, geanulated 0.

Produced by lading the refined copper from
the furnace into cold water. In small pieces,

with a feathered edge. Used to make cala-

mine, brass, solution of copper, &c.

4. Coppee in plates oe poil. Those of

commerce (best, annealed) are generally em-
ployed.

5. Coppee in povtdee.—a. A solution of

sulphate of copper is heated to the boiling-

point, and precipitated with distilled zinc ; the

precipitated copper is then separated from
the adherent zinc by dilute sulphuric acid,

washed with water, and dried by exposure to

a moderate temperature.

6. Copper peepaeed by the hydeome-
TAiLUEGiCAi METHOD.—One of the oldest

processes of this kind, is that known as the
' cementation ' method, and consists in preci-

pitating copper from a solution of the sulphate

of the metal, by means of metallic iron. In
some mines solutions of the sulphate are met
with occurring naturally, in others they are

prepared artificially by treating poor ores con-

taining oxide of copper, with sulphurous acid

or diluted sulphuric acid, and sometimes by
roasting copper pyrites and afterwards washing
them with water to extract the resulting sul-

phate. The copper obtained by any of the

above processes is called ' cementation copper.'

In the Isle of Anglesea the cementation li-

quid containing tlie dissolved sulphate of

copper, is first run into large vessels where the

suspended matters are allowed to subside

;

from these it is conveyed to tanks containing

old scrap-iron, which serves as the precipitat-

ing agent. The scrap-iron is occasionally

stirred up so as to renew the metallic surface

presented to the solution. The muddy liquor

which contains metallic copper as a spongy
mass, besides impurities, is run into vessels

where it deposits the copper, which after the

removal of the supernatant fluid, is removed
and dried in a furnace.

7. Wet Peocess. (Hpnderson's process.)

The ores (Spanish and Portuguese pyrites)

treated by this method vary very slightly in

composition, rarely containing much more
than 3 per cent, of copper, nearly 50 per cent,

of sulphur, from 43 to 44 per cent, of iron,

with small quantiiies of lead, arsenic, zinc,

lime, &c. The ores are first employed by the

vitriol manufacturers, as a source of sulphuric

acid. In the process of burning they lose about
30 per cent, of their sulphur. The copper is

extracted from the residue by subjecting this

latter to the following processes, which are

thus described in the ' Encyclopcedia Brit-

tanica.'

I. Grinding. The burnt ore, as received
from the acid burners, is first mixed with
about 15 per cent, of common salt, and ground
to a fine powder by passing it between a pair

of heavy cast-iron rolls. As the amount of

sulphur left in the burnt ore is apt to vary,
it is necessary to ascertain its proportion in

each parcel of burnt pyrites. When the sul-

phur falls short of the propoi-tion necessary
for effecting the decomposition which follows,

a sufficient quantity of ' green ' or unburned
pyrites is added to produce a proper balance.

If, on the other hand, the sulphur has been
sufficiently extracted, dead roasted ore is added.

II. Calcination. This operation is accom-
plished in several kinds of furnaces, that used
by the Tharsis Sulphur and Copper Company,
being a large muffle or close furnace. By
others a patent furnace with a revolving hearth
and mechanical stirring arrangement has been
adopted with good results; and some use open
reverbutory furnaces heated by gas from Sie-

mens's generators. During the roasting the

mixture is frequently stirred, and in the case

of hard-worked furnaces, turned with long
rabbles, and the completion of the operation

is ascertained by test assays. When the cop-

per has been brought into a soluble condition,

the charge is raked out of the furnace and per-

mitted to cool under a screen at its mouth.
By the calcination the sulphur in the com-
pound is first oxidised, sulphate of sodium is

formed, and at the same time the chlorine

from the sodium chloride unites with the

copper to form cupric chloride. A small pro-

portion of cuprous chloride is also formed,
and special precautions have to be taken to

prevent the extensive formation of this com-
pound which is dissolved only with difficulty.

The hydrochloric acid and other gaseous pro-

ducts evolved during the calciuiition are con-

densed as 'tower liquor ' in ordinary condens-
ing towers, and the product is used in the

subsequent process of lixiviation.

III. Lixiviation. The calcined ore is con-

veyed to tightly caulked wooden tanks, in

which it receives repeated washings with hot
water, tower liquor, and dilute hydrochloric acid

till all the soluble copper is thereby extracted.

The product of the latter washings is jHimped

or drawn up by a modification ot Girtbinl's in-

jector, to serve as a first liquor for subsequent

charges of the lixiviating tanks, and no solu-

tion under a definite strength is permitted to

pass on to the next stage in the process. The
insoluble residue in the tanks consist of " pur-

ple ore," an almost pure ferric oxide, largely

used in "settling" blast furnaces, and for

smelting purposes; besides which it is avail-

able as jewellers' rouge.

IV. Precipitation. The precipitation of

metallic copper from the solution of its chlo-

ride is accomplished iu large tanks by means
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of metallic iron in the same way that cemen-
tation copper is obtained from solutions of the

sulphate. The solution is run into the tanks
in which there are miscellaneous heaps of old

malleable iron j the chlorine combined with
the copper unites with the iron, and metallic

copper in the state or fine division is thrown
down. The completion of the precipitation

is ascertained by dipping a bright steel knife
into the solution in the tank, and when no de-

posit of copper covers the steel, the liquor is run
off and a new charge conveyed into the tank.

The tanks are drained periodically for remov-
ing the precipitate, which is first roughly
separated from the small pieces of iron, after

which it is more thoroughly freed from iron,

&c., by washing in water in a rocking sieve

apparatus. The precipitate so obtained should

contain 80 per cent, of metallic copper, which
is either smelted directly for blister copper,

or may be fused with the white metal of the

ordinary smelting process, and subsequently
roasted. It has been found possible to ex-

tract in this process with profit the small pro-

portions of lead, silver and gold, which Spanish
pyrites is known to contain. Two processes

are in operation for this purpose—one devised
by Mr P. Claudet, and the other by Mr W.
Henderson, the original patentee of the wet
process. The liquors from the first tViree

washings contain practically, all these metals,

and they alone are treated. Mr Claudet pre-

cipitates them from the solution by means of

iodide of potassium. Mr Henderson dilutes

his solution from 20° to 25° Twaddell, and adds
a very weak solution of lead salt, such as the

acetate by which he obtains a cream-colourad
precipitate containing 5 or 6 per cent, of sil-

ver, and 3 oz. of gold to each ton of the pre-

cipitate. The importance of the wet process

may be estimated from the fact, that although
it originated only in 1860, already 14,000 tons

of copper, are annually produced by it in

Great Britain alone, out of an annual produc-
tion for the whole world estimated at from
126,000 to 130,000 tons.

Prop., 8fc. Copper has a brilliant yellowish-

ed colour, a nauseous, styptic taste, and emits
a disagreeable odour when rubbed; is very
malleable and ductile ; unchanged in dry air

;

in damp air it soon becomes covered with a

greenish rust (carbonate of copper) ; slightly

soluble in dilute sulphuric and hydrochloric

acid freely soluble in boiling oil of vitriol (sul-

phurous anhydride being evolved); dilute

nitric acid dissolves it readily with copious

evolution of nitric oxide ; heated to redness

in the air, it rapidly becomes covered with
a black scale (oxide) j it fuses at a full red

heat; its crystals are either octahedra or

dodecahedra ; sp. gr. 8"8 to 8'96 ; it forms
numerous compounds (alloys and salts) with
other bodies, all of which are more or less

poisonous; its salts are either blue or green,

and most of them (whea neutral) are soluble

in water.

Tests. Metallic copper may be recognised
by the above properties ; its oxides, salts, &c.,

by the following characters and reactions—
The solutions of copjior possess a blue or green
colour, which thej' retain even when consider-
ably diluted with water:—With caustic potassa
they give a light-blue, bulky precipitate, turn-
ing blackish-brown or black on boiling the
liquid :—Ammonia and carboujite of ammo-
nium produce a bluish-white precipitate,

soluble in excess, yielding a rich deep-blue
solution :—The carbouiites of potassium giva
a light precipitate, insoluble in excess:—Ferro-
cyanide of potassium gives a red lish-brovvn

precipitate :—Sulphuretted hydrogen and sul-

phydrate of ammonium give blackish-browa
or black ones :—A polished rod of iron, on
immersion in an acidulated solution, quickly
becomes coated with metallic copper.

Estim., Sfc. Copper is generally "WEIOHED
under the form of black oxide, but sometimes
as pure metal:—By throwing it down from
its solution by pure potassa, after which it

must be carefully collected, washed, dried, ig-

nited in a platinum crucible, and weighed
therein as soon as it is cold. Every 5 parts

of the ignited precipitate (oxide) represents 4
parts of copper (nearly) ; or, more accurately,

every 39'7 parts are equal to 317 of pure me-
tallic copper:—By immersing a piece of

polished steel in the solution, and weighing
the resulting precipitate of the copper (see

above). Less delicate than the preced-
ing.

Copper can be separated from the other
metals by means of the following processes :

—

From lead. By adding sulphuric acid to

the nitric solution, and evaporating to dry-

ness, when water digested on the residuum
will dissolve out the sulphate of copper, but
leave the sulphate of lead behind. From this

solution the oxide of the copper may be thrown
down as before.

From tin. By digestion with hot nitric

acid, which dissolves out the tin.

From zinc. By sulphuretted hydrogen,
which throws down the sulphide of copper
from an acid solution.

From silver. By digesting it in the state of

filings or powder in a solution of chloride of

zinc, which dissolves the first, but leaves the

last unchanged.
Copper may be separated, in a state of great

purity, from antimony, aesenic, bismuth,
LEAD, IRON, TIN, ZINC, &c., as it exists in bell-

metal, brass, bronze, gun-metal, mosaic gold,

and other commercial alloys, by fusing it in a

crucible for about halt' an hour, along with

copper scales (black oxide) and ground bottle-

glass, or other like flux. The pure metal is

found at the bottom of the crucible, whilst the

impurities are either volatilised or dissolved in

the flux. The proportions for refining com-
mercial copper are, metal, 10 parts ; copper

scales and bottle-glass, of each 1 part. The
Society of Arts conceived this process to be so
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valuable, that they presented one of their gold

medals to its inventor, Mr Lewis Thompson.
Uses, Sfc. The ordinary uses of copper are

well known. In medicine, 3 or 4 gr. of the

filings or powder were formerly given in rheu-

matism, and to prevent hydrophobia. Some
of its salts are still used as astringents, eme-
tics, and caustics. Its alloys are of great value.

With zinc it forms brass ; with tin, bronze,
BELIi-METAL, GUN-METAIi, and SPECTJLTJM-

METAii. White coppes is formed by the

addition of metallic arsenic, and German
SILVER is a mixture of nickel, zinc, and copper.

Ant. Copper in the metallic state is almost

inert, hut all its compounds are poisonous.

The antidotes are—the white of e^g, milk, or

flour, mixed with water. The hydrated sul-

phides of iron, iron filings, and ferro-cyanide

of potassium have also been strongly recom-
mended, and are exhibited in the same way.
Sugar is likewise highly spoken of as an anti-

dote. In all cases a strong emetic should be
first given.

Ohs. Culinary and pharmaceutical vessels

are very commonly made of copper, but too

much caution cannot be exercised in their

employment. Acid syrups, vegetable juices,

aqueous extracts, soups, stews, &c., prepared
in copper saucepans, or boilers, receive a
metallic contamination proportional to the
length of time they are exposed to the action

of the metal. Such vessels are frequently
tinned, for the purpose of protecting the cop-

per from contact with their contents, but this

film of tin is necessarily very thin, and soon
becomes imperfect by constant use. When
copper vessels are allowed to remain wet or

dirty, or, more especially, greasy, a poisonous
green rust forms upon the surface, somewhat
similar to verdigris. If articles are prepared
in them in this state, serious consequences
may ensue. Cases of poisoning from this

cause are frequently met with, and instances of

vomiting following the use of such articles are

almost of daily occurrence, without the reason

being suspected. We have occasionally seen

confections and extracts, prepared in copper
pans, deposit a coating of that metal upon the
knives used to stir them. The ashes of the
inspissated juices of fresh vegetables, and espe-

cially the pulps of fruit, prepared in vessels of

this metal, have exhibited the presence of cop-

per on the application of chemical tests. Ket-
chup is frequently rendered poisonous in this

way. The most wholesome material for culi-

nary utensils is thin sheet iron, or tinned iron

plate (tin), which is very durable if kept clean

and dry when not in use. Copper vessels of

every kind should be cleaned out, immediately
before use, even though they may not appear
to require it, and on no account should they be
employed for any fluids that are the least aci-

dulous, or that may have to remain long in them.
The following enamel is recommended in

Dingler's Polytechnic Journal for coating the
inside of the copper vessels, used for cooking

fruit or vegetables:—12 parts of white fluor-

spar, 12 parts of unburnt gypsum, and 1 part of

borax, are finely powdered, intimately mixed,
and fused in a crucible. The fused mass is

then poured out, and after cooling, is rubbed
up to a paste. The copper vessel is then coated
inside with this preparation, which is applied

by means of a brush, and the vessel is placed
in a moderately warm place, so that the coat-

ing may drj- uniformly, when it is subjected
to a gradually increasing heat, till at length
the preparation fuses. On cooling, the vessel

is found to be protected internally by a white
opaque enamel, adhering very firmly to the
copper, not chipping off by ordinary knocking
and rubbing, and impervious to vegetable acids.

Copper may be cleaned by applying a small
portion of the following paste, and rubbing
it dry by a flannel or leather :—1 oz. oxalic

acid, 6 oz. rotten stone, J oz. g\im arable, all

in powder, 1 oz. of sweet oil, and sufficient

water to make a paste.

Copper, Neu'tral Acetate of. Cu(C2H302)2.
Syn. Noe'mal cupric acetate. Acetate
OF copper, Crys'tallised vee'digris. Prep.

Dissolve common verdigris or cupric hydrate
in hot acetic acid, so as to form a highly con-

centrated solution ; filter and place in a cool

situation to crystallise.

Prop. Beautiful dark, bluish-green prisms,

which dissolve in 14 parts of cold and 5 parts

of boiling water.

Copper, Ba'sic Acetates of. Syn. Ba'sic
Ctr'PRIC ACETATES, StJB-AC'ETATES OF COPPER.
Common verdigris is a mixture of several basic

acetates which have a green or blue colour.

One of these (sesqijibasic acetate) is ob-

tained by digesting powdered verdigris in tepid

water, filtering, and leaving the soluble part

to spontaneous evaportion. It may also be

obtained in a state of purity by adding liquor

of ammonia in small portions to a boiling con-

centrated solution of the neutral acetate till

the precipitate is just redissolved, and leaving

the solution to cool. It forms a blue, crystal-

line mass, but little soluble in cold water.

The green, insoluble residue of the verdigris,

after treatment with tepid water, contains ano-

ther acetate (tribasic acetate); this maybe
formed by digesting neutral acetate of copper
with the hydrated oxide. A third salt (di-

basic acetate, blue verdigris) is prepared
on a large scale in Prance by exposing copper

to the air in contact with fermenting wine-lees.

Copper, Ammo"nio-sul'phate of. Si/n. Sul-
phate OF CUPRAMMONIUM, Cu'PEO-SULPHATE
OF amm:o"nia ; Cu'PEi ammo"nio-sulphas,
L. ; Cxiivre ammoniacal, Fr. ; Kupfer sal-

MIAK, Ger. Prep. Sulphate of copper, 1 oz.

;

sesquicarbonate of ammonium, 1^- oz. ; rub

together until carbonic acid ceases to be

evolved, then wrap it in bibulous paper, and
dry it in the air.

Pur. Pulverulent; dark blue; at an in-

tense heat it is changed into oxide of copper,

at first sesquicarbonate of ammonia, and, after-
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wards, sulphate of ammonia, being tlirown off.

It is soluble in water to a splendid purple-blue

solution, from whicli the salt is precii)itatecl

by alcohol in blue crystals. This solution has

the peculiar property of dissolving' CBLIULOSE
(cotton, paper, &c.). The cellulose may be

precipitated from the solution in colourless

flakes by the addition of acids.

Uses., cj'c. It is occasionally employed in

fyrotecTiny . In medicine, it has been given in

chorea, eijilepsy, hysteria, &c., but is now
principally used as an injection, as a wash for

foul ulcers, used as a collyrium, in opacity of

the cornea.

—

Dose, ^ gv., gradually increased

to 5 gr., twice a day. Great care must be

taken in drying, as it is apt not only to lose a

large portion of its weight, but to become of

an inferior colour. Both the ingredients should

be separately reduced to powder before mixing
them.

Copper, Ar'senite of. Cu(As02)2. See

Geeen Pigments (Scheele's Green).

Copper, Carbonate of. CUCO3. Syn. Diba'-

SIC CAEBONATE OF COPPEE, DiCAEBONATE OF
c. ; CtrpEi CAEBONAS, L. Frep. Add car-

bonate of soda in excess to a solution of sul-

phate of copper, and warm the mixture till the

pale-blue, flocculent precipitate becomes sandy
and assumes a green tint. Used as a pigment.
See Geeen PiauENTS and Veeditee.

Obs. As prepared above, the carbonate con-

tains 2 equivalents of water. The beautiful

green mineral, mal'achite, has a similar com-
position, but contains only 1 equiv. of water.

Another carbonate (teibasic c, blue c),

occurs as a natural ore in large, transparent
crystals, of the most intense blue ; it has not
yet been artificially imitated.

Cuprous Chloride. CuCl. St/n. Dichlo-
EIDE OP COPPEE, SUBCHLOEIDE OF COPPEE.
Prep. By exposing the neutral chloride of

copper to the action of heat.

Prop. White; fusible; slightly soluble in

•water; and decomposed by exposure to the
air.

Copper, Chloride of. CuClj. Syn. Neutral
CHLOEiDE OF COPPEE. Prep. From copper
scales or black oxide of copper dissolved in

hydrochloric acid, and the solution evaporated
and crystallised.

Prop., S^o. Green, acicular crystals; deli-

quescent; soluble in alcohol, the flame of

which it colours green. When gently heated
it loses water, and assumes the form of a yel-

lowish-brown powder (anhydeous oupeic
CHLOEIDE, or CHLOEIDE OF coppee) ; at a high
temperature it loses half its chlorine, and
becomes converted into cuprous chloride.

Cupric Iodide. Culj. Syn. Iodide of cop-
pee, DiNl'ODIDE of COPPEE; Cu'PEI IODI'dUM,
L. Prep, By adding iodide of potassium to a
solution of sulphate of copper, and washing
out with alcohol the free iodine from the pre-

cipitate formed. A greenish-white precipitate.

(Commercial.) To a solution of sulphate

of copper, 1 part, and protosulphate of iron, 3

parti?, add a solution of iodide of potassium,
and wash and dry the precipitate. This is the
preparation coinuionly jcnown in trade by the
name of ' ioiUile of coppur.'

Cupric Nitrate. Cu(N03)2. Ryn. Nitratt?
OF COPPEE; Cu'pEi ni'tkas, L. Prep. By
dissolving the copper in dilute nitric acid to

saturation; evaporating to dryness; redissolving

in distilled water; filtering, evaporating, and
allowing to crystallise ; or from black oxide of
copper and nitric acid in the same manner.

Prop., Uses, Sfc. Deep-blue prismatic crys-

tals, very soluble in water and deliquescent,

soluble in alcohol. Generally used in medi-
cine externally, in injections, or as a caustic,

but sometimes given internally, dissolved in

mucilaginous liquids.

—

Dose, |^ to 5 gr.

Cuprous Oxide CugO. Syn. Red oxide of
COPPEE, Dinox'ide, Suboxide; Cupei sub-
ox'ydum, L. Prep. Add grape sugar to a
solution of sulphate or acetate of copper, then
further add caustic potassa in excess ; the blue
solution heated to ebullition deposits the sub-
oxide, which must then be collected, washed,
and dried.

A solution of cane sugar, 27 parts, in water,
60 parts, is poured over hydrated oxide of
copper (weighed in the compressed and still

moist state), 9 parts ; a solution of caustic po-
tassa, 18 parts, in water, 60 parts, is then
added, and the whole mass well agitated
together at the ordinary temperature, and
strained through linen. If the dark-blue fil-

trate is next heated (continually stirring), over
a water bath, anhydrous cuprous oxide is disen-

gaged, and the liquor becomes nearly colour-

less.

Prop., Uses, Sfc. A superb red powder,
with a metallic lustre. It often occurs in

beautiful transparent, ruby-red crystals, asso-

ciated with other ores of copper, and can be
obtained in this state by artificial means. It

is used as a pigment and a bronze, and as a
stain for glass and enamels, to which it gives

a rich red colour. By heat it is converted into

the black oxide. With ammonia it forms a
colourless solution, which rapidly becomes blue'

from the action of the air.

Cupric Oxide. CuO. Syn. Ox'ide of coppee,
Black oxide, Peotoxide ; Cu'pei peotox'y-
DUM. Prep. By heating the nitrate or car-

bonate of copper to redness. When it ceases

to lose weight the conversion is completed, and
the oxide appears as a heavy, black powder.
By heating in the air the hydrated oxide

thrown down from solutions of copper by pure
potassa.

By adding caustic potassa, in excess, to a
solution of a cupric salt, and heating the whole
to a boiling-point ; the precipitate is then col-

lected, washed, and dried. A heavy, dark-
brown powder.

Uses, cf'c. Protoxide of copper is unchanged
by heat unless combustible matter is present,

when it readily parts with its oxygen ; hence
its general use in oeg-anic analysis as 3,
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source of that element. It communicates a

beautiful green colour to glass and enamels.

With the acids it produces the ordinary salts

of copper.

Cupric Sulphate. CuS04.5Aq. Syn. Sttl-

PHATE OF COPPER, BlXTE COP'pEEAS, B.

tit'eiol ; Cu'pEi sul'phas, L. ; Sulfate
DE cuivee, Fr, ; Kupfee vitkiol, Ger. ;

Neela tootia, Hind. Prep. (Commer-
cial.) The sulphate of copper of commerce
is obtained by the oxidation of native sul-

phide of copper (COPPEE pyeites) ; by the

joint action of air, heat, and moisture, the

copper is converted into an oxide, and the

sulphur into sulphuric acid. The resulting

salt is washed out, and the solution evaporated

and crystallised. The water found in and
issuing from copper mines often furnishes such
a solution ready to the hands of the manufac-
turers. A large quantity of sulphate of cop-

per is also obtained as a secondary product in

the refining of silver, and is occasionally pre-

pared by dissolving in sulphuric acid an oxy-

chloride of copper, made for the purpose by
exposing sheets of copper to the joint action

of air and hydrochloric acid.

(Pure.) By the direct solution of the metal,

or preferably, of its oxide or carbonate in sul-

phuric acid, or by purifying the commercial
salt by recrystallisation, &c.

Prop., Uses, <^c. Fine blue crystals, slightly

efflorescent, having an intensely styptic and
metallic taste. By heat the blue salt loses its

water of crystallisation, and becomes a white,

anhydrous powder. It dissolves in 4 parts of

water at 60° Fahr., and in 2 parts at 212°; is

insoluble in alcohol and ether ; and is decom-
posed at an intense heat into protoxide of

copper, sulphurous acid, and oxygen. It has

been used to prevent the dry rot in timber
and in dyeing. It is largely employed as a
source of metallic copper in the electeotypb.
Grain is steeped in a weak solution of it by
the farmer, to prevent the ' smut.' As a

medicine, it is employed chiefly as a styptic

(in solution) and caustic (in substance) to

destroy ' proud flesh ;' and, less frequently,

as an astruigent or tonic (from i gr. to 2 gr.),

and an emetic (3 or 4 gr. to 10 or 12 gr). It

is exceedingly poisonous.

COP'PERAS. This is a generic name for the

CEUDB METALLIC SULPHATES. When used
without a qualifying adjective, it generally

means sulphate of iron.

Copperas, Blue. Crude sulphate of copper.

See CoppEE (above).

Copperas, Calcined'. From green copperas,

heated in an unglazed earthen pot until it

becomes white and dry. Used as an astrin-

gent and 'drier,' and in making ink and
dyeing.

Copperas, Green. S^/n. Coppeeas. Crude
sulphate of iron. See Ieon.

Copperas, White. Crude sulphate of zinc.

See Zinc.

COP'PERING. Iron msiy be covered with a

thin film of copper by merely immersing is

(previously scoured clean) in an acidulated
solution of sulphate of copper, after which it

must be rinsed in clean water. This film

soon rubs off, but still it lasts long enough to

deceive the travelling tinl^er's customers, who
imagine that their copper kettles are properly
repaired. Metals may be conveniently coated
with compact copper to any desired thickness
by means of voltaic electricity. See Elec-
teotypb.
COP'ROLITE. St/n. DuNe'sTONE, Fossir,

manuee. This mineral is the petrified dung
of carnivorous reptiles. (Buckland.) Copro-
lites are found in all the secondary and tertiary

strata. They contain a considerable propor-
tion of phosphate of lime, for which reason
they are lai-gely employed in the manufacture
of artificial manures. They form the bases of
Lawes' supeephosphate of copeolite ma-
nuee. The nodules, after being washed, are

ground to powder in a mill, and mixed with an
equal weight of oil of vitriol.

COPTIS TEETA. (Ind. Ph.) Syn. CoPTiS,
or MiSHMi TiTA. Sab. Mishmel mountains,
east of Assam. Officinal pari. The dried

root (Coptidis Radix), imported into Bengal
from Assam in small rattan baskets, each con-
taining from 1 to 2 ounces of the drug. This
consists of pieces of a woody rhizome, of the

thickness of a small goose-quill and from 1 to
2 inches in length, often contracted at one ex-

tremity into a short woody stem ; the surface

is usually rough, irregular, more or less annu-
lated, and marked with the remains of rootlets

in the shape of short spiny point. Externally,

yellowish-brown; internally, much brighter,

frequently of a golden-yellow colour, exhibit-

ing on fracture a radiated structure. Taste,

persistently bitter, and when chewed tinges

the saliva yellow. Contains neither tannic nor
gallic acid, but abounds with a yellow, bitter

principle, soluble in water and alcohol.

—

Prop.
Pure bitter tonic.

—

Therapeutic uses. In de-

bility, convalescence after fevers, and other
debilitating diseases, atonic dyspepsia, and in

Uuild forms of intermittent fevers.

—

Dose, 10
to 15 gr. of the powdered root, thrice daily.

Tincture of Coptis (Tinctura Coptidis).

Take of coptis root, in coarse powder, 2| oz. j

proof spirits, 2 pints. Macerate for 7 days in a
closed vessel, with occasional agitation; strain,

press, filter, and add sufficient proof spirit to

make 1 pint.-

—

Dose. ^ to 2 fl. oz.

Infusion of Coptis [Ivfusum Coptidis).

Take of coptis root, in coarse powder, 5 dr.

;

boiling water, 1 pint. Infuse in a covered

vessel for 2 hours, and strain.

—

Dose, 1 to 2
fl. oz., thrice daily.

COR'AL. Syn. Coeal'lium, L, The com-
prehensiveterm for all calcareous or stony struc-

tures secreted by the marine asteroid polypes,

or zoophytes. The eed coral of commerce,
which is so largely employed for beads, ear-

rings, and other ornaments, niay be described

as the internal skeleton of CoralUum rubrum.
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Coral, Eed (Pacti"tiou3). Syn. Coeal'lium
ed'beum facti"tixjm, L. Prepared chalk,

coloured with a little sesquioxide of iron or

rose pink, and passed through a sieve. Sold

by the druggists for powdered coral.

Coral, Prepared' Red. Si/n. Coeal'lium
etj'beum peepaea'tum. Levigated coral was
formerly used in medicine as an antacid or

absorbent, and is still occasionally employed
as a dentifrice. It consists almost entirely of

carbonate of lime, coloured with red oxide of

iron, and possesses no advantage over good
chalk. It is prepared in a similar manner as

chalk,

CORAL, to Bleach. Immerse the coral in a

mixture composed of one part of hydrochloric

acid, and thirty parts of water; and keep it in

this liquid until it becomes quite white. It

should then be taken out, washed well in cold

water, and allowed to drv.

COPPER, CYANIDE (CuCy.,). This salt is

much used in electro-coppering. It may be
obtained by adding to a solution of a copper
salt, a solution of ferrocyauide of potassium ;

when a precipitate is obtained, which dried, is

of a brown colour, and is cyanide of copper.

CORALLINE. See Tae "Coloues.
CORDIALS. Syn. Caedi'aca, L, Warm,

stimulating, restorative medicines, that tend
to raise the spirits and promote the circula-

tion. The principal cordial medicines are no-

ticed under the heads Tinctuee and Syeup.
See also Patent Medicines.

Cordials. Aromatised and sweetened spirits

used as beverages. See Liqueue.
CORIAN'DER. Syn. (Coeiandee feuit,

COEIANDEI PEUCTUS, (B. P.); COEIANDEES,
C. SEED ; COEIANDETTM (Ph. L. E. & D.), L.
" The ripe fruit of the Coriandrum sativum,

dried." (B. P.) Coriander is chiefly used by
confectioners and distillers as a flavouring in-

gredient. In the East it is much employed as

a condiment, being an ingredient in cueey
POWDEE. It is aromatic, carminative, and
stimulant; and more efEectually covers the
taste of senna than any other substance.

—

Dose, 20 to 60 gr. ; chiefly used as a cor-

rective or adjuvant in compound medicines.

CORE. The outer bark of the Quercus
Suber or cork oak, a tree common in southern
France, Italy, and Spain. The bark obtained

from the younger branches of the same tree is

employed for tanning. See Alcoenoco.
Cork. A stopple or plug for a bottle or jar

cut fi'om the above substance. The common
practice of employing inferior corks for the
purpose of stopping the mouths of bottles is

often productive of considerable loss, from the
air being only partially excluded, and the
contents suffering in consequence. Many a

large bin of valuable wine has become, from
this cause, in less than a year, little better

than sour ' Cape.' Chemical preparations

often suffer from a similar cause. The best

corks are those called ' velvet corks,' and of

these the finest qualities are imported from

Prance. No pains should be spared to obtain

sound and soft cork for connecting the com-
bustion- and drying-tubes used in organic

analysis.

Ruschhaupt gives the following process for

preparing corks for corking bottles containing

alcoholic or caustic liquids :— ParaflSn is fused

in a suitable vessel, the dry corks are added,

and immersed in the paraffin by means of a

perforated coon or disk. The air is now easily

expelled from the pores of the corks, which

after about five minutes, are removed and
cooled ; they may now be cut and bored like

wax, are easily driven into the necks of bottles,

and readily removed, retain their smoothness
and are gas-tight throughout.

Several attempts have been made to in-

troduce cork-cutting by machinery, but they

have hitherto failed to supersede hand labour.

Cork-bo"rer. A thin brass tube, filed to a

cutting edge, used for piercing holes through
corks. Several tubes of dift'erent sizes, which
fit into each other, are generally sold toge-

ther. This simple and convenient instrument

was introduced into the laboratory by Dr
Mohr.
CORN. Syn. Cla'tus, L. A horny indu-

ration of the skin, with a central nucleus,

very sensitive at the base. The common
cause of corns is continued pressure over

the projection of the bones, from tight or

stiff boots or shoes. They are of two kinds,

hard and soft. The first grow on the ex-

posed portions of the joints ; the last, between
the toes.

Freven. This consists in keeping the feet

clean, by frequent ablution with warm water,

and in the use of easy, soft boots and shoes.

Without the latter precaution, corns will gene-

rally return, even after they appear to have
been perfectly removed.

Treatment. After snaking the feet in warm
water for a few minutes, pare the corns as

close as possible with a sharp knife, taking

care not to make them bleed. They may now
be touched over with a little lunar caustic, or

nitric acid, or a little concentrated acetic acid

or aromatic vinegar. The last two do not

stain the skin. The first is used by merely

rubbing it on the corns, previously slightly

moistened with water ; the others, by moisten-

ing the corns with them, by means of a small

strip of wood, or, preferably, a rod of glass

;

due care being taken not to allow the liquid

to touch the neighbouring parts. This treat-

ment, adopted every 3 or 4 days for 10 days

or a fortnight, accompanied by the use of soft,

loose shoes, will generally effect a cure. It

has been recommended to remove large corns

by ligatures of silk, applied as close to their

base as possible, and tightened daily until

they drop off; but this plan is tedious, and
often inconvenient, and is not always suc-

cessful. Another mode of extirpation is, the

application of a small blister, which will fre-

quently raise them with the skin out of their
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beds. In this case the exposed surface must

be dressed with a little simple ointment. Soft

corns may be removed by ayplying ivy leaf,

previously soaked in strong vinegar changing

the piece every, morning ; or by placing a

dressing of soap cerate, spread on a bit of lint

or old rag, between the toes. One of the

simplest and best remedies for hard corns, and

which has received the sanction of high medi-

cal authority, is to wear upon the toe or part

affected a small, circular piece of soft leather,

or, still better, a piece of amadou, spread with

diachylon, or some other emollient plaster, and
having a hole cut in the centre, corresponding

to the size of the corn. (Sir B. Brodie.) By
this means the pressure of the boot or shoe is

equalised and the apex of the corn protected

from injury. The following are among the

most useful of the popular eemedies for
CORNS :

—

Corns, Caus'tic for. Prep. From tincture of

iodine and chloride of antimony, of each, 1 dr.

;

iodide of iron, 3 grs. ; mix. It is applied with

a camel-hair brush, after paring the corn. 2

to 4 applications are said to effect a cure.

Obs, Most of the remedies noticed below
really act as caustics.

Corns, lo'tion for. Prep. 1. A solution of

sal-ammoniac, 1 part ; in proof spirit, 4 parts.

2. A concentrated aqueous solution of sul-

phate of copper. To be applied night and
morning.

Corn Plasters. Prep. 1. From white dia-

chylon, 3 parts ; yellow resin, 2 parts ; verdi-

gris, 1 part; melted together, and spread on
leather.

2. From galbanum plaster, 1 oz. ; verdigris,

1 dr. ; as the last.

3. From resin plaster, 2 oz. j black pitch,

1 oz. ; verdigris and sal-ammoniac, of each

idr.
4. To the last add powdered opium, 1 dr.

Eecommended to allay pain, &c.

5. (W. Cooley.) A piece of spread adhesive

plaster is placed upon a table, and a piece of

card paper having a round hole cut in it the

size of the central portion of the corn is laid

upon it ; the exposed part is then softened by
holding a piece of heated iron for a second or

two near itj the card paper is then instantly

removed, and nitrate of silver, in fine powder
is sprinkled over the part which has been
warmed. As soon as the whole is cold, the

loose powder is shaken off, and the plaster is

ready for use. Very cleanly and convenient.

Two or three applications seldom fail to effect

a cure.

6. (Mechakical Corn Piasters.) From
common adhesive plaster spread on buckskin,
amadou, or vulcanised india rubber, cut into

pieces, and a circular hole corresponding to the
size of the corn punched in each.

Corn Sol'vent. Prep. 1. Carbonate of po-

tassa or pearlash, contained in an open jar or
bottle, set in a damp place, until it deliquesces
into an oil-like liquid (oil of tartar). Applied

'

by means of a feather, or a small piece of rag
dipped in it is bound on the corn.

2. Hydrate of potassa, 1 dr. ; rectified spirit,

1 oz. ; dissolve. As No. 1.

3. Carbonate of potassa, with smalts, ochre,

or bole, q. s. to give it the required colour.

It must be kept dry, in a well-corked bottle.

A pinch is placed on the corn, and confined by
means of adhesive plaster or rag.

4. Carbonate of soda, 1 oz., finely powdered
and mixed with lard,

-J-
oz. Applied on linen

i"ag every night.

5. (Sir H. Davy's.) Carbonate of potassa,

2 parts ; salt of sorrel, 1 part ; each in fine

powder; mix, and place a small quantity on
the corn for four or five successive nights,

binding it on with a rag.

Obs. Care must be taken, in all cases, to

pare the corn moderately close before applying
the remedy ; but in no case should any of the

above be applied to a raw surface.

Corns, Pomade' for. Prep. 1. Powdered
verdigris, 1 dr.; savine ointment, 7 dr.

2. Dried carbonate of soda, 3 dr. ; lard, 5
dr. ; verdigris or smalts, q. s. to give a slight

tinge of green or blue. Applied on a piece of rag.

Treatmentfor Horses.—" Pare out carefully

the seat of corn, removing all reddened and
diseased horn ; reduce the crust of the quarter
slightly, where it is unduly strong, but leave

the bars and frog untouched. They must be
religiously preserved, especially in weak feet,

to afford a wide bearing for the bar shoe that

should afterwards be used. To soften the

parts, apply, in bad cases, a poultice for a day
or two, and a few drops of nitric acid, when
the horn is dry and scurfy; keep the hoof
soft with soft soap and lard, or any emollient

dressing, and pare out the corn every fortnight.

In horses subject to corns, shoe and pare out
frequently; and along with leather pads, use

a bar shoe made with a wide heel on the
inside quarter, and nailed only on the outside,

or with one nail toward the inside toe."'

COREO'SIVE SUBLIMATE. See Merctjet.
COEUN'DUM. See Emery.
COEYZA. Cold in the head. See Catarrh.
COSMETICS. Syn. Cosmet'ica, L. ; Cos-

metiques, Fr. External applications em-
ployed for the purpose of preserving or re-

storing personal beauty. The term is generally

understood to refer to substances applied to

the cuticle, to improve the colour and clear-

ness of the complexion ; but some writei's have
included under this head every topical applica-

tion used with the like intention. Hence
cosmetics may be divided into

—

cutaneoits
cosmetics, or those applied to the skin ; hair
COSMETICS, or such as are employed to promote
the growth and beauty of the hair; and
TEETH COSMETICS, or such as are used to

cleanse and beautify the teeth. See Bald-
ness, CosMETiauE, Dentifrices, Depila-
tory, Hair-Dye, Pomade, Tooth Powder,
&c.

1 Finlay Dun,
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COSMETIC VINEGAR (Acetum cosmeticum)
is a mixture of tinct. benz., 60 parts; bals.

Peruv., 10 parts; eau de Cologne and bals.

vitjB Hoffm. ph. bor. aa 150 parts; aceti puri,

300 parts; allowed to precipitate and filtered

clear.

COSMETICUM (Dr Henry's) :—For scalp

diseases and an application for the hair.

Spirit, 180 parts ; oil of lemon, 3 parts ; oil of

bergamot, oil of rosemary, and oil of lavender,

of each 1 part. (Hager.)

Cosmeticum (Siemerling) for skin affections,

freckles, &c. Sweet almonds, 30 grammes

;

bitter almonds, 15 grammes ; blanched and
emulsified with 330 grammes of water; the

emulsion strained and mixed with 25 grammes
tinct. benzoin and 15 grammes lemon juice.

(Wittstein.)

COSMETIQUE. [Pr.] Hard pomatum,
formed into a cake or stick for the toilet. It

is sometimes coloured black or brown, the

pigments being added in the state of an im-
palpable powder.

1. (Black—Cosmetique Note.) From good
lard, 5 parts ; wax, 2 parts; (or, hard pomatum,
7 parts ;) melt, stir in levigated ivory black,

2 parts ; and pour it into moulds of tinfoil

;

which are afterwards to be placed in paper
sheaths.

2. (Bbown—CosMETiQUE Betjn.) As the

last, but using levigated umber for ' plain

brown,' and levigated terra di Sienna for * au-

burn' and ' chestnut.'

3. (White, oe Plain—Cosmetiqite Blanc.)
The same, without colouring matter.

Ois. They are generally scented with musk,
ambergris, or cassia.

Use. The above are used to colour mous-
taches, eyebrows, whiskers, &c., as well as to

keep the hair in its place. The labels on the

packets before us have—" pour fixer et lisser

les cheveux." The application must be re-

newed daily, as the cosmetique is gradually

removed by friction, and perfectly so by soap-

and-water."

COSMOLINE. Syn. Cosmolin. Under the

names of Cosmoliue and Vaseline some fatty

substances melting at 32° to 85° or even 95°

C. have lately appeared in commerce. They
are very variable mixtures of solid paraffin

with paraffin oil, neutral oil, lubricating oil,

&c., and are the residues left after the dis-

tillation of petroleum slightly purified by
means of charcoal. (Miller.)

Cosmoline has been examined by Mr Nay-
lor, who states his belief that it consists of

a mixture of paraffins. Comparing Mr Nay-
lor's results with those obtained by Mr
Moss, in an analysis made of a body im-
ported from America, and called " Vase-
line," there seems little reason to doubt
that if this latter and " Cosmoline" are not
the same substance, they differ from each

other only in a very minute degree, this dif-

ference not improbably being due to the vary-

ing temperature employed in producing them.
VOI. I.

Cosmoline was found to have the composi-
tion :

—
Hydrocarbons (paraffins ?) , 98'59

Moisture .... 069
Ash 004

99-32
It melts at 40° C, and has a sp. gr. of 0-866

at 45° C. The composition of Vaseline is aa

follows :

—

Hydrocarbons (paraffins ?) . 97-54
Moisture .... 0-50

Ash 0-05

9809

It melts at 37° C, and has a sp. gr. of
0-840 at 55° C.

Both bodies are pale yellow in colour, trans-

lucent, slightly fluorescent, and semi-solid, and
both are alike insoluble in water, slightly

soluble in alcohol, and freely so in ether, whilst

they are unaffected by hydrochloric acid and
solution of potash. The processes by which it is

believed cosmoline and vaseline are obtained,

consist in separating the various volatile hydro-
carbons from crude petroleum by distillation,

the residuum is then brought into contact with
superheated steam, and finally purified by
filtration through animal charcoal. Vaseline

has been also named " petroleum jelly." Pro-

fessor Otto, of New York, says that vaseline

is very extensively used throughout the United
States, as a substitute for lard in the prepara-
tion of ointments, a purpose for which the

freedom from smell, the negative properties

and unalterable qualities when exposed to the

air, of both substances, seem highly to com-
mend their superiority to lard for this purpose.

They have also been employed very success-

fully for lubricating surgical instruments, and
we believe are, when properly scented, used
largely as the basis of hair pomades, whilst

their suitability for the preparation of suppo-
sitories and pessaries has been urged.

This has been demonstrated by the much
greater length of time during which certain

ointments made by them remain fresh and
undecomposed when compared with those in

which lard was used.

The ' American Journal of Pharmacy* for

March, 1877, gives the following formula as a
substitute for cold cream, by E. J. Davidson :

—

Cosmoline, 24 oz. ; white wax, spermaceti, of

each 12 oz. ;
glycerin, 3 fl. OE,; oil of geranium,

1 fl. dr.

COSMOS POMADE (J. Pohlmann, Vienna),

1^ parts white wax, 3 parts spermaceti, 2
parts castor oil, 8 parts almond oil, 2 parts

glycerine, 9 parts extract of mignonette, ^
part eau de Cologne. (Hager.)

COTARNINE. A crystallisable substance
obtained from the mother-liquors of opianic
acid. It is basic, very soluble, and bittei.

Hydrochlorate of cotarnine is soluble and crys-

talline.

33
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GOTO BARK. A bark said to be imported

from the interior of Bolivia, and thought by
Dr Wittstein to belong to a lauraceous or a

terebinthinaceous plant. In one specimen

examined by Jobst was found a yellowish-

white crystalline substance with the biting

taste of tbe bark, which Jobst believes to be

its active principle, and to which he gives

the name Cotoin. Another sample, however,

analysed by Jobst in conjunction with Hesse,

failedtoyieldany cotoin,butgaveinstead a crys-

talline mass which consisted principally of three

crystalline bodies, to which these chemists

purpose applying the names paracotoin, oxy-

leucoiin, and leucotin. Dr Gietel reports that

he made trial of the bark therapeutically with

some patients in the general hospital of

Munich, and the results he obtained were

such that he regards it as a specific against

diarrhoea in all its varieties. Sometimes he

administered it in the form of powder, and at

others in that of tincture, the latter being

made in the proportions of one part of bark

to ten of spirit. He gave of the powder \ grain

four to six times a day, and of the tincture 10
minims every two hours. Herr Burkhart,

similarly making trial of the cotoin and para-
cotoin instead, was equally successful as far as

regarded its anti-diarrhoeic 2ict\ox\, paracotoin,

however, exercising a slighter effect than the

cotoin. Herr Burkhart administered para-

cotoin either in powder ^^gth of a gram, with

\\h of a gram of sugar every three hours, or

^ a gram rubbed up as an emulsion.

COT'TON. Syn. Gosstpium, L. The cotton

of which textile fabrics are made consists of

hairs covering the seeds of certain plants be-

longing to the natural order Malvacece, or the

Mallow family. Our commercial cotton ap-

pears to be derived from four distinct species,

viz.

—

Gossypium arboreum. The tree cotton,

an Indian species. Unlike the other cotton

plants, it has the dimensions of a small tree.

The cotton-hairs are remarkably soft and
silky, and are woven by the natives into very

fine muslin, used for turbans by the privileged

classes only.

Gossypium Barbadense. ' The ' Barbadoes'

or ' Bourbon cotton plant.' This is the species

which yields all our best cotton. In the small

American islands which fringe the coast from
Charlestown to Savannah, this plant has pro-

duced the celebrated ' sea-island cotton,' which
is unrivalled for the length of its ' staple,' its

strength, and silkiness.

Gossypium herbaceum. The common cotton-

plant of India. It produces the Surat cotton

of commerce.
Gossypium Pernvianum or acuminatxun. A

species supposed to be indigenous to America.
It furnishes the South American varieties of

cotton, as Pernambuco, Peruvian, Maranham,
and Brazilian.

Identif. See Linen.
Dyeing. The fibres of cotton have nearly

the same affinity for mordants and the colour-

ing matter of dyed stuffs as linen, and may
be treated in the same manner. See Dyeing,
Linen, &c.

Cotton Cake. The cake remaining after

the expression of the oil from the seeds of the
cotton plant {Gossypium) is used as a cattle

food. The decorticated is preferred to the

undecortieated variety, as the latter is said to

occasionally set up dangerous internal irrita-

tion amongst the animals partaking of it.

Composition of cotton-cake (decorticated).

Moisture .... 9'18

Oil 16-05

Albuminous compounds . . 41'25

Non-nitrogenous principles . 16'45

Phosphates and insoluble

earthy matters . . . 8'15

Woody fibre .... 8-92

100-00

COTTON, GUN-. See Pteoxtlin.
COUGH. Syn. Tus'sis, L. The sudden and

violent expulsion of air from the lungs. It is

generally symptomatic of other affections,

but is sometimes idiopathic, or a primary
disease, Many cases of cough depend upon
the extension of catarrh to the trachea and
bronchise, which thus become loaded with
mucus or phlegm, which they endeavour to

throw off by the convulsive effort called

coughing. In some cases it is caused by a
vitiation and inspissation of the secretions,

arising from the imperfect action of the ab-

sorbents; this is the common cause of the
dry cough of old people. Idiopathic cough is

not considered dangerous in itselfj or while
running its regular course, but it is often pro-

ductive of most serious consequences, by super-

inducing the inflammation of some organ, or
laying the foundation of phthisis.

Cough is sometimes attended by copious
expectoration, and at other times exists with-
out any ; it has hence been distinguished into

moist or mucous cough, and dry cough.
Treatment. That ofcommon catarrhal cough

consists in allaying the imitation as much as

possible, by demulcents and expectorants, as

mucilaginous drinks and lozenges, which act

upon the glottis, and sympathetically upon
the trachea and bronchise. Among the first

may be mentioned almond milk, barley water,

refined Spanish juice, gum Arabic, and a mixture
of the last two made into lozenges; among the
second, the most innocent and convenient is

ipecacuanha, in the shape of lozenges, 2 or 3
of which may be sucked whenever the cough is

troublesome. A light diet should be adopted,

the bowels kept slightly relaxed by the use of
gentle aperients, and a mild and equable tem-
perature sought as much as possible. When
this plan does not succeed, recourse may be
had to an emetic, followed by small doses of

Dover's powders, and extract or tincture of

henbane or squill pill. When a cough is

troublesome at night and unattended with
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fever, a small dose of laudanum, or tincture of

henbane, taken on going to rest, will generally

procure sleep. In the treatment of dry cough
the more stimulating expectorants are useful,

as garlic, aramoniacum, styrax, and benzoin,

combined with narcotics and sedatives, as

henbane, hemlock, and opium. A diaphoretic

opiate is also very useful, especially in the
cough ofold people. See Deatjght, Emulsion,
Mixture, Pills, &c.
COU'MARIN (koo). Si/n. Cu'maein. The

odorous princii)le of the fruit or bean of

Di'pteryxodorata (tonquin bean). It exists in

several other plants, as Melilotus officinalis,

Asperula odorata, and Anthossanthum odo-
ratum.

Prep. From the sliced tonquin beans, by
macerating in hot alcohol ; straining through
cloth, and distilling off the greater part of the

spirit. The syrupy residue deposits, on stand-

ing, crystals of Coumaein, which must be
purified from fat oil by pressure, and then
crystallised from hot water.

Prop. Slender, brilliant, colourless needles

;

fusible at 122° Fahr., and distilling at a higher
temperature without decomposition. It has a

fragrant odour and burning taste ; it is very
slightly soluble in cold water, more freely in

hot water, and also in alcohol.

COUNTER-IR'IIITANTS. In medicine and
pharmacy, substances applied to the surface

of the body to establish a secondary morbid
action, with the view of relieving one already

existing. In painful and spasmodic affections,

as neuralgia, spasms, and cramp ; in rheuma-
tism, lumbago, swelled and painful joints ; in

headache, sore throat, sprains, languid glandu-
lar tumours, and many other cases, this class

of medicine often proves extremely valuable.

The counter-irritants which are best known
are blisters, mustard poultices, hartshorn-and-

oil, and liniment of ammonia.
COUET PLAS'TER. See Plastee.
COW DUNG. This substance was formerly

employed in large quantities by the calico

printers. Recently a mixture of sulphate,

carbonate, and phosphate of lime and soda, with
British gum or bran, has been successfully

tested as a substitute for it, and has the ad-

vantage of cleanliness and economy.
COW'HAGE. Syn. Cow'itch ; Mucun'a (Ph.

L. E. & D.), L, "The hairs of the fruit

Miicuna pruriens " (Ph. L.). " The hairs from
the pods " (Ph. E.). " The hairy down " (Ph.

D.). It occasions violent itching when it

comes in contact with the skin, which can
only be allayed by a solution of green vitriol,

or by oil. It is frequently administered as a
vermifuge, made into a confection, by scraping
the hair off a pod into treacle, syrup, or

honey, for a morning dose, which is repeated
for 3 or 4 successive days, followed by a brisk

purge. It acts more effectually if its admi-
nistration has been preceded by a gentle

emetic.

COW-POX. ^Variola Vaccina.^ A disease

affecting the udder In cows. The treatment
consists in fomenting the udder and applying

poultices of spent hops, giving laxative and
saline medicines, and in drawing off the milk
with a teat-syphon.

COWS. See Dairy.
CRAB. See Shell-fish.
CRACKNELS. Small, brittle cates or bis-

cuits, made by first boiling and then baking
paste. Prep. To flour, 1 pint, add a little

grated nutmeg, the yolks of 2 eggs, 2 or 3
spoonfuls of rose-water, and cold water, q. s.

to make a paste ; then roll in butter, ^ lb., and
make it into shapes. In oue hour put them
into a kettle of boiling water, and boil them
until they swim, then throw them into cold

water ; take them out ; and when dry, bake
them on tins. Those of the shops contaia
less butter, and the rose-water is omitted.

CRACK'NUTS. Thin and sweet cakes or
wafers. Prep. 1. Flour, 1 lb. j sugar, f lb.;

melted butter, i lb. ; 6 or 7 eggs, well beaten;
make a paste with a glassful of raisin wine and
a little water; add caraways, roll it out as

thin as paper, cut it into shapes with a
tumbler, wash the pieces with the white of

egg, and dust them over with powdered sugar.

2. As the last, but using ^ lb. more flour.

CRAMP. See Spasms.
CRAPE is cleaned by rinsing it in ox-gall

and water, to remove the dirt ; afterwards in

pure water, to remove the gall ; and lastly, in

a little gum-water, to stiffen and crisp it. It

is then clapped between the hands until dry.

CRAY-FISH. See Shell-fish.
CRAY'ONS. Colouring substances made up

into small cylinders or any other convenient
form for use in writing or drawing.

Crayons, Draw'ing. Prep. 1. Spermaceti,

3 oz. ; boiling water, 1 pint ; agitate together

till they form a species of emulsion ; add bone
ash, 1 lb. (or more, previously reduced to an
impalpable powder), and colouring matter, q.s.

to give the proper tint ; reduce the whole to a

perfectly homogeneous paste, and form it into

crayons.

2. Pipeclay and the finest prepared chalk,

equal parts ; or pipeclay alone, q. s. ; colouring,

a sufficient quantity; make them into a paste

with pale mild ale.

3. White curd or Castile soap, cut into thin

shavings, 1 oz. ; boiling water, 1 pint ; dissolve,

and when cold, add gradually as much recti-

fied spirit of wine as will render the liquid

barely transparent. With this fluid make
equal parts of the finest elutriated clay and
chalk into a stiff paste, adding colouring

matter, q. s., as before. For common qualities,

the spirit of wine may be omitted, but the

mass will then dry more slowly.

4. Curd soap, li oz. ;
gum Arabic, i oz.

;

boiling water, Ij pint ; dissolve, and use it as

the last. General Lomet uses a similar mix-

ture to work up the softest varieties of hema-
tite, with which he thus forms superior red

crayon.
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5. (Process of the Brothers Joel, of Paris.)

Shell-lac, 3 parts ; spirit of wine, 4 parts ; oil

of turpentine, 2 parts ; dissolve, add pure clay,

6 parts ; colouring matter, q. s. ; form the mass
into crayons, and dry them by a stove heat.

6. Pale shell-lac, 5 parts ; wood naphtha, 12
parts ; dissolve, and with this fluid mix up the

colouring powder, previously stirred up with

an equal weight of fine pale- blue clay; dry by
a stove heat, as before. When this process is

well managed, it produces crayons equal to

those of the best Parisian houses.

Obs. The composition may be formed into

crayons by simply rolling it on a slab ; but to

ensure their solidity the manufacturers gene-

rally employ a metallic cylinder of 2 or 3

inches in diameter, with one end open and the

other firmly secured to a perforated plate,

having holes of the same size as the intended

crayons. The crayon composition, in the state

of a stiff paste or dough, is introduced into

the open end, and is forced down and through
the holes, by means of a small plug or piston,

that exactly fits the inside of the cylinder, and
which is driven by the equable motion of a

small screw. The pieces that pass through
the holes are then cut into lengths and dried.

The substances employed as colouring mat-
ters for crayons are very numerous, and their

choice offers a wide field for the skill and fancy

of the artist. The pigment having been
selected, it may be reduced to any shade or

tint by admixture with other pigments, and
by ' dilution ' with a proper quantity of elu-

triated or prepared chalk. As, however, crayon
colours do not admit of being mixed together

at the time of using them, like liquid colours,

it is usual to make 3 to 6 different shades of

each colour, so as to enable the artist at once
to produce any effect he chooses.

Ceayons, Black. From prepared black-lead,

ivory-black, lamp-black, &c. Black chalk and
charcoal are frequently made into crayons by
simply sawing them into suitably sized pieces.

They may then be put into a pipkin of melted
wax, and allowed to macerate for an hour;
after which they should be taken out, drained,

and laid on a piece of blotting paper to dry.

Drawings made with these crayons are very
permanent, and if warmed slightly on the
wrong side, the lines will adhere, and become
almost as durable as ink.

Crayoks, Blue. From indigo, smalts, Prus-
sian blue, verditer, &c.
Crayons, Beown. From umber (raw and

burnt), terra di Sienna (raw and burnt), Cul-
len's earth, brown ochre, &c. ; and some pecu-
liar shades, from a mixture of black, carmine,
and either of the above colours.

Ceayons, Geeen. From a mixture of king's
yellow, or yellow ochre, with blues.

Ceayons, Pueple. From any of the more
brilliant blues, mixed with carmine, lake, or
vermilion.

Ceayons, Red. From carmine, carminated
lakes, vermilion, hematite, and any of the

earthy or mineral colours commonly nsed aa

pigments. Crayons of red chalk may be pre-

pared in the manner pointed out for crayons
of black chalk.

Ceayons, White. From pure clay and
chalk.

Ceayons, "Yellow. From king's yellow,

Naples yellow, orpiment, yellow ochre, &c.

Crayons, Lithograph'ic. Frep. 1. Tallow-
soap, 7 parts ; white wax, 6 parts ; melt by a
gentle heat, and add lamp-black, 1 part ; keep
it melted with constant stirring, for 20 or 30
minutes, then let it cool a little, and cast it

into moulds.

2. White wax, 4 parts ; shell-lac and hard
tallow soap, of each 2 parts ; lamp-black, 1
part ; as last.

3. Spermaceti, white wax, and hard tallow-

soap, of each equal parts ; lamp-black, q. s. to

colour.

Obs. Some makers melt the soap, wax, and
lamp-black in an iron ladle, over a brisk fire,

and allow the mixture to blaze for a few
seconds before adding the shell-lac, which is

no sooner thoroughly incorporated than the

heat is increased until the mass again kindles,

when it is at once removed from the fire and
stirred until it is cool enough to he poured
into the moulds. This method leads to trouble

and loss, without any corresponding advantage.
These crayons are used to draw designs upon
lithographic stones.

Crayons for "Writing on Glass. Prep. 1.

From French chalk, cut into suitable pieces.

Marks made with these crayons, when ob-

scured or rubbed out, may be several times
revived by simply breathing on the glass.

2. (Brunquelle.) Spermaceti, 4 parts, tallow,

3 parts, wax, 2 parts, are melted together in

a cup ; and red lead, 6 parts, and carbonate of

potassa (in fine powder), 1 part, stirred in;

the mass is kept melted and stirred for about
half an hour longer, then poured into glass

moulds (tubes) of the thickness of a common
pencil, and cooled as rapidly as possible. The
mass may be screwed up and dov/n in the tube,

and cut to a point with a knife. A crayon
is thus obtained which will readily write upon
clean, dry glass.

CREAM. Si/n. Ceem'oe, C. iac'tis, Flos
lac'tis, L. The oleaginous portion of milk,

which collects in a thin stratum upon the sur-

face, when that fluid is left undisturbed for

some time. By violent agitation, as in the
process of churning, the fatty globules unite
together, fornjing butter; whilst the liquid

l)ortion, consisting of caseum, serum, and a
little butter, constituting the residuum, is

called butter-milk. This separation is effected

the most readily when the cream has become
partially sour and coagulated by being kept a
few days, a change which occurs in conse-

quence of the conversion of some of the sugar

of the serum into lactic acid, which precipi-

tates the caseous matter contained in the

small portion of the milk with which the
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cream is mixed. On these simple facts chiefly

depend the successful manufacture of butter.

Tlie cream intended for churning should there-

fore be kept until it turns slightly sour, and
assumes the condition above referred to, as

then the butter will readily 'come.' If

churned while quite sweet the operation will

be tedious, and will frequently fail. When
this happens the dairy maids declare the milk
is 'charmed' or ' bewitched,' and reluctantly

proceed with the operation. The addition of

a little rennet or vinegar is the proper remedy
in this case, and will cause the almost imme-
diate separation of the butter.

When cream is suspended in a linen bag,
and allowed to drain, it gradually becomes drier

and harder, by the separation of the liquid

portion, and then forms what is known by the

name of cream (sheese. By the application of

slight pressure the separation of the whey is

more completely effected, and the product is

not only better, but will keep longer.

Qual. Cream, in a dietetic point of view,

may be regarded in the same light as butter,

as it is converted into butter in the process of

digestion. On this account much cream should

never be taken at once by persons of delicate

stomachs. In eating cream with fruit per-

sons are hardly aware of the large quantity
they consume, until they find it disagree with

the stomach, when the condiment is blamed
for the indiscretion of those who take it.

Mr Wanklyn gives the following as the

composition of six different samples of

cream :

—

1. 2. S. 4. 5. 6.

Water . . 72 20 712 66-36 6017 5362 5000
Fit . . 1900 141 18 87 33 02 3817 43 90
Milk, Sugar, ">

Casein, ^ 8'80 147 1477 681 8-21 610
and Ash. )

A quart o£ good cream generally yields

from 13 oz. to 15 oz. of commercial butter.

Mr Blyth says :
" The analysis of cream is

conducted on exactly the same principle as

that of milk ; but the cream must be weighed,

not measured j and smaller quantities may be

evaporated to dryness in order to estimate the

water, if the ratio of water to the solids not
fat is such that adulteration may be sus-

pected ; for this ratio, although occasionally

disturbed by some of the casein rising with

the fat, is practically the same as in milk."

Mineral adulterations, such as carbonate of

magnesia, will be detected, if present, in the
ash. See Milk, Btjttee, &c.

Cream, Al'mond. Frep. From sweet almonds,
2 oz. ; bitter almonds, 4 in no. ; blanched and
beaten in a mortar to a smooth paste, adding a

teaspoonful of water to prevent oiling; and
afterwards a pint of cream, and enough pow-
dered lump sugar to sweeten ; the whole is

then whisked to a froth, the glasses filled with
the liquor, and some of the froth placed on
the top of each. Some persons add the juice

of a lemon.

Cream, Bran'dy. Prep. To the last add the
yolks of 6 eggs ; heat it gently over the fire

until it thickens, keeping it well stirred,

then further add two or three glassfuls of
brandy, and pour it into small cups or shallow
glasses.

Cream, Burnt. Prep. Cream, 1 quart ; cassia,

a small stick ; peel of half a lemon ; boil for 5
minutes, cool a little, take out the spice, and
add the yolks of 9 eggs, and sugar, q. s. to

sweeten; stir until cold put it into a dish,

strew pounded sugar over it, and bake it until

brown.
Cream, Choc'olate. Prep. Chocolate, scraped

fine, 1 oz. ; thick cream, 1 quart ; sugar (best),

6 oz. ; heat it nearly to boiling, then remove
it from the fire, and mix it well; when cold,

add the whites of 8 or 10 eggs; whisk rapidly,

and take up the froth on a sieve ; serve the
cream in glasses, and pile up the froth on the
top of them.

Cream, Coffee. Prep. 1. As the last, omitting
the chocolate, and using a pint of the strongest

made coffee.

2. Add a teacupful of very clear, concen-
trated, made coffee to 1 pint each of clarified

calf's feet jelly and good cream; sweeten with
lump sugar, give it one boil up, and pour it

into shapes or glasses when nearly cold.

Cream, Cold. See Cosmetic, Ceeate and
Granulated Cream (beloia).

Cream, Costorph'in. After a village near
Edinburgh, where it is commonly made.
Prep. The milk of $ or 4 consecutive days,

together with the cream, are allowed to

remain until sour and coagulated; the whey
is then drawn off; and fresh cream added. It

is eaten with sugar and fruit, especially with
strawberries and raspberries.

Cream, Dev'onsMre, Prep. 1. (Devonshieb
RAW CREAM.) From sour cream mixed with

an equal quantity of fresh cream, and sweetened
with sugar. Eaten with fruit.

2. (Devonshire scalded cbeam, D,
CLOUTED c.) The milk of yesterday is set in

a polished, shallow, brass pan, over a clear fire

free from smoke, and gradually heated until

very hot, care being taken not to let it boil

;

when the undulations on the surface look

thick, and form a ring round the top of the

fiaid, the size of the bottom of the pan, it is

removed from the fire and allowed to cool;

the next day it is skimmed off for sale. Used
with either tea or coffee, and excellent with

both; it is also eaten with sugar and fruit,

and is made into butter. See Cream (above).

Cream, D'lUotte's. Si/n. Crystallised
CREAM, Vegetable C. The ingenious manu-
facturer whose anagrammatic powers have

converted his patronym of Elliott into one

less familiar to vulgar English ears, prepares

this i-eally elegant hair cosmetic as follows :

—

Oil of almonds, 3 oz., and spermaceti, | oz.,

are melted together; and bergamot, neroli,

and verbena, of each 5 drops, and huile au

jasmin, 10 drops, are then stirred in, and the
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mixture is at once poured into small, wide-

mouthed bottles, to crystallise. If preferred

harder, i dr. more spermaceti may be used,

but the precise quantity to produce the best

crystalline appearance depends greatly on the

season of the year, more being required in

winter than in summer.
Cream, Factitious. S^n, Mock cream.

Trep. 1. Beat 3 eggs, with 2 oz. of sugar,

and a small piece of butter, until the com-
bination is complete ; then add, warm milk, 1

pint; put the vessel into another containing

hot water, and stir it one way until it acquires

the consistence of cream.

2. Arrowroot, 1 spoonful j wet it with a

little cold milk, then add, gradually, boiling

milk, i pint ; mix well, and further add, of

fresh butter, 1 oz. ; sugar, IJ cz. ; cold milk,

f pint ; and continue stirring until the whole
is quite cold.

Cream, Ice. See Ice.

Cream, Fruit. Frep. From pulped or pre-

served fruit, 1 lb. J cream, or good raw milk,

1 quart; sugar q. s. ; boil for 1 minute; cool,

and add a glassful of brandy. A froth is

raised on these creams with a chocolate mill.

It is taken off and placed on a hair sieve, and
some of it, after the glasses are filled with the

cream, placed on the top of each. The ex-

pressed juice of raspberries, of currants, and
several other kinds of fruit, also make delicious

creams. In winter, raspberry jelly, jam, or

syrup may be used. A glass of good brandy
improves these creams.

Cream, Fur'niture. See Polish.

Cream, Gran'ulated. Sz/n. GsANTTiiATEC
COLD CEEAM. Frep. (Owen.) Almond oil,

6 oz., white wax and spermaceti, of each 2 oz.,

are melted together, and a little otto of roses

added ; the liquor is then poured into a large

Wedgwood-ware or marble mortar, previously

warmed, and containing 1| to 2 pints of warm
water; brisk agitation with the pestle is then
had recourse to, until the oleaginous portion

is well divided, when the whole is suddenly
thrown into a vessel containing a gallon or

two of clean cold water; lastly, the granulated
cream is thrown on a muslin filter ; and as much
water as possible is shaken (gently) out of it;

after which it is put up for use.

Cream, Lem'on. Trep. From cream, 1 pint

;

yolks of 3 eggs ; powdered sugar, 6 oz. ; the
yellow rind of 1 lemon (grated), with the juice

;

mix, apply a gentle heat, and stir until cold.

If desired white, the whites of the eggs should
be used instead of the yolks.

Cream, Or'ange. Similar to lemon cream,
but using oranges.

Cream, Pis"tacMo. From the kernels of

pistachio nuts, as almond cream.
Cream, Rasp'berry. See Ceeam, Feuit.
Cream, Sat'urnine. Syn. Ceem'or plum'bi

ACEta'tis, L. Frep. (Dr Kirkland.) Cream,
1 oz. ; solution of diacetate of lead, 1 dr. ; mix.
Cooling, sedative, and astringent ; a useful

application in certain cases to irritable ulcers,

sore nipples, &c. It is poisonous.

Cream, Scotch Sour. Frep. (Gray.) Skimmed
milk is put over night into a wooden tub, with
a spigot at the bottom, and this tub is put
into another filled with hot water ; in the
morning the small tub is taken out and the
thin part of the milk (' wigg ') drawn off until

the thick, sour cream begins to come. This
process requires practice as to the heat of ihe

water ; when it succeeds, skimmed milk yields

nearly one half of this cream, which is eaten
with sugar as a delicacy; it is only distin-

guishable from cream by its taste, and sells

for double the price of fresh milk.

Cream, Stone. Syn. Ceeam blancmange.
Frep. From isinglass, \ oz., dissolved in

boiling water, a teacupful, adding cream, 1
pint, and sugar, 4 oz. ; stirred until nearly
cold, and then poured over fruit or preserves,

placed on the bottom of glass dishes.

Cream, Tarax'acum. Syn. Ceem'oe taeax'-
ACi, L. Frep. (Dr Collier.) From washed
dandelion roots (sliced), sprinkled with spirit

of juniper, and then pressed for their juice.

—

Dose. A table-spoonful twice or thrice daily, as
a stomachic and tonic, in dyspepsia, &c.

Cream, Vanil'la. Frep. 1. Boil a stick of
vanilla (grated), and isinglass, 5 oz., in milk,

1 pint, until the latter is dissolved ; strain,

add sugar, 6 oz., and cream, 1 pint ; stir till

nearly cold, then pour it into moulds like

blancmange.
2. Cream and strong isinglass jelly, of each

1 pint ; sugar, 6 oz. ; essence of vanilla, ^ oz. j

mix as before.

Cream, Vel'vet. Frep. As the last, but,

instead of vanilla, flavour with the rind and
juice of a lemon, and about a teacupful of white
wine.

Cream, Whipped'. Frep. From the whites
of 12 eggs ; cream, 1 quart ; pale sherry, ^
pint; essence of musk and ambergris, of each,

10 drops ; essences of lemon and orange peel, of

each, 3 or 4 drops ; whisk to a froth, remove
the latter on to a sieve, fill the glasses with
the cream, and then pile the froth on the top
of them.
CEE'ASOTE. See Keeasote.
CRE'ATINE. See Keeatine.
CEEAT'ININE. See Keeatinine.
CEEME. [Fr.] Syn. Ceeam. This name

is applied to several compound spirits and
cordial liquors, especially by the French
liqueuristes, who pride themselves on the
superior quality and cream-like smoothness of

their manufactures. Like the cordials of the
English, they are mostly dilute spirit, aroma-
tised, and sweetened. See Liqueues,
CEEME DE BEAUTE. A cosmetic con-

sisting of an emulsion of bitter and sweet

almonds.

CEEN'IC ACID. A brown substance dis-

covered by Berzelius in certain mineral waters.

It is a modification of humus, and is produced
by the decay of vegetable matter.
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^ CRESYLIC ACID. C7H3O. Syn. Ceesol,
Keesylio aoid, Kbesol. Ono of the homo-
liiguL's of carbolic acid, found in coal tar.

Cresylic, like carbolic acid, is a useful dis-

infectant.

CRIB-BITING.—The use of deal or any un-
seasoned wood for the manger may induce
this habit in horses. To remedy it the stable

fittings should be of iron. As the habit very
frequently arises from acidity of stomach in

horses, the administration of chalk or other
antacids has been recommended.
CRICKETS. These insects may be de-

stroyed by putting Scotch snuff into their

holes, or by placing some pieces of beetle

wafers for them to eat.

CRINUM ASIATICUM. (Ind. Ph.) Sa-
bitat. Low humid localities in Bengal, the
Concans, and other parts of India ; also cul-

tivated in gardens ; Ceylon, the Moluccas, and
Cochin Cliina.— Officinal part. The fresh

root (Crini Radix); bulbous, with a terminal
stoloniferous fusiform portion issuing from the

crown of the bulb ; emits an unpleasant nar-

cotic odour ; readily dried in a stove, and
reducible to powder after desiccation.

—

Pro-
perties. Emetic ; in small doses nauseant and
diaphoretic.

—

Therapeutic uses. Analogous to

those of squill.

Juice of Crinum (Succus Crini; Infusum
Crini, Beng. Ph.). Take of the fresh root of

crinum, ^ an ounce ; cold water, 2 ounces.

Bruise the root in a stone mortar, gradually
adding the water. Strain, with pressure,

through calico.

—

Dose. From 2 to 4 fluid

drachms, every twenty minutes, until the
desired efiiect is produced.

Syrup of Crinum {Syrupus Crini). Take
of the fresh root of crinum, sliced, 8 ounces

;

boiling water, 1 pint ; I'efined sugar, 1 pound.
Macerate the root in the water for two hours,

bruise in a mortar, press through calico, add
the sugar, and dissolve with the aid of gentle

heat.

—

Dose. About 2 fluid drachms, repeated

as required. Used as a nauseant and emetic
for children.

CROTON CHLORAL. Syn. Butyl chloeal.
A colourless oleaginous liquid, having an odour
somewhat like that of ordinary chloral ; inso-

luble in water. Croton chloral may be pre-

pared by the process of Kramer and Pinner,

who were the first to obtain it. A current of

chlorine gas is passed into aldehyd during
twenty-four hours. At the commencement of
the operation the action is very energetic ; so

much so that it is necessary to surround the
vessel containing the aldehyd with a refrigerat-

ing mixture, and it is only towards the end that
the temperature is raised to 100° C. Large
quantities of hydrochloric acid are generated
during all the time the chloi'ine is acting on
the aldehyd. Tiie resulting product is sub-

mitted to fractional distillation, and the liquid

passing over between 163° and 165° C. is croton

chloral. Croton chloral is the hydride of tri-

chlorcrotonyl (C4H2CI3OH), or the aldehyd of

crotonic acid (C4H5OOH) in the radical of
which three atoms of hydrogen have been re-

placed by three atoms of chlorine. Like ordi-

nary chloral, croton chloral combines with
water to form a crystallised hydrate which is

the substance used in medicine. Croton chlo-

ral hydrate occurs in white nacreous spangles.

It is very slightly soluble in cold water, more
so in warm, and extremely soluble in alcohol.

A convenient solvent for it is glycerin, in which
it dissolves much more easily than in water.
The dose of the hydrate as a hypnotic is from
8 to 15 grains, for neuralgia 5 grains are given
three times a day. Dr Liebreich, who first in-

troduced croton chloral to the notice of the
medical profession, says he has failed to dis-

cover that it exercises any hurtful effects on
the stomach and other organs. On the con-
trary, Dr Worms asserts that he finds it not so

generally tolerated as ordinary chloral, and Gay
affirms that it is more uncertain in its narcotic
effects.

CRO'TON OIL. Syn. Olettm ceoto'nis
(B. P.), O. TiGiii (Ph. L. & D.), L. The
" oil expressed from the seeds of Croton tig-

Hum " or purging croton. This oil is a
drastic purgative, and a powerful local irri-

tant and rubefacient. Rubbed on the skin,

it produces a pustular eruption, and frequently
purges. In this way (diluted with thrice its

weight of olive oil) it is occasionally used as a
counter-irritant.

—

Dose (as a purge), 1 to 2
drops; in obstinate constipation, lead colic,

&c.

The residuum from which the oil has been
expressed is sometimes used in veterinary

practice imder the name of croton cake, or
croton farina; biit as the amount of oil it

contains, varies greatly, it is irregular and
uncertain in its eff"ects.

CROUP. Syn. CyNAN'CHE IiAEYN"GBA, C.
STJFroCA'TiVA, C. teachea'iis, L. An in-

flammatory disease affecting the larynx and
trachea.

Symp. A permanently laborious and suf-

focative breathing, accompanied by wheezing,
cough, a peculiar shrillness of the voice, and
more or less expectoration of purulent matter,

which continually threatens suffocation. There
are two varieties, acute croup and chronic

croup. The latter is very rare.

Treat. Bleeding by leeches or cupping,

over the region of the trachea, should be
immediately had recourse to, when the symp-
toms are urgent; or violent local irritants, as

pieces of lint dipped in strong acetic acid, or

blisters, may he applied to the same part.

In weakly subjects of irritable constitution

bleeding should be avoided. Dr Larroque
recommends repeated vomiting in the croup
of children ; and M. Marotte and M. Boudet
have adopted this plan with great success.

The treatment consists in making the patient

attacked with croup vomit a great number of

times within the day, so as to detach the

pseudo-membrane from the larynx nearly ^



620 CROWDIE -CRUCIBLE

fast as it is formed. For this purpose M.
Marotte employs one or other of the following

formulae :

—

1. Tartar emetic, 1^ gr.; syrup of ipecacu-

anha, 1 oz. ; water, 2 oz.

2. Impure emetine, 3 gr. ; syrup of ipeca-

cuanha and water, of each 1^ oz.

These draughts are administered by spoon-
fuls every ten minutes, until there has been
a sufficient number of vomitings. In this

manner he says he has been always able to

make the patient expectorate a certain quan-
tity of false membrane. This treatment is

accompanied by the use of small doses of

calomel, leeches to the thi-oat, and blisters to

the nape of the neck ; but it is the opinion of

M. Marotte that the vomitings alone effect the
cure. Out of 25 cases that occurred at the
Hopital des Enfans, the only authenticated
case of cure among all these was effected by
emetics. (M. Boudet.)
The croup is a very dangerous disease, and

medical aid should be immediately sought
wherever it can be procured. It is princi-

pally confined to infancy, or to children under
9 years of age; but occasionally attacks
adults. One of our early friends, a young
medical practitioner of great promise, diedof it

prematurely, after only about 20 hours' illness.

CROWDIE. Mix the liquor in which a leg
of mutton has been boiled with half a pint of
oatmeal, and two onions cut very fine ; and
add pepper and salt. Make the oatmeal into

a paste with a little of the liquor over the
fire, stir in the remainder of the ingredients,
and let them boil gently for twenty minutes.
This forms a very nutritious and cheap dish.

CROWING, IN CHILDREN. Si/n. Child -

CEOwiNa. Spfeiotjs ceotjp. Spasmodic
CEOTJP. This very formidable disorder almost
always occurs during teething. It comes on in
paroxysms. In the intervals between the
spasms the respiration is quite natural; but
during the attack there is great difficulty of
breathing accompanied with a crowing noise,

and with violent struggling on the part of the
little sufferer. Convulsions and faintness
also sometimes occur. In his 'Advice to
a Mother' Mr Chavasse prescribes the follow-
ing treatment :

—

" The first thing, of course, to be done is to
Bend immediately for a medical man. Have
a plentiful supply of cold and hot water al-

ways at hand, ready for use at a moment's
notice. The instant the paroxysm is on the
child, plentifully and perseveriugly dash cold
water upon his head and face. Put his feet
and legs in hot salt-mustard-and-water, and if

necessary place the child up to his neck in a
hot bath, still dashing water upon his face
and head. If he does not quickly come round,
sharply smack the back and buttocks. As
soon as a medical man arrives, he will lose no
time in thoroughly lancing the gums, and in
applying appropriate remedies. During the
intervals, great care and attention must be

paid to the diet. If the child be breathing a
smoky, close atmosphere, he should be imme-
diately removed to a pure one. Indeed in this

disease there is no remedy equal to a change
of air—to a dry bracing neighbourhood. Even
if it be winter, change of air is the best remedy,
either to the coast or to a healthy farmhouse.
In a case of this kind where it is not practicable
to send a child from home, then let him be
sent out of doors during the greater part of
every day ; let him, in point of fact, almost
live in the open air. I am quite sure from an
extensive experience that, in this disease,

fresh air, and plenty of it, is the best and
'principal remedy."

CRU'CIBLE. Syn. Melting- Pot ; Ceuci-
BULFM, L. ; Ceeitset, Fr. A vessel used by
metallurgists and chemists for holding sub-
stances whilst they are exposed to a high
temperature. The crucibles commonly used
for fusing metals are formed of clay, or a
mixture of plumbago and clay. For certain

purposes, crucibles of platinum, gold, silver,

iron, porcelain, and lime, are employed.
Crucibles, Earth'en. Syn. Clax ceucibles.

From fire-clay, mixed with silica, coke, burnt
clay, or other infusible matter.

Manuf. The materials, having been ground
and kneaded, are generally moulded by hand
upon a wooden block of the shape of the cavity

of the crucible. Another method of shaping
a crucible consists in ramming the ingredients

into a suitable mould, formed of steel or gun-
metal. (See engr.)

a a, External steel

mould.

b b, Clay or compo-
eition for forming the
crucible.

c. Internal
mould.

steel

d d, Wooden stand.

e, Cord or chain to
withdraw the inter-

nal mould or plug.

Small crucibles are sometimes formed by
pouring 'slip,' that is, clay mixed with suffi-

cient water to give it the consistence of cream,
into porous moulds, made of a species of

stucco. A series of these moulds are placed

upon a table and filled with the semifluid

composition. By the time the whole (say 50
or 60) are filled, the ' slip * may be poured out
of the one first filled, leaving only a very small

quantity behind to give the requisite thick-

ness to the bottom. The second and third

may then be treated in the same way, until

the whole number have been attended to. In
each mould a perfect crucible is formed, by
the abstraction of the water of that portion

of the ' slip ' in immediate contact with the

stucco, and the crucible is either thicker or

thinner in proportion to the time this absorb-

ent action has been allowed to go on. 70 or
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80 crucibles may thus be easily made in less

than 15 minutes. The moulds and their con.

tents are next placed in a stove or slow oven.

In a short time, from the contraction of the
clay in drying, the crucibles may be removed,
and the moulds, as soon as they have become
dry, may be again filled ; by care they will

last for years.

Earthen crucibles are used both in the
burnt and uuburnt state. Small crucibles are

generally kiln-burnt before they are used, but
the large Stourbridge clay 'casting-pots,'

which are extensively employed in brass foun-

dries, are never previously burnt.
The following kinds of earthen crucibles are

much used in the arts :

—

Crucibles, Cornish. From Teignmouth clay,

1 part ; Poole clay, 1 part ; sand from St.

Agues's Beacon, Cornwall, 2 parts. When
smaller and less refractory crucibles are needed,
the same mixture is employed, with the addi-

tion of an eighth part of China clay, or

Kaolinite from St. Austell. These crucibles

are generally made round, and of two sizes,

of which one fits into the other ; the larger

being 3 inches in diameter at the top, and
3|- inches high outside measure. They are

coarse in grain, and of a greyish-white colour,

spotted with dark specks. They are always
kiln-burnt. Of all crucibles, none are more
generally useful for metallurgical experi-

ments.

Crucibles, Hessian. From a mixture of equal
weights of Almerode clay and sand. They
are generally triangular in shape, so that the
melted metal may be conveniently poured out
from each corner. They are usually sold in
* nests ' of six crucibles, fitting one in another.

In the character of their body, and in compo-
sition and qualities, they closely resemble the
Cornish.

Crucibles, London. From a very refractory

clay. They have a reddish-brown colour, and
are close in grain. They are exceedingly use-

ful in assaying, as they resist the action of

fused oxide of lead much better than most clay

crucibles. Being very liable to crack, they
require to be used with care.

White Fluxing-pots. From a peculiar

kind of foreign clay. They are manufactured
by the Patent Plumbago Crucible Company,
and are much esteemed by metallurgists, being
well moulded and very refractory. They have
a smooth surface, and withstand the action

of fluxes satisfactorily.

Crucibles, Stourbridge-clay. From Stour-
bridge clay, 4 parts ; burnt clay, obtained by
pounding and grinding old glass pots, 2 parts;

pipe-clay and coke-powder, of each 1 part.

Anstey's Patent. From Stourbridge clay,

2 parts ; hard gas-coke (previously ground and
sifted through a sieve of |th-inch mesh), 1 part.

Obs. These crucibles of Stourbridge clay

are made large enough to hold forty pounds
or more of melted brass. They are only dried,

and not baked. For use they are warmed,

placed on the furnace, bottom upwards, the
burning coke gradually lieaped round them,
and tlie firing continued until they acquii'e a
fully red heat. They arc then quickly takpn
out of the furnace, and put in aLraiii with the
mouth upwards. If placed in the furnace with
the mouth upwards at first, they are sure to

ci-ack. After they have been once used and
allowed to become cold they are worthless.

Crucibles, Platinum. These are indispen-
sable instruments in the laboratory of the
analytical chemist. They are chiefly employed
in the ignition of precipitates, and in the
fusion of silicates with carbonated alkalies to

render them soluble, a preliminary step to

their analysis. The most ordinary form of the
platinum crucible is that of a cup with a flat

bottom. They are always provided with lids,

which are sometimes so constructed that they

may be used, when separated from the cruci-

bles, as capsules for ignitions and evaporations.

Platinum crucibles are not acted on by car-

bonated alkalies at a high temperature, but
they are liable to be seriously damaged by the

caustic alkalies. Precipitates of the more re-

ducible metals must never be ignited in these

crucibles, as the reduction of the metals would
infallibly destroy the vessels.

Crucibles, Gold, are excedingly useful for

many operations, on account of the way which
they stand caustic and carbonated alkalies, and
nitric acid, which destroy platinum or silver

crucibles respectively. Their drawbacks are

their great expense and ready fusibility.

Crucibles, Silver. These are much used

for fusions of alkalies, being much less acted

on than platinum crucibles, and also for water
analyses, from their cheapness and light

weight. They are easily destroyed, however,

by acids.

Crucibles, Plumba'go. St/n. Gbaphite c,
Blacelead c. Blue pots. From graphite,

ground and sifted, mixed with suSicieut re-

fractory clay to render it plastic. They are

shaped by hand on an ordinary potter's wheel,

or by moulds of metal like that figured above

under the head of Crucibles, Earthen.
Frop., Sfc. Good blacklead crucibles, even

when of the largest size, support the greatest

and most sudden alternations of temperature

without cracking, and may be used after re-

peated heating and cooling. Their surface,

within as well as without, may be made very

smooth, so that particles of melted metal will

not hang about the sides. They are now
almost universally used for melting the pre-

cious metals.

Crucibles, Por'celain. These beautiful ves-

sels are now made in Germany and France of

all shapes and sizes. They are formed of the

most exquisitely white, thin, and hard por-

celain, which does not crack when heated, and

which is but little acted on by the most

energetic chemical reagents. For some opera-

tions they supersede platinum crucibles, par-

ticularly in the ignition of the precipitates
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of the more reducible metals. They do not

retain colouring matter, and are not porous.

Their covers are excellently adapted for deli-

cate cases of testing, the whiteness of the

porcelain showing the changes of colour in a

single drop of liquid most distinctly.

Crucihles, Iron. Used chiefly for preparing

common reagents, as sulphide of iron, calcic

chloride, &c., and also for preparing pure

caustic potassa from the nitrate.

CETJMP'ET. A sort of muffin or tea-cake,

very light and spongy. Prep. From flour, 2

lbs., made into a dough with warm milk-and-

water, adding a little salt, 3 eggs (well beaten),

and 3 teaspoonfuls of yeast, mixed to the con-

sistence of thick batter; after standing before

the fire for a short time, to rise, it is poured

into buttered tins, and baked slowly to a fine

yellow. For the table, crumpets are toasted

lightly on both sides, buttered, piled on a hot

dish, and cut into halves.

CEUST. The paste with which pies, tarts,

&c., are made, or covered.

1. (Fine.) From flour, 1 lb. ; sugar, \ lb. ;

melted butter, ^ lb. ; 3 eggs ; milk, q. s.

Requires little baking.

2. (Raised ceust, poe meat pies, &c.)

As the last, but using 6 oz. of lard for the

butter, and 2 instead of 3 eggs.

3. (Shoet.) From flour, 1 lb. ; butter and
sugar, of each 2 oz.; eggs, 2 in no. j made
into a stifl" paste.

Ohs. The quality is improved if the whole
or a portion of the butter is employed in the

way directed under Puff paste. For further

information hereon, consult the cookery books
of Acton, Beeton, Rundell, and Soyer.

CEY'OLITE (3NaFiAlF3). A native double

fluoride of aluminium and sodium, found in

large quantities in Greenland, employed in the

manufacture of alum, and also as a source of

metallic aluminium.
CRYOPH'OEUS. See Refrigeration.
CEYS'TAL. A solid body, having a regular

geometrical form. The plane surfaces by
which a crystal is bounded are termed faces

;

these intersect in straight lines or edges ; and
these again meet iu points, and form angles.

The axis of a crystal is an imaginary line

passing through its centre, and terminating
either in the middle of two faces or of two
edges, or in two angles ; and axes terminating
in similar parts of a crystal are named similar

axes. When the axes of a crystal are pro-

perly chosen, and placed in a right position,

the various faces are observed to group them-
selves in a regular and beautiful manner
around these axes, and to be all so related to

them as to compose a connected series, pro-

duced according to definite laws. The multi-

tudinous forms of crystals have been distri-

buted by mineralogists and chemists into six

primary classes or systems, distinguishable

from one another by the relative positions

and lengths of the three axes about which
the planes or faces are arranged; while the

different figures of any particular system are

distinguishable by the arrangement of the
planes in respect to the axes. Thus, the cube
or hexahedron, the rhombic dodecahedron, and
the octahedron all belong to the regular sys-

tem, which is characterised by 3 equal axes
cutting one another at right angles. But in

the cube each plane cuts 1 axis, and is parallel

to 2 axes; in the dodecahedron each plane
cuts 2 axes, and is parallel to a third; while
in the octahedron each plane cuts the 3 axes.

The names and definitions of the six crystal-

line systems are given below :

—

The 3 axes equal

and rectangu-

lar.

1. REGITIiAE STSTEM,{
2. Squaee prismatic s.

2 equal axes.

3. Right peismatic s.

AU unequal.

4. Rhombohedral s.

The 3 axes un-
• equal, and rect-

angular.

. The 3 axes equal,

but not rect-

angular.

5. Oblique prismatic s.n rri o a
1 . , , ,„lhe3 axes not
1 axis rectangular to 2. I , j .

a i\^„^^^ „ „ r" equal, and not
6. Doubly o. p. s. ( ^ , ,

TLT til rectangular.
iSone rectangular. J

°

CRYSTALLISATION. The act or process

by which crystals are formed. The frequent
reference to this subject in the pages of this

work, and the const-ant employment of the
process of crystallisation in the manufacture
of salts, &c., in the laboratory, seem to point

out the necessity of a few explanatory remarks
thereon under this head. When fiuid sub-

stances are suffered to pass with adequate
slowness to the solid state, or when solutions

of solids are slowly concentrated by evapora-

tion, or the solvent powers of the men.^truiim,

gradually lessened by cooling, the ultimate
particles of matter frequently so arrange them-
selves as to form regular geometrical bodifs,

familiarly known by the name of crystals.

This wonderful property, which is possessed by
a great variety of substances in the mineral
kingdom, and by nearly all saline bodies, is

resorted to for many useful and important
purposes in the chemical arts. It is by means
of crystallisation that the majority of salts are

obtained in a state of purity ; for in the act of

passing into the crystalline state, the foreign

substances with which they are united are left

behind in the mother-liquor.

Salts are crystallised, either by allowing
their hot and saturated solutions to cool slowly,

or by simply evaporating the menstrua as long

as crystals form. In the first case the liquid

is commonly evaporated until a pellicle appears
on the surface, when the vessel is set aside iu

some sheltered situation until cold, at which
time the crystals are collected, and the process

repeated for fresh crystals. In the second

case the crystals are usually removed from the

liquid as soon as they are deposited. The first

method is adopted for those salts that are con-
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eidcrably moro soluble in hot than in cold

water, as ciirbonute of soda, Epsom salts, &c.

;

tlie last method, for those that possess nearly

equal solubility in both cases, and also for

many salts which are not required in handsome
crystals; thus common salt and chromate of

potash are crystallised in this way. Many of

the alkaloids, and their salts, are obtained in

crystals, by allowing their solutions (generally

alcoholic or ethereal) to evaporate sponta-

neously. By repeating the processes of solu-

tion and crystallisation two or three times with
the same body, the crystals obtained by the last

operation will usually be found to be quite pure.

Many solids may be readily obtained in a
crystalline state by melting them and allowing
them to cool very slowly. Thus, iodide of

sulphur is crystallised by melting it in a flask

placed in a salt-water bath, and allowing it to

remain in the water until the whole becomes
cold. Sulphur and many metals are crystal-

lised by pouring them, in a state of fusion,

into a hot vessel having a plug in the bottom,
which is withdrawn as soon as the surface

becomes cool, when the liquid portion runs
out, and leaves the under surface in the form
of a mass of agglomerated crystals. Perfectly

pure wax, stearine, and spermaceti have a very

pleasing appearance when treated in this way.
CEYS'TALLOID. See Dialysis.
CU'BEBIN. A peculiar substance obtained

from cubebs.

Prep. From cubebs (from which the oil has
been expelled by distillation), by digestion in

alcohol, evaporating the resulting tincture to

one fourth, filtering, and then evaporating the
remaining fluid almost to dryness. The resi-

duum is left in a cold place until it assumes a

semi-crystalline appearance, when it is thrown
on a filter, and the fluid portion (the 'cubebiiie'

of M. Cassola) allowed to drain off. In 24
hours the substance left on the filter is dis-

solved in 4 times its weight of boiling alcohol

(sp. gr. "90), the solution allowed to deposit

its undissolved resin (still maintaining it near
the boiling temperature), after which the clear

portion is decanted. The crystals deposited

as the liquid cools are cubebin. It is purified

by redissolving it in boiling concentrated alco-

hol, and the addition of a little boiling water
and animal charcoal, when long, white needles

will be deposited if the solution is allowed to

cool very slowly.

Prop,, S(c. It is insoluble in water, and
nearly so in cold alcohol, but very soluble in

boiling alcohol. It strikes a fine crimson
colour with sulphuric acid, which remains un-
altered for some hours ; a property which dis-

tinguishes it from piperin. Its physiological

action has been but little studied. According
to Dr Gorres, this for the most part resembles

that of cubebs.

CU'JBEBS. Syn. Cubes peppee; Citbeba
(B, P. & U. S.), Cubebs (B. P.), L.

The immature and stalked fruit of Piper
cubela or Cubeba officinalis. Cubebs are

stimulant, stomachic, and aromatic, like the
other peppers ; they are also diuretic, and
appear to possess a specific influence over
the urino-genital org;ins.

—

Dose, 10 to 20 gr.,

in affections of the bladder and pro-tate gland,

and in gleet and leucorrhoea; 1 to 3 dr., in

the early and infiammatory stages of gonor-
rhoea, in piles, &c. They may be taken in

water, milk, or bitter ale.

CU'CUMBEE. The fruit of the Cucumis
sativus (Linn.). Used as a salad vegetable.

It is somewhat indigestible, but when properly
dressed, with plenty of oil, it may be eaten
without the slightest fear of evil consequences.
The practice of pouring off the natural juice

extracted from the cucumber by salt can-
not be too strongly condemned. See Elate-
EIUM.
CUD'BEAE. Syn. Peesio. A dye-stuff ob-

tained from Lecanora tartarea and other
lichens, by a process nearly similar to that
used in making aechil. The lichen is watered
with stale urine or other ammoniacal liquor,

and suffered to ferment for 3 or 4 weeks,
after which the whole is poured into a flat

vessel, and exposed to the air until the urinous
smell has disappeared, and it has assumed a
violet colour. It is then ground to powder. Its

use is confined to a few cases of silk dyeing,

where it is employed to yield shades of ruby
and maroon; upon wool it gives deep-red
shades. The colours produced by it are very
fugitive. Like archil, there are two varieties

of this dye-stuff

—

bltte cfdbeae and BED
cudbeae. See Aechil,

C(JLM. In mineralogy, a slaty kind of AN-
THEACITE, occurring in Wales and North
Devon. The term is also applied to any im-
pure, shaly kind of coal.

CU'MARIN. See Cottmaein-.

CU'MIN. Syn. Ctmini semina, CYMiTTtrar,

L. The fruit (seed) of Ctiminum cyminum.
It is carminative and aromatic, like the cara-

way and anise. See Plastee.
CU'MINOL. A colourless, transparent oil, of

powerful odour. It exists with cymol in OIL
of CUMIN. See Cymoi.
CU'PELLATION. The process of assaying

gold and silver and their alloys by means of
the CUPEL. See Assaying-.

CUP'PIlfG. This method of topical bleeding

is performed as follows :

—

The skin being softened by means of a
sponge and warm water, and the hair and other

extraneous substances being previously re-

moved, one of the small bell-like glasses (cup-

ping-glasses; cucuebitu'l^), having the
air contained in it rarefied by being passed

over the flame of a spirit-lamp, is immediately
applied to the part. From the formation of a

partial vacuum beneath the cup, the pressure

of the air on the surrounding surface causes

that portion immediately under the cup to

swell, and the vessels to become turgid. When
this has taken place the cup is removed, and
several incisions are instantly made by means
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of a scarificator, an instrument containing

numerous lancets, which, by means of a spring,

make a number of incisions at the same mo-
ment ; the depth of tliese incisions being regu-

lated by means of a screw which protrudes or

withdraws the lancets, according to the vascu-

larity of the part, or the quantity of blood to

be abstracted. The cupping glass is now again

applied. When a sufficient quantity of blood

has been collected in the cup, it is removed by
gently introducing the nail of one of the fin-

gers under the upper edge, by which means,

air being allowed to enter, the cup becomes

detached. The part being washed with warm
water to remove any clots of blood, another

cup is applied as before, and the operation

continued until a sufficient quantity of blood

is withdrawn. Sometimes, especially when
applied to the scalp, the cups fill so rapidly

with blood as to become detached almost im-

mediately on being applied. This method of

local bleeding is frequently called ' cupping
WITH SCAEIFICATIONS.'
When cupping-glasses are applied without

the use of the lancet or scarificator, the ope-

ration is called ' dey cupping,' and is much
used to cause a speedy irritation of the skin

and reaction, for the relief of oppressive

breathing, local pains, &c. To obtain the full

benefit from this operation, the cups should be

suffered to remain upon the part until they

cause an exudation of a small quantity of

serum, or a considerable amount of irritation

of the part. Dry cupping has been found ex-

tremely beneficial in poisoned wounds ; as it

acts not only by abstracting the poison, but
also, by the pressure the glasses exercise on and
around the part, in preventing the absorption

of it.

Ols. For the operation of cupping, a basin

of hot water, sponges, and clean, soft towels,

should be provided. In clumsy hands, cup-

ping is occasionally a severe and painful opera-

tion ; but this is not the case with the skilful

operator. A good cupper does not exhaust

much of the air in the cup before applying it,

but simply passes its mouth rapidly over the

flame of the lamp. When it is held over the

flame even for a few seconds, the compression
of the edge of the cup upon the skin is so

great, that it checks the flow of the blood to

the scarified part. A good cupper also removes
the cup without spilling the contents, and
completes the whole operation quickly and
neatly. There are, however, few persons, who
are not professional cuppers, who are suffi-

ciently expert to exhaust the air in the cup by
means of the common lamp ; although it is by
far the best. A good plan is to rarify the air

in the cup by means of a small cone of paper,

dipped in spirits of wine, or strong brandy;
this is ignited and thrown in the cup, which
is instantly to be applied to the proper spot.

Where cupping-glasses and the scarificator are
not to be had, wine-glasses, or any very small
tumblers, may be substituted for the first ; and

small incisions by means of a thumb lancet

will answer the purpose of the other.

The cicatrices of the scarification leave per-

manent marks on the skin; on which account,

when blood is to be drawn from the head or

neck, the glasses should be applied behind the

ears, and a portion of hair removed in such a
manner that the part may be covered by what
remains.

A most convenient cupping apparatus is

manufactured by Mr Bigg, the eminent sur-

gical instrument maker of Leicester Square,

consisting of cups and an exhausting syringe,

so arranged that the use of the spirit-lamp is

rendered unnecessary, and the operation of

cupping may be performed nearly as expertly

by an inexperienced nurse as by the most
accomplished professional operator. It is in-

valuable in places remote from town.

CUEAE'INE. Syn. Cueaeia. The vegeto-

alkaline base of curara, urari, woorara,

woorali,or wourali, the arrow-poison of Central

America.
In physiological effects curarine is antagon-

istic to strychnia, a fact which has led to its

being proposed as an antidote for the latter

poison. Curarine is also said to have been
employed in Germany in the treatment of

hydrophobia with such success that the patient

to whom it was administered recovered. It is

a most potent poison, and should not be allowed

to come into contact with the fingers.

CURB. In horses. An enlargement at the

back of a horse's hock caused by injuring a

ligament in this region. See Speain.
CURCU'MIN. The yellow colouring mat-

ter of turmeric, obtained by digesting the

alcoholic extract of the powder in ether, and
evaporating the clear ethereal solution to dry-

ness. A brownish-yellow mass, yielding a

bright-yellow powder. It is scarcely soluble

in water, but very soluble in both alcohol and
ether. Boracic and hydrochloric acids redden
it; alkalies turn it reddish brown.

CURD. Coagulated casein. See Cheese.
CUR'RANTS. The currants of our garden

are varieties of the Ribes ruhrum and Mibes
nigrum. (Linn.) The first includes eed cue-
rants and VPHITE CUEEANTS ; the fruit of both
of which are gently acidulous, cooling, and
wholesome. The juice makes excellent wine.

The fruit of the last (black cueeants,
QUiNSY-BEEElEs) is aperitive, and has been
used in calculous affections ; the juice is made
into wine, jellies, jams, lozenges, &c. The
young leaves are used as a substitute for tea

;

one or two buds, or half a small leaf, impart to

black tea the flavour and fragrance of green.

The currants of the grocers (Zante cueeants)
are a small variety of dried grapes. The
word " currant " is a corruption of Corinth,

whence the fruit originally came,

CUR'RY, Syn. Cueeie. A noted dish in

Indian cookery, much esteemed throughout
the East. Curries are simply stews, of which

rice usually forms a characteristic ingredient,
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highly flavoured with fried onions and curry-

powder, to which sliced apples aud lemon juice

are sometimes added. They are made from

every variety of fish, meat, poultry, game,
&c., according to the fancy of the parties.

To make a Dish of Carry.—Cut an onion

into slices and fry it with an apple, finely

chopped, in two ounces of dripping ; then add
slices of" cold meat ; mix a dessert-spoonful of

curry powder and one of flour in half a pint of

water; pour it over the meat, and shake the

whole over the fire till it boils.

Cur'ry Powder. Prep. (Kitchener.) From
coriander-seed, \ lb. ; turmeric, i lb. ; cinna-

mon-seed, 2 oz. ; cayenne, 5 oz. ; mustard, 1

oz. ; ground ginger, 1 oz. ; allspice, 5 oz.

;

fenugreek-seed, 2 oz. ; all dried thoroughly,

pounded in a mortar, rubbed through a sieve,

and mixed together.

The famous Ceylon curry powder is said by
Dr Balfour to have the following rather in-

definite composition :—A piece of green ginger,

two fragments of garlic, a few coriander and
cumin seeds, six small onions, one dry Chili,

eight peppercorns, a small piece of turmeric,

half a dessert-spoonful of butter, half a cocoa-

nut, and half a lime. For it to be in perfec-

tion the powder should be made the day on
which it is cooked.

Obs. The above must be regarded as merely

a substitute for Indian curry powder, which
contains many ingredients not to be obtained

in England. It should be kept in a bottle

closely corked or stoppered. The curry pow-
der sold at the present time consists of cori-

ander-seed, turmeric, cayenne, fenugreek-seed,

and a large proportion of sago-flour.

CUS'CONINE See Aricine.
CUSPA"EIA. Syn. Cuspakia baek (B.P.),

AnGOSTU"EA B. ; Coe'tEX ANGOSTTT"E.ffi, C.

cuspa"ei^, Cuspaeia (Ph. L. and E.), L.
" The bark of Galipea cusparia" (Ph. L.), or

Galipea officinalis (Ph. E.). A valuable drug,

imported directly or indirectly from South
America.

—

Dose, 10 gr. to 30 gr., as a tonic,

stomachic, and febrifuge, in similar cases to

Characters. False Angostura.
True

Angostura.

Form .

Colour

r Flat or rolled

r Thick, rugous, rolled upon up, little

. i itself. Edges cut per- -j wrinkled,

(. pendlcularly. edges be-

Tasfe

.

Reaction.

f Brown, or greenish-yel- f

I

low, presenting pro-

tuberances or excres-

cences, produced by J

the great development
,

I

ofthe corky layer, wliich

has a still more yellow
|

t, colour. L

1 Very bitter . . . . I

veiled.

Greyish-
yellow.

Bitter.

^, \ Red colour when dropped ") Yellow
l\linC > ., hark f rnlnlirupon the bark

those in which CaSCAEilla, Caiumba, and
Cinchona, are commonly given.

Angostura or cusparia bark has fallen into

comparative disuse, in consequence of nux
vomica or false angostura bark having for-

merly, in several instances, been mistaken for

it, and administered with fatal results. The
leading characteristics of these two barks liave

been pointed out by M. Giljourt. (See table

at bottom of previous column.)

CUSPAR'IN. Syn. Angosttj"ein, Anqos-
tu"ea. The bitter principle of Cusparia-
bark. It is neutral ; crystallises in tetrahe-

drons; is easily fusible; soluble in rectified

spirits, in acids, and in alkaline solutions. It

is precipitated of a whitish colour by tincture

of galls.

CUS'TARD. A composition of milk, or

cream, and eggs, sweetened with sugar, and
variously flavoured. Custards may be cooked
either in the oven or stew-pan.

Frep. 1. (Soyer.) Milk (boiling), 1 pint

;

sugar, 2 oz. ; thin yellow peel of halt' a lemon

;

mix, and set it aside for a short time ; then
take eggs, 4 in no., beat them well in a basin ;

add, gradually, the milk (not too hot), pass

the mixture through a colander or sieve, and
fill the custard cups with it; these are then
to be placed over the fire in a stew-pan, con-

taining about one inch of hot water, and left

there tor 12 minutes, or till sufiiciently set.

The above is for piain custaeds ; but it

forms a good basis to receive any of the usual
flavouring ingredients, as fresh or stewed fruit,

peels, essences, orange-flower water, brandy, or

other spirits, &c.

2. (Rundell.) As the last, but using cream
instead of milk, or equal parts of the two,

with 2 additional eggs. Very rich ; like the
last, any suitable flavouring matter may be
added to it.

3. (Almond Custaeds,—Rundell.) As
either of the above, adding blanched sweet
almonds, 4 oz. ; bitter do., 6 in no. ; beaten to

a smooth paste.

4. (Baked Ctjstaeds,—Rundell.) From
cream,! pint, with 4 eggs; flavoured with
mace, nutmeg, and cinnamon, and add a little

white wine, rose-water, and sugar; bake in

cups,

5. (Coffee Ctjstaeds,—Soyer.) Hot milk
and strong-made coffee, of each 5 pint; sugar,

2 oz. ; dissolve, and add it, gradually, to 4
eggs (well beaten), and proceed as in No. 1.

Chocolate custards and cocoa custards are

made in the same way.
6. (Cold Cvstard. for invalids,—Dewees.)

1 egg; sugar, a tabl poonful; beat well to-

gether ; and add, gradually, constantly stir-

ring, cold water, ^ pint; rose water, 2 tea-

spoonfuls; and a little grated nutmeg. An
agreeable and nutritious demulcent. A wine-

glassful every 2 or 3 hours, or ad libitum.

7. (Lemon Custaeds,—Rundell.)

—

a. As
No. 1 (nearly), using a little more lemon peel.
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In the same way orange custards are made,

but using orange peel.

h. From candied lemon peel and lump sugar,

of each 2 oz., beaten in a mortar quite fine,

and added to either No. 1 or No. 2. Orange

and citron custards may be made in the same

manner. A little orange-flower water, or mar-

sala, or sherry, may be also added at pleasure.

They are best baked.

8. (Oeanse Cxjstaeds.) As above, No. 7,

a and I.

9. (Rice Ctjstaeds,—Rundell.) Boil | a

cupful of the best ground rice in a pint of

milk until dissolved, then mix it with a quart

of cream j flavour with nutmeg, mace, and a

little brandy, and put it into a cup or a dish.

CUTCH. See Catechu.

CUTTLE-FISH The bone or skeleton of the

Sepia officinalis of Linnaeus, or common cuttle-

fish (cuttle-fish bone ; OS se'pi^), is used

by the law-stationers to erase ink-marks from

paper and parchment, an application familiar

to most schoolboys of the present generation.

Reduced to powder (pul'vis se'pi^), it forms

a valuable dentifrice and polishing powder.

and is used for forming the moulds for small

silver castings.

The Sepias, which inhabit the seas of all

quarters of the globe, like the other cephala-

poda, are carnivorous. They are able to

exercise considerable locomotive powers, by
means of their tentaculse or arms which sur-

round the mouth, and which are usually pro-

vided with numerous suckers. Head down-
ward, they walk on these arms at the bottom
of the ocean. The sepias are also fleet swim-

mers; efEecting their progress through the

water either by making the expansion of their

skin perform the same office as fins ; or by the

forcible projection of water from the cavity of

their mouths, the reaction accompanying

which operation drives them rapidly through
the water in a different direction. They are

provided sometimes with eight, and some-

times with ten tentaculae, and have naked
bodies. The black fluid which the animal is

capable of ejecting from its ink-sac, when
pursued by its enemies, was formerly employed
in the manufacture of the pigment called

from its source " sepia."

CUTS. These are incised wounds of greater

or less extent, and must be treated accord-

ingly. The divided parts should be drawn
close together, and held so with small pieces of

strapping or adhesive plaster stretched across

the wound. If the part is covered with blood,

it should be first wiped with a damp sponge.

When the wound is large and it is much ex-

posed, a good method is to sew the parts up.

The application of a little creasote or a spirit-

uous solution of creasote will generally stop

local bleeding, provided it is applied to the

clean extremities of the wounded vessels. A
good way is to place a piece of lint, moistened

with creasote, on the wound, previously wiped

clean, or to pour a drop or two of that liquid

on it. An excellent method is to cover the

part with a film of collodion. Friar's balsam,

quick-drying copal varnish, tincture of gallf>
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copperas water, black ink, &c., are popular
remedies applied in the same way. A bit of

the fur plucked from a black beaver hat is an
excellent remedy to stop the bleeding from
a cut produced by the razor in shaving. A
cobvs'eb is said to possess the same property.

CY'ANATE. Syn. Cy'anas, L. A salt in

which the hydrogen of cyanic acid is replaced

by a metal or other basic radical.

CYANIC ACID. HCNO. Syn. Acidum
CYAn'icum, L. Prep. 1. Cyanuric acid, de-

prived of its water of crystallisation, is dis-

tilled in a retort, and the product collected in

a well-cooled receiver.

2. (Liebig.) A current of sulphuretted
hydrogen gas is passed through water in which
cyanate of silver is diffused, the process being
suspended before all the cyanate of silver is

decomposed.
Prop., Sfc. Cyanic acid is a limpid, colour-

less liquid; it reddens litmus; is sour to the

taste; possesses a modified sulphurous odour,

similar to that which is always perceived when
any of its salts are decomposed by an acid

;

it forms salt with the bases called ctanates ;

when in contact with water it suffers decom-
position in a few hours, and is converted into

bicarbonate of ammonia; it cannot be pre-

served for any time, as shortly after its pre-

paration it spontaneously passes into a white,

opaque, solid mass, to which the name CT-

AMELIDE has been given. By distillation this

new substance is reconverted into cyanic acid.

CY'ANIDE. Syn. Ctan'ueet ; Ctan'tdttm,
Cyaktjee'tum, L. The compound formed by
the union of cyanogen with a metal or other

radical. See Ctanogen, Hxdeocyakic Acid,
and the respective bases.

Cyanide, Al'kaline. Syn. Ceude cyanide
OE POTASSIUM AND soDitTM. Prep. (R. Wag-
ner.) Dry ferrocyanide of potassium, 4 parts,

dry carbonate of soda, 1 part, are melted to-

gether in an iron crucible at a red heat, and
continually stirred until the iron rod comes
out covered with a white crust, when the
heat is withdrawn, and after a few moments'
repose the supernatant liquid portion is poured
out on a clean iron slab. This crude mixed
cyanide is quite as useful as the more ex-

pensive one of Liebig, and is equally fit for
technical applications, as electrotyping, gild-

ing, silvering, &c. See Potassium, Cyanide
OF.

CY'ANINE. A base discovered by Mr G.
Williams in CHINOLINE blue. See helow.

Cyanine, I'odide of. Syn. Chin'oline blue.
The action of iodide of amyl upon chinoline
gives rise to iodide of amylchinoline. Addition
of excess of soda to an aqueous solution of this

iodide produces a black resinous precipitate,

which dissolves in alcohol with a magnificent
blue colour. This precipitate is the iodide of
cyanine, or CHINOLINE BLUE. Many attempts
have been made to use it in dyeing; they
have, however, failed on account of the insta-

bility of the colour.

CYAN'OGEN. CN or Cy. A highly im-
portant compound radical or quasi element,

discovered by M. Gay Lussac in 1815.

Best obtained by carefully igniting dry
cyanide of mercury in a small retort, and col-

lecting the gas over mercury.
Prop., Sfc. A colourless gas, possessing a

pungent and peculiar odour, resembling that

of peach-kernels or prussic acid ; under a
pressure of about 4 atmospheres, at a tem-
perature of 45°, it assumes the liquid form
(Faraday), and this fluid again becomes
gaseous on withdrawal of the pressure ; water
absorbs nearly 5 times its bulk of cyanogen at
60° Fahr., and alcohol about 23 times its

volume; with hydrogen it forms hydrocyanic
acid, and with the metals a most interesting

and important class of bodies called cyanides
or cyanurets; when kindled, it burns with a
beautiful purple flame, carbonic acid and nitro-

gen being evolved. Sp. gr. 1'806. See Hy-
DEOCYANIC ACID, &C.

Forms a bromide and iodide when the cya-

nide of mercury is distilled with bromine or

iodine, and which are colourless, volatile, highly

poisonous solids ; and two isomeric chlorides,

one a very volatile liquid, prepared by passing

chlorine over moist cyanide of mercury, and
the other in white volatile needles, prepared
by exposing aqueous hydrocyanic acid to chlo-

rine in sunshine.

CYANU"EIC ACID. H3C3N3O3. Syn.
Pyeo-u"eic ACiDf. A peculiar acid, dis-

covered by Scheele. It is a product of the

decomposition of the soluble cyanates by
dilute acids, or of urea by heat, &c.

CY'DEE,. See Cidee.
CY'DONINE. The peculiar gum o£ quince

seed. It resembles bassorin in most of its

properties.

CY'MIDINE, An oily base, homologous
w^ith aniline, obtained by the action of iron

filings and acetic acid on nitro-cymol.

CY'MOL. A peculiar hydrocarbon found in

oil of cumin, in admixture with cuminol. The
two bodies are separable in a great measure by
distillation, cymol being the most volatile

portion of the oil.

CYNAPINE. An alkaloid obtained from
JEthusa cynapium,ov fool's parsley. It pos-

sesses no practical interest.

CYSTICEECI. These parasites are embryo
taenia or tapeworm, infesting the bodies of

men and different animals. One variety of

the cysticerci has its habitat in the organisms

of men, pigs, oxen, horses, camels, sheep, and
roe-deer; another in the muscles and internal

organs of cattle; a third is found in cattle,

sheep, horses, the reindeer, squirrels, certain

kinds of monkeys, and occasionally in man

;

whilst a fourth—the Cystercus celluloscB^

is more especially met with in measly pork.

Professor Gamgee believes that probably 5
per cent, of the pigs in Ireland are affected

with this last cystercus.

The following figure represents a piece of .-
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measly pork infested with cysticerci. Professor

Leuckart seems to have shown pretty con-

clusively that man may become infested with

a certain form of tapeworm by partaking of
imperfectly cooked veal or beef, infested with
the second variety of the parasite.

CYST'INE. C3NH7SO2. Syn. Ctst'ic
OXIDE. Obtained from cystic oxide calculi

(in powder) by digestion in solution of am-
monia. By spontaneous evaporation the am-
moniacal solution deposits small, colourless

crystals of cystic oxide. It forms a saline

compound with hydrochloric acid, and is de-
composed by the strong alkalies.

CY'TISIWE. A purgative bitter principle,

extracted from the Cytisus Laburnum (Linn.),

or common laburnum, and some other plants.

DAGUERRE'OTYPE. See Photogeapht.
DA"HLIA DYE (dale'-y'a). The shade of

colour which is commonly termed ' dahlia' is a

reddish lilac. It is produced by combining a
blue or purple with red when a compound
colour is used. Upon wool and silk it can
be obtained directly by means of archil or
cudbear, either alone or 'blued' by a small
quantity of sulphate of indigo. Upon cotton
indifferent shades of dahlia are obtained by
macerating in sumac liquor, working in tin

solution, and dyeing in logwood mixed with
some red wood.
DA"HLINE. A species of fecula obtained

from the tubers of the dahlia. It is iden-

tical with inuline. It is not employed in

the arts.

DAIR'Y. The place where milk is kept, and
cheese and butter made. The best situation

for a dairy is on the north side of the dwelling-

house, in order that it may be sheltered from

the sun during the heat of the day. Ample
means should be provided to ensure venti-

lation, and at the same time to exclude flies

and other insects. The temperature should be
preserved, as much as possible, in an equable
state, ranging from 45° to 55° Fahr. To
lessen the influence of external variations of

temperature, the walls should be double, or of

considerable thickness, and the windows pro-

vided with shutters or doors. In summer the

heat may be lessened by sprinkling water on
the floor, which will produce considerable cold

by its evaporation. Dairies built of mud or
' cob ' are preferred in the West of England j

and this preference arises from the uniform
temperature they maintain, on account of the
great thickness of the walls, and their being

very bad conductors of heat. In large dairy-

farms, where butter and cheese are made, the
dairy is generally a separate building, and
divided into 3 or 4 apartments ; one of which
is called the ' milk-room ;' a second the 'churn-

ing-room ;' a third the ' cheese-room,' contain-

ing the cheese-press, &c. ; and a fourth the
' drying-room,' where the cheeses are placed to

dry and harden. To these may be added a
scullery, furnished with boiler, water, &c., for

scalding and cleaning the dairy utensils.

Cleanliness is very essential in all the ope-
rations of the dairy, and in none more so than
in the milking of the cows. The hands and
arms of the milkmaid should be kept scrupu-

lously clean, and should be well washed with
soap and water after touching the udder of a

sick cow, as without this precaution the sores

may be conveyed to the healthy ones. The
milk-cans should be scalded out daily, and, as

well as all the other dairy utensils, should be
kept clean and dry. Before placing the milk
on the shelves of the dairy it should be strained

through a hair sieve or a scarce covered with
clean cheese-cloth, as by this precaution any
stray hairs that may have fallen into the milk-
pail will be taken out.

The average produce of a milch cow, sup-

plied with good pasturage, is about 3 gallons

daily from Lady-day to Michaelmas, and from
that time to February about 1 gallon daily.

Cows of good breed will be profitable milkers,

to 14 or 15 years of age, if well fed. See
BiTTTEE, Cheese, Ceeam, &c.

D'ALBESPYRE'S BLISTERING TISSUE.
Lard and ship's pitch, of each 1 part ; resina

flav. and yellow wax, of each, 4 parts ; finely

powdered cantharides, 6 parts; melted to-

gether, and spread over tafPety.

DAMAS'CUS BLADES. See Steel.

DAMENPULVER—Ladies' Powder (J. Pohl-

mann, Vienna). A face powder composed of

14 parts white lead, 7 of talc, 1 of magnesia,

coloured with carmine and perfumed with
volatile oil.

DAMMAR. A resin employed in mounting
many microscopic objects; such as teeth, hair,

hard bone, and most tissues which have been
previously hardened by treatment with alcohol
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and chromic acid. Dammar is prepared for

use as follows :

—

a. Gum dammar, J oz, ; oil turpentine, 1 oz.

j

dissolve and filter.

b. Gum mastic, J oz. ; chloroform, 2 oz.

;

dissolve and filter. Add solution a to solu-

tion b. (Dr Klein.)

If allowed to become thick by drying,

dammar may be used as luting.

DAMP, under any form, should be avoided.

A humid atmosphere or situation is one of the

commonest causes of agues, asthmas, rheuma-
tism, and numerous other diseases.

Damp Linen is very injurious, and should be
especially avoided. In travelling, when it is

expected that the bed has not been properly

aired, a good plan is to sleep between the

blankets. To ascertain this point the bed may
be warmed, and a cold, dry, glass tumbler
immediately afterwards introduced between
the sheets, in an inverted position. After it

has remained a few seconds, it should be
examined, when, if it is found dry, and un-

dimmed by steam, it may be fairly presumed
that the bed is well aired ; but if the reverse

should be the case, it should be avoided. "SVTien

it is impossible to prevent the use of damp
linen, as articles of dress, the best way to

obviate any ill efPects is to keep constantly in

motion and avoid remaining near the fire, or

in a warm apartment, or in a draught of cold

air until sufficient time has elapsed to allow

of the escape of the moisture. The effect of

evaporation is the reduction of the temperature
of the body; hence the depressing action of

damp linen.

Damp Walls. Ivy planted against the sound
Wall of a house is said to exclude dampness.
If a wall is already damp, ivy planted against

it will, when grown up, cause it to become dry,

provided the brickwork is sound and the damp-
ness does not arise from moisture attracted

upwards from the foundation. Sometimes,
when ivy is propagated from floweringbranches,

it will not adhere to a wall at all ; the way to

get over this difficulty is to cut it back to near
the surface of the ground. The young wood
which will then form will take hold and cling

immediately to almost anything.

The following is said to be a good applica-

tion for damp walls :—Dissolve f lb. of

mottled soap in 1 gallon of water. This
composition is to be laid over the brickwork
steadily and carefully with a large thick

brush, but not in such a manner as to form a
froth or lather on the surface. It must be
allowed 24 hours to dry on the walls. Now
mix i lb. alum with 4 gallons of water; let it

ptand 24 hours, and then apply it over the
coating of soap. The operation must be per-

formed in dry weather.

DAM'SON. A species of small black plum,
much used in the preparation of tarts, &c.

Damsons are rather apt to disagree with deli-

cate stomachs, and also to affect the bowels.

See Plum.

DAN'CING. The practice of dancing as an
amusement or exercise must be almost as old
as the human race itself. Yet, notwithstand-
ing its antiquity and prevalence amongst all

nations, both barbarous and refined, the pro-

priety and advantages of its cultivation are of

a very questionable character. In a hygienic
point of view it can claim no preference, as an
exercise, over the more simple ones of walking
and running; whilst, from the associations it

frequently induces, and the heated and con-
fined atmosphere in which its votaries com-
monly assemble to indulge in it, it becomes
the fertile parent of immorality and con-
sumption. A celebrated cyclopsedist has, per-

haps harshly, but truthfully, defined dancing
to be "a silly amusement for the idle and
thoughtless."

DANDELI'ON. Sj/n. Piss-a-eed ; Tabax'a-
CUM (Ph. L. E. & D.), L. A common British

plant of the natural order Compositse. It is

known among botanists by the names Taraxa-
cum officinale, T. dens leonis, and Leontodon
Taraxacum (Linn.). Its root {Taraxaci Radix,
B. P.) is employed in medicine, being diuretic

and tonic. It is roasted and used as coff"ee,

and when mixed with an equal weight of

foreign coffee constitutes the article once so

much puffed under the name of 'dandelion
coffee.' A similar mixture prepared with cho-

colate forms the ' dandelion chocolate ' of the
shops. The blanched leaves are used in salads,

and the inspissated juice, extract, and decoc-

tion are employed in medicine, and are con-
sidered as detergent, aperitive, and deob-
struent. Ground roasted dandelion root can-
not now be sold under the name of ' dandelion
coffee' or mixed with coffee unless it has pre-

viously paid the chicory duty. See D£COCTloif,
EXTEACT, &c.

DANDRIFF. This is a scaly disease affect-

ing the head, and giving rise to the formation
of the small troublesome particles known as

scurf. A serviceable application is two
drachms of borax dissolved in a pint of cam-
phor water; the head to be washed with this

lotion once or twice a week, or much benefit

may also be derived by washing the head with
tepid water, agitated with a piece of quillar

bark until a strong lather is produced ; or

with water containing salt of tartar, in the

proportion of two drachms of the salt to a

pint of tepid water. As a general rule, the

use of soap is to be discountenanced.

DAN'IELL'S BATTEEY. See Voltaic Elec-
tricity.

DAPH'NIN. A peculiar bitter principle,

discovered by Vauquelin in the Daphne meze-

reum or mezereon. It is procured by sepa-

rating the resin from the alcoholic tincture of

the bark by evaporation ; afterwards, diluting

the residue with water, filtering, and adding
acetate of lead. A yellow substance falls

down, which,when decomposed by sulphuretted
hydrogen, yields daphnin, under the form of

small, colourless, transparent, radiated needles.

34
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It is bitter ; volatile ; sparingly soluble in cold

water ; freely soluble in hot water, and in

alcohol and ether. It possesses basic proper-

ties. See Mezeeeon.
DABNEL. The powder of the seed of the

Lolium temulentum, a poisonous grass, is not

unfrequently found mixed with the flour of

wheat, oats, and other cereals, and when these

latter, under these circumstances, are partaken

of as food, they give rise to more or less alarm-

ing symptoms of poisoning, which are thus

enumerated by Dr Pareira :—Headache, giddi-

ness, languor, ringing in the ears, confusion of

sight, dilated pupil, delirium, heaviness, som-

nolency, trembling convulsions, paralysis, and
great gastro-intestinal irritation. One of the

most specific signs of poisoning by darnel

seeds is said by Seeger to be the trembling of

the whole body. Dr Taylor mentions a case

in which thirty persons who had partaken of

bread containing darnel seeds were violently

attacked with the above symptoms ; and
another case is on record of sixty persons in a

prison at Cologne being similarly attacked

from the same cause. Hassall states that the
flour of the darnel seed presents the following
appearance under the microscope :

—" The
starch corpuscles are polygonal, and resemble
in this respect those of rice. They are, how-
ever, much smaller, and frequently united
into compound grains of various sizes, the
larger grains consisting of some fifty or sixty

starch corpuscles." The structure of the
testa is very diflerent from that of either rice

or oat, or indeed any of the other cereal

grains. It is formed of three coats or mem-
branes. The cells of the outer coat form but
a single layer, and, contrary to the arrange-
ment which exists in the oat, their long axes
are disposed transversely, in which respect
they resemble rice. Tlie fibres of the husk o£
rice and the cells of the testa of Lolium are,

however, very distinct in other respects. In
the former the cells are long and narrow,
forming fibres, while in the latter they are
but two or three times as broad.

The cells of the second coat, which are
ranged in two layers, follow a vertical dis-

position, an arrangement which is contrary to

that which obtains in all the other cereal

grains with the exception of rice. The cells of

the third coat form but a single layer, and
resemble those of other grains.

DATU'RA. Syn. Thoen-appie; Steamo'-
KIUM (Ph. L. E. & D.), L. A genus of plants
belonging to the nightshade order, or ^ Atro-
pacece.' The species Datura Stramonium is an
important medicinal plant, the leaves and seeds

being officinal in B. P. It is anodyne and seda-
tive, but not hypnotic, though it will often
induce sleep by relieving pain. It affects the
constitution in much the same way as bella-

donna.

—

Dose, 1 to 4 or 5 gr., in asthma, gout,
headache, neuralgic and rheumatic pains, &c.
In spasmodic asthma smoking the leaf often

gives instantaneous relief, but must be ex-

hibited with care, as the whole plant is in-

tensely poisonous. No antidote is known.
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Another species, namely, Datura tafula, is

now preCerred for cigiws or cigarettes.

Cigars are made from Datura Stramonlumwore
frequently than from Datura tatula. They
are recommended for asthma. See Asthma,
Cigars (Stramonium), Datttria {beloiv).

DATU'RIA. St/n. Datd'kine, Daturin'a,
Hyoscy'amine. An organic alkali, disco-

vered by Gciger and Hesse in Datura Stra-

inonium or thorn apple. It occurs also in

Syoscyamus niger or henbane. It is best ob-

tained from the seeds. Daturia dissolves in

280 parts of cold and 72 parts of boiling

water ; it is very soluble in alcohol, less so in

ether. It tastes bitter, dilates the pupil

strongly, and is very poisonous. It may be

sublimed unaltered, and may be obtained in

prismatic crystals by the addition of water to

its alcoholic solution. With the acids it for ms
salts, which are mostly crystallisable.

DAVIDS-THEE—David's Tea (B. Fragner,

Prague). Recommended as a domestic remedy
for chronic catarrh of the lungs and air

passages, and especially for tuberculosis. A
mixture of equal parts of great centaury,

hyssop, chervil (Scandix odorata), white hore-

hound, milfoil, Iceland moss, and carduus

benedictus.

Davids-Thee, Echter Karolinentlialer

—

Genuine Karoin's Dale David's Tea (Krai).

Recommended for the same diseases as the

preceding. A mixture of white horehound,

milfoil, Iceland moss, great centaury, and
ground ivy. According to a communication
from a Bohemian apothecary the original pre-

scription reads thus :—Herba cerefolii (Scan-

dicis, chervil), hb. centaurii minoris (lesser

centaury), hb. marrub. (horehound), flor. mille-

fol. (milfoil flowers), lichen. IsL, of each 6

parts ; hb. hyssopi, 3 parts ; hb. cardui bene-

dicti, 2 parts. (A. Selle.)

DEAD, DISPOSAL OF. As every dead body
during the process of the decomposition it

undergoes gives rise to products that are not

only in the highest degree offensive, but in

an especial sense dangerous to the health and
lives of a community, the disposal of the

dead in a manner best calculated to ensure,

with the removal of the corpse from amongst
the survivors, the least injurious consequences

of its subsequent decay, becomes a problem of

supreme importance to the sanitarian.

Probably amongst the nations of antiquity

the Romans, with their eminently practical

minds, and as we may infer from their other
enlightened sanitary arrangements, were the
only ancient people who were not guided
either by superstitious or religious ideas

in the disposal of their dead, at one
time burned, but afterwards buried them.
The Greeks practised cremation, the Egyp-
tians embalmment (previously disem-

bowelling the body), under the belief that

after the lapse of many thousands of

years the soul would return to its earthly

mansion. The Hebrews sometimes burned

their dead, and sometimes interred them.
Amongst the ancient Hindoos the body was
got rid of sometimes by cremation, sometimes
by being cast into the Ganges, or other sacred

river, and sometimes by exposure, until eaten

by vultures. The Icthyophagi, or iish-caters,

appear to be the only people of antiquity

who disposed of their dead by throwing them
into the sea.

Amongst modern civilised nations interment
is the method almost universally adopted for

disposing of the dead.

Embalmment has been of late years occasion -

ally practised in America, and was frequently
adopted during the late civil war in many
cases, since it afforded the means of sending
the bodies of the slain to surviving relatives

at long distances. Sir Henry Thompson's
advocacy of cremation was the means of

causing the establishment in England a few
years back of a society for its introduction ;

but neither here nor in Germany, where it

hasoccasionally been employed, has the practice

being adopted, save in a very few instances,

most of which seem to have been merely ex-

perimental. In Calcutta cremation is still

practised to some extent by the native popu-
lation; the process being very effectively

carried out by a French company, which has
been established for some years. We may
mention here an important modification of

the ordinary form of interment proposed by
Mr Sydney Hadden. Mr Hadden's proposal is

to dispense with the cofBn, and to place the
corpse instead in a large wickerwork recept-

acle filled with flowers, then inter it.

Of the three modes of disposal of the dead,

viz. by burial, by burning, and by consignment
to the sea, the first, as we have already said,

is the almost invariably prevalent custom
amongst civilised communities. That in a
sanitary point of view it is less to be com-
mended than either of the other methods is,

we think, not difiicnlt of demonstration.
When a body is burned the resulting gaseous
products of combustion, which most probably
consist mainly of carbonic acid, carbonic oxide,

and nitrogen, diff'use harmlessly into the atmo-
sphere, and there remains behind only the

calcined bones which formed the skeleton.

An experiment by Sir Henry Thompson has

shown that cremation may be performed
without giving rise to odour of any kind at a
comparatively small expense, and within a
very moderate space of time. He burned a

body weighing 227 lbs. in fifty-five minutes
by placing it in a cylindrical metallic vessel

seven feet long and six feet in diameter, pre-

viously heated to incandescence. The evolved

gases were made to pass over a large surface

of strongly heated fire-bricks, which formed
part of the furnace in which the metallic

vessel was placed. The furnace and its

fittings were designed by Dr Siemens. The
remaining ashes weighed about 5 lbs. In his

pamphlet ' On Cremation/ Sir Henry Thomp-
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son has proposed that the cu torn, if adopted,

should be carried out in the following manner ;

" When death occurs, and the necessary cer-

tificate has been given, the body is placed in

a light wood shell, then in a suitable outside

receptacle preparatory to removal for religious

rites or otherwise. After a proper time has

elapsed it is conveyed to the spot where cre-

mation is to be performed. There nothing
need be seen by the last attendant or attend-

ants than the placing of a shell within a small

compartment, and the closing of the door upon
it. It slides down into the heated chamber,
and is left there an hour until the necessary

changes have taken place. The ashes are then

placed at the disposal of the attendants." Sir

Henry suggests that, previous to the burning

ofany corpse, proper ofiflcers appointed for the

purpose should examine into and certify* as to

the cause of death, and if satisfied that it has

resulted from natural events, that they should

give the certificate he alludes to.

Sir Henry Thompson proposes that the

functions of the officers appointed for this

purpose should be the same as those of the

medicins verificateurs, who are medical in-

spectors appointed by the municipality of Paris

and the other large cities, whose duty consists

in visiting each house where a death occurs,

in assuring themselves that the person is

really dead, and that there are no suspicious

circumstances attending the demise.

In Paris alone there are more than eighty

of such medical functionaries.

Burial by casting the corpse into the depths

of the sea possesses the great advantage over

ordinary interment of removing it from near
the habitation of man, whilst the sea water,

by its antiseptic properties, would be as little

favorable to the dissemination of noxious

putrescent compounds as cremation is. On
the contrary, if the dead are disposed of by
the ordinary method of burial, the objection-

able effects arising from their decomposition

in the earth are, under the most favorable

conditions, only partially overcome ; and the

reason is obvious, since whilst deep-sea burial

prevents animal decay altogether, and burning
destroys the body, which, if not got rid of,

would become putrid ; burial i'n the etii th

permits its slow and lengthened decomposition

to go on unchecked, and to thus very frequently

become a source of contamination and danger
to health.i

The atmosphere in the vicinity of grave
yards and cemeteries is notoriously unhealthy,

1 "After death the buried body returns to its elements
and gradually, and often by the means of other forms of

life which prey on it, a large amount of it forms carbonic
acid, ammonia, sulphuretted and carburetted hydrogen,
nitrous and nitric acids, and various more complex gaseous
products, many of which are very fetid, but wliicli, liow-
ever, are eventually ail oxidised into tlie simpler combina-
tion. The non-volatile substances, the salts, become con-
stituents of the soil, pass into plants, or are carried away
into the water percolatini; tiirough the ground. The
hardest parts, the bones, remain in sonie soils for many
cfniiLries, and even for long periods retain a portion of
their animal constituents."—Pakkes.

whilst water taken from wells situated near
them is often so impure as to be wholly unfit

for drinking. Several instances are on record

in which the disturbance of an old graveyard
has frequently been the means of disseminat-

ing disease. Bnt although the disposal of the

dead by means either of cremation or by con-

signment of the body to the deep caverns of

the ocean are methods, in a hygienic point of

view, immeasurably superior to earth-burial,

there are, we think, certain obstacles to their

adoption, even to a limited extent, by civilised

communities, at any rate, for many years to

come.
" Roth cremation and deep-sea burial are

open to the objection, that should the proposed
officers appointed to inquire into the circum-

stances attending death have been mistaken
in their verdict, as for instance in overlooking,

or not suspecting a case of secret poisoning,

not only would the murderer escape detection,

but a sense of possible immunity from punish-

ment might act as an encourngement to others

who were equally guilty minded. The pro-

posal that the stomach should be preserved,

and kept for a certain time, and, in case of

suspicion justifying it, examination, would in

many instances fail to lead to detection, since,

if certain alkaloids had been employed, they

would have to be searched for, not in the

stomach, but in the tissues of the dead body.
Again, an obstacle to the universal adoption of

deep-sea burial would be, in the case of vast

continents, the difficulty of transmission from
their interior, of the corpse, to the shore.

But even if these objections against crema-
tion and sea-burial could be overcome (and

possibly they may be eventually), there would
still remain the invincible repugnance of the

survivors to what sentiment and feeling will

persist in regarding as cruel indignity and
irreverence toward the dead.

" Yet the eventual disposal of our frames
is the same in all cases ; and it is probably a
matter merely of custom which makes us

think that there is a want of affection, or of

care, if the bodies of the dead are not suffered

to repose in the earth that bore them.
" In reality, neither affection nor religion can

be outraged by any manner of disposal of the

dead which is done with proper solemnity and
respect to the earthly dwelling-place of our

friends. The question should be placed entirely

on sanitary grounds, and we shall then judge
it rightly.

" What is the use of preserving for a few
more years the remains which will be an
object of indifference to future generations ?

The next logical step would be to enshrine

these remains in some way so as to ensure their

preservation, and we should return to the vast

burial mounds in Egypt.
" At present the question is not an' urgent

one, but if peace continue, and if the popula-

tion of Europe increase, it will become so in

another century or two.
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" Already in this country we have seen, in

our own time, a pireat change; the objection-

able practice of interment under and round
churches in towns has been given up, and the

population is buried at a distance from their

habitations. For the present that measure
will probably suffice, but in a few years tlie

question will again inevitably present itself."'

Since however, for the reasons above speci-

fied, earth-burial seems to be the only meiins

of disposing of the dead likely to prevail for

many years to couie, the question arises as to

liow its attendant evils can be as much as

possible minimised. The following sugges-

tions, that may assist to effect this, are

offered :—As quickly as possible after death

the body should be covered with sawdust, to

which carbolic acid has been added, a precau-

tion which not only prevents the escape of

fetid gases, but also of putrescent fluids from
a badly jointed coffin. Charcoal, although an
excellent disinfectant, from its colour, could

not out of consideration for the feelings of

the relatives or friends, be used until the

coffin with its contents had been screwed down.
It is always desirable (save for some special

reason) that the corpse should be interred

within three or four days of the demise. If a

body has to be kept above ground for some
time, Mr Herbert Barker recommends a

thin layer of sawdust and sulphate of zinc to

be placed over it, in the proportion of two
parts of the former to one of the latter. The
coffin should be made of a material impervious

to the air, and of such strength as to with-

stand the pressure of the overlying earth.

Mr Wynter Blyth, in his ' Dictionary of

Hygiene,' recommends a coffin described by
Mr Baker in his evidence before the sanitary

commission. The body being first of all

placed in a common shell, this shell is placed

in the coffin ; the interval between the two is

filled with common pitch, and then the outside

coffin is coated over with pitch; so that it is

as perfectly air-tight as a leaden shell. If

desired a glass can be placed so as to leave

the face exposed to the view of a jury when
necessary with regard to the interment.

The advantages of deep over shallow bury-

ing are obvious. The greater the mass of

superincumbent earth into which the gaseous

products of decomposition diffuse, the better

the chance of their absorption and removal
by the soil, and the less risk of their conse-

quent escape into the contiguous atmosphere,
as well as of the danger of contamination to

the water of wells, &c. The depth of the
grave varies in different countries. In Aus-
tria it is 6 ft. 2 in. ; in Hesse Darmstadt, from
5 ft. 7 in. to 6 ft. 6 in.; Munich, 6 ft. 7 in.

;

Stuttgard, 6 ft. 6 in. ; Russia from 6 ft. 10
in. In our country the practice is generally

to make the depth about 6 feet, but then cof-

fins may be placed one on the other, so that, as

an actual fact, they often very closely approach
» Parkes.

the surface. The regulations followed at
Stuttgard are much to be commended. In the
cemeteries there the space allotted for each
grave is an oblong piece of land 10 feet in
length and 5 feet broad. In France the graves
vary in depth from 1:^ metres (4.-921 feet) to
2 metres (6-561 feet). They are 8 decimetres
(2-264 feet) in breadth, and distant the one
from the other from 3 to 4 decimetres (11"911
inches to 1-132 feet.)" (Blyth.)

To render a cemetery therefore as little pre
judicial as possible to a community, not alone
should deep burial be enforced, but only one
body should be permitted to be deposited in a

gi-ave, at least, till after the lapse of some
years. Some sanitary authorities recommend
the use of quicklime or charcoal, advising them
to be thrown into the grave previous to its

being closed. Of the two, charcoal is the
preferable disinfectant, although it does not
entirely prevent putrefaction, nor the evolution
of bad-smelling gases. No more efficient means
of absorbing organic matters, and carbonic
acid given off by the decaying corpse in the
earth, can be devised than that of rapidly
growing trees and shrubs in abundance around
the graves.

For the funereal cypress and yew, which are
slowly growing trees, why should a needless

sentiment prevent the substitution of the much
more sanitary and less sombre-looking euca-
lyptus in countries where this plant will

flourish ?

Old burial-grounds which have become offen-

sive may be best disinfected by covering the
ground with fresh earth to the depth of seve-

ral inches, and by planting it with trees and
sowing it with grass seed. Twenty-six city

graveyards covering a superficial area of about
48,000 square yards, and in which, according
to moderate calculation, there were not less

than 48,000 tons of human remains, were suc-

cessfully dealt with in this manner.
In the case of church vaults they should be

first opened, a quantity of quicklime thrown
into them, and thus freely exposed to the ex-

ternal air. The coffins should then be re-

arranged crossways like bricks in a building,

and filled in with dry earth or masons' rubbish,

mixed with about 5 or 10 per cent, of vege-

table charcoal. The vaults should next be

ventilated by means of an upcast and down-
cast shaft of the size of a rain-water pipe,

and the whole should then be closed in. In
1860, two hundred and fifty vaults in seventy-

one city churches were thus disinfected.'

These vaults contained the coffins and remains

of at least 11,000 dead bodies, which, previous

to the adoption of the above measures, were
very offensive.^ When bodies are removed
from the vaults to other places, Dr Letheby
recommends them to be in closed coffins and
in cases containing an abundant supply of

carbonate of lime powder.

The disposal of the dead frequently becomea
• Letheby.
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a matter of considerable difficulty in time of

war or during a siege. Under these circum-

Btances cremation may be found the most
desirable method of getting rid of them. If

the bodies are buried they should always be

at as great a distance as possible from one

another, and as deep as they can be. If pro-

curable, charcoal should be thrown over them ;

if it cannot be obtained sawdust and sulphate

of zinc, or carbolic acid, may be employed.

Quicklime is also commonly used, but it is less

useful.

At Metz, in 1870, the following plan was
adopted : —A pit of about 17 feet in depth

was filled with dead disposed of as follows :

—

A row of bodies was laid side by side ; above
this a second row was placed, with the heads

laid against the feet of the first row ; the

third row were placed across, and the fourth

row in the same way, but with the heads to

the feet of the former; the fifth row was
placed as No. 1, and so on.

Between each layer of bodies aliout an inch

of lime, in powder, was placed. From 90 to

100 bodies were thus arranged on a length

of 6i feet, and reached to about 6 feet to the

surface ; the pit was then filled up with earth,

andthough 8400 bodies were putin that pit there

were no perceptible emanations at any time.

Around Metz the graves of men, horses, and
cattle were disinfected with lime, charcoal,

and sulphate of iron. Immense exertions were
made to clean and disinfect the camps and
battle fields, and in the month of May, 1871,

from 1200 to 1600 labourers were employed
by the Germans. Wherever practicable the

ground was sown with oats or barley or grass.

The hillocks formed by the graves were planted

with trees.

In many cases at Metz bodies were dug up
by the Geraians, when there was any fear of

water-courses being contaminated, or if houses

•were near. On account of the danger to the

workmen, graves containing more than six

bodies were left untouched, and the work was
always done under the immediate superinten-

dence of a physician. The earth was removed
carefully, but not far enough to uncover the

corpse J then one end of the corpse was un-

covered, and as soon as the uniform or parts of

the body were seen, chloride of lime and saw-

dust, or charcoal and carbolic acid, put in ; the

whole earth round the body was thus treated,

and the body at length laid bare, lifted and
carried away. The second body was then

treated in the same way.

Near Sedan, where there were many bodies

very superficially buried, burning was had re-

course to. Straw mixed with pitch was put

into the graves, and was lighted ; one ton of

pitch sufficed for from 15 to 20 bodies. Opi-

nions as to this practice were divided, and it

is not certain how many graves were thus

dealt with. It seems probable that only the

surface of the body was burnt, and when many
bodies were together in the grave, some were

not touched at all. On the whole the experi*

ment appears to have been unsuccessful.

The Belgian experience at Sedan was in

favour of employing chloride of lime, nitric

acid, sulphate of iron, and chlorine gas. Car-
bolic acid did not answer so well. The sul-

phate of zinc and charcoal, which Barker
found so useful, was not tried.

^

Various statutes have been framed for the

burial of the dead and for the management
and selection of the burial-grounds. In the

carrying out of these enactments the local

authorities have only an indirect voice, excep-

tion being made in the case of a local govern-

ment district in which the vestry determines

to appoint a burial board. The vestry then

has power to constitute the local board so ap-

pointed the burial board of such district or

parish, and to rule that the expenses of such

burial board sliall be met by a rate levied on

such parish, after the manner of a general

district rate.

Vict. 21 and 22, c. 90, s. 49, enacts that if

such parish has been declared a ward for the

election of members of the local board, such

members are to form the burial boai d for the

parish.

By Vict. 24 and 25, c. 61, s. 21, it is enacted

that a sanitary authority mny provide a proper

place for the reception of dead bodies, as well

as for those which are to be subjected to a
post-mortem examination.

A sanitary authority is also empowered to

make arrangements for interment. Any urban

sanitary authority has the power of regulating

these matters by by-laws. When once consti-

tuted a burial board, a sanitary authority has

to see to the carrying out of the Burial Acts,

to repair the fences of disused burial grounds,

and generally to keep in proper order and

regulate all burial grounds within its juris-

diction.

The law enacts that the proper sanitary au-

thority shall close any burial ground which is

detrimental to the health of those living in

its neighbourhood, or of persons frequenting

any church ,- and throws upon such sanitary

body the duty of providing a proper place of

interment elsewhere.

It may be well to know that by common
law it is incumbent upon any person under

whose roof a death has taken place to pro-

vide the corpse with interment. Such person

may neither cast the body forth, nor carry it

uncovered to the grave, but he must give it

decent burial. This obligation is imposed

upon public bodies as well as on private persons.

Upon presentation of a certificate signed by

a properly qualified medical practioner, a jus-

tice of the peace may order, under certain cir-

cumstances, the removal of the dead body to

a mortuary.
Interment within the walls, or underneath

the pavement or floor of any church, or other

place of public worship, built in any urban

1 'Parkea.
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district, liaa since August 31st, 1848, been
interdicted under a penalty of £50-
DEAF'NESS. An imperfection or absence of

the sense of lieiirlng. When deafness is present

in infancy and childliood.it isacicompaniodwith

dumbness, or imperfect articulation, in conse-

quence of the impossibility of conveying a

knowledge of the sounds necessary for the

exercise of the imitative faculty of speech.

Deafness frequently arises from some imper-
fection or obstruction of the passage leading to

the membrane of the tympanum or drum of

the ear. In some cases this passage is totally

closed by a membrane, or some malforma-
tion of the tube, which may frequently be

removed by a surgical operation. Even in-

stances of partial obliteration of this passage

have occurred, which have been successfully

treated. The researches of Mr Yearsley have
established the fact, that enlarged tonsils are

a very common cause of deafness; and when
8uch is the case, their excision will generally

effect a cure. To this form of the affection

Mr Yearsley applies the term 'throat deaf-

ness.' Another cause of deafness is the pi-e-

sence of foreign bodies in the aural passages
or the accumulation of hardened wax. In
these cases the best treatment is to inject

warm water into the ear by means of a proper
syringe. When deafness arises from imper-
fection of tlie tympanum or drum of the ear,

the effects of the application of the artificial

membrana tympani invented by Mr Yearsley
(moistened cotton wool) are generally imme-
diate and truly wonderful. By its aid persons
previously so deaf as to be incapable of bearing
their share in conversation have been enabled
to hear an ordinary whisper. Insects may be
destroyed by pouring a spoonful of warm olive

oil, or camphorated oil, into the ear over night,

retaining it there until the next morning by
means of a piece of cotton wool, when it may
be washed out with a little mild soap and warm
water. When there is a deficiency of the
natural secretion of wax, or a dryness of the
aural passage, mild oleaginous stimulants may
be employed. For this purpose a little olive oil,

almond oil, to which a few drops of oil of tur-

pentine, oil of juniper, or camphor liniment,

have bpen added, may be used with advantage.

A piece-of cotton wool moistened with glyce-

rin is an excellent application in such cases.

When deafness is accompanied with continued
acute pain, or a discliarge of purulent matter,

inflammation of the tympanum, or some other
portion of the internal ear, probably exists,

and medical advice should be sought as soon as

possible. The deafness that frequently accom-
panies a violent cold is generally caused by
obstructions in the Eustachian tubes, and goes
off as soon as the secretions return to a healthy

state. In some forms of deafness blisters

behind the ears are useful. A clove of gai-lie

wrapped in cotton or gauze, or a few drops of

the juice introduced into the ear, is extremely
efficacious in nervous deafness. When imper-

fect hearing depends upon obtundity of the
auditory nerve, or an extensive obliteration or
malformation of the internal ear, it scarcely

admits of cure.

Deafness, Taylor's Remedy for. Prep. Prom
oil of almonds, 1 lb. ; garlic, bruised, 2 oz.

;

alkanet I'oot, \ oz. ; digest for a week, and
strain. A little is poured into the ear in

deafness.

DEATH. In cases of sudden death inter-

ment should be deferred till signs of putre-
faction begin to appear, especially when no
gradation of disease has preceded, as in

cases of apoplexy, hysterics, external injuries,

drow.iing, suffocation, &c. No sooner has
breathing apparently ceased, and the visage

assumed a ghastly or a death-like hue, than
the patient, after his eyes are closed, is too
often hurried into a coffin, and the body,

scarcely yet cold, is precipitated into the
grave. So extremely fallacious are the signs

of death that the semblance has been fre-

quently mistaken for the reality. By prompt
means and judicious treatment, many persons,

when in such a condition, have been happily

restored to their families and friends. The
effects of sound upon animal life is astonishing.

The beat of a drum, for instance, has had a

very beneficial effect upon persons in a state

of suspended animation. At one time a
scream, extorted by grief, proved the means
of resuscitating a person who was supposed
to be dead, and who had exhibited the usual

recent marks of the extinction of life. In
cases of catalepsy or trance, having the sem-
blance of death, the action of the lungs and,

heart continues, though in a nearly imper-
ceptible degree. By placing a cold mirror or
piece of highly polished metal immediately
over the mouth of the patient, symptoms of

moisture will appear upon the surface if the
most feeble respiration takes place.

DEBIL'ITY. Syn. Debil'itas, L. Weak-
ness ,• languor ; feebleness. When this arises

from a diseased action of the stomach, the
occasional use of mild aperients, follov,red by
bitters and tonics, may be had recourse to.

When from a general laxity of the solids, and
there are no symptoms of fever, nor a tendency
of blood to the head, a course of chalybeates

generally proves advantageous. See Anemia,
Atrophy, &c.

DECANTA'TION. The operation of pouring
or drawing off the clear portion of a liquid

from the impurities or grosser matter that has
subsided. It is commonly performed, either

by gently inclining the vessel, or by the use

of a syphon or pump. In the laboratory it is

much resorted to in the purification of pre-
cipitates, or other similar operations, wliere

repeated edulcoration or washing is required,

for which purpose it is preferable to filtration,

from being less troublesome and more econo-
mical. In these cases, after a sufficient time-

having been allowed for the subsidence of the
precipitate or powder, or for the eleadug of-
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the supernatant fluid, the latter is decanted,
and its place supplied by a fresh portion of

water, which, after sufficient agitation, is simi-

larly treated, and the whole operation repeated
as often as necessary.

DECANT'ERS. There is often much difB-

culty experienced in cleaning decanters, espe-

cially after port wine has stood in them for
some time. The best way is to wash them
out with a little pearlash and warm water,
adding a spoonful or two of fresh-slaked lime,

if necessary. To facilitate the action of the
fluid against the sides of the glass, a few small
cinders or pieces of raw potato may be used.

A spoonful of strong oil of vitriol will also

rapidly remove aay kind of dirt from glass

bottles. Decanters which have become furred
by holding hard water may be cleaned with a

spoonful of hydrochloric acid (' spirits of salt'),

diluted with 3 or 4 times its weight of water.

DECARBONISA'TION. This operation is

performed on cast iron, to convert it into

soft iron. The articles to be decarbonised
are packed in finely powdered haematite, or

native oxide of iron, to which iron filings are
often added, and exposed for some time to a
strong red heat, by whicli the excess of carbon
is abstracted or burnt out. The process some-
what resembles annealing or cementation.
DECAY'. See Ekemacausis.
DECIMALS. Syn. Decimal reactions.

Fractions which have for their denominator
10, or some powti of ten j as 100, 1000, &c. j

the number of ciphers in the denominator
heing always equal to the number of figures

in the numerator. Thus, "2, '25, '125, respec-

tively represent -^^, -^^, ^^g. The denomi-
nator of decimals is never written, the dot
placed before the first figure of the numerator
expressing its value. Ciphers placed on the

right hand of a decimal fraction do not alter

its value ; for '5, '50, •500. are each equal to

^ ; but ciphers placed on the left hand of a

decimal diminish its value in a tenfold pro-

portion ; thus, '3, *03, "003, respectively answer
to the common fractions -j^, -j^, and yoVo-
Every figure on the left-hand side of the dot

or decimal sign is a whole number.
Addition and bubteaction of decimals

are performed in the same manner as with
common numbers, care being taken to place

the numbers under each other according to

their several values; as, tens under tens,

hundreds under hundreds, &c.
• Multiplication of decimals is performed

in precisely the same manner as with whole
numbers, merely pointing off as many figures

in the product as there are decimals in the
multiplier and multiplicand put together.

Division of decimals. As the last, but
pointing ofi' as many figures in the quotient
as the decimal places in the dividend exceed
those of the divisor. If there are not figures

enough in the quotient, the deficiency must
be supplied by prefixing left-hand ciphers.

Ciphers are also added to the right hand of
the dividend, or to a remainder, when there are

more figures in the divisor than in the dividend,
by which the quotient may be carried on to
any extent.

A vulgar fraction is reduced to a decimal
by dividing the numerator (increased sufii-

ciently with ciphers) by the denominator.
Thus, i= -5, i = -125, &c.
The value of a decimal, of any denomination,

is found by multiplying it by the number of
parts in the next less denomination, and cut-

ting off as many places to the right hand as

there are decimals, and so on until the terms
are exhausted. Thus, '634! oz. is=

•634

8

5-072 drachms.
60

4-320

or, 5 dr. 4| gr. (nearly).

The constant use of decimals in the labo-
ratory, in the surveys of the Excise, and in

numerous chemical calculations, induces us to

press the subject on the attention of operatives
and others of neglected education. An atten-

tive perusal of the above, and a few hours'

application, will make the matter familiar
to them.
DECOCTION. Syn. Decoct'um, L. An

aqueous solution of the active princijjles of any
substance obtained by boiling ; also the pro-
cess of preparing such solutions.

The eff"ect of decoction in water differs

greatly from that of infusion. At the tem-
perature of 212° Fahr., the essential oils and
aromatic principles of vegetables are dissipated

or decomposed ; while by infusion in hot
water, in covered vessels, they remain for the
most part uninjured. The solvent powers of

boilmg water are, however, much greater than
those of hot water ; and many vegetable prin-

ciples scarcely acted on by the one are freely

soluble in the other. This is the case with
many of the alkaloids, on which the medicinal
virtues of several vegetables depend. On the
other hand, the solutions of many substances,

though more readily made by boiling, are

speedily weakened or rendered inert by ebul-

lition, in consequence of the active principles

being either volatilised along with the steam,

or oxidised or decomposed by exposure to the
atmosphere. This is particularly the case

with substances abounding in extractive or

astringent matter. When the medicinal pro-

perties of vegetables are volatile, or are injured

by a strong heat, infusion should be had re-

course to, in preference to boiling; but when
a solution of the fixed constituents is alone

sought, decoction is preferable.

The substances employed for making decoO'

tions thould be well bruised, or reduced to a

\
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very coarse powder, or, if fresh and soft, they

should be sliced small. In the former case,

any very fine powder or adhering dust should

be removed with a sieve, as its presence tends

to make the product thick and disagreeable,

and also more troublesome to strain. The
vessel in which the ebullition is conducted
should be furnished with an accurately fitting

cover, the better to exclude the air ; and the

application of the heat should be so conducted
that the fluid may be kept simmering, or

only gently boiling, as violent boiling is not
only quite unnecessary, but absolutely injurious

to the quality of the product. In every case

the liquor should be strained whilst hot, but
not boiling, and the best method of doing tiiis

is to employ a fine hair sieve, or a coarse flannel

bag. In general it is found that, as decoctions

cool, a sediment is formed, in consequence of

the boiling water dissolving a larger portion

of vegetable matter tlian it can retain in solu-

tion when cold. This deposit for the most
part consists of the active principles of the

solution, and, unless when otherwise ordered,

should be mingled with the clear liquid by
agitation, when the decoction enters into

extempoi'aneous compositions, or when the

dose is taken.

The length of time occupied by the ebullition

is another point demanding some attention.

Long boiling is in no case necessary, and should

be avoided, especially in decoctions prepared

from aromatic vegetables, or those abounding
in extractive. The Colleges, in such cases,

direct the ingredients " to be boiled for a

short time," or " for ten minutes ;" or they

limit the period of the ebullition by stating

the quantity that must be volatilised, as

—

" boil to a pint, and strain." The last method
is generally employed for those substances that

do not suffer by lengthened boiling.

In preparing compound decoctions those

ingredients should be boiled first which least

readily give up their active principles to the

menstruum, and those which most readily

part with them should be added afterwards.

In many cases it is proper simply to infuse the

more aromatic substances in the hot decoc-

tion of the other ingredients, by which means
their volatile principles will be better pre-

served.

Distilled water, or perfectly clean rain

water, should alone be used for decoctions,

extracts, and infusions. Spring and river

water, from containing lime, have much less

solvent matter.

The aqueous solutions of organic matter,

from the nature of their constituents, rapidly

ferment or putrefy, at the ordinary tempera-
ture of the atmosphere. Neither decoctions

nor infusions are fit to be used in dispensing,

unless made the same day. They should, con-

sequently, be only prepared in small quantities

at a time, and any unconsumed portion should

be rejected, as it would be imprudent for the

dispenser to risk bis own reputation, and the

welfare of the patient, by employing an article

of dubious quality.

It has of late years become a general prac-

tice for the wholesale houses to vend prepa-
rations under the name of 'Concentrated
Decoctions,' which, with the exception of the
compound decoction of aloes, are stated to be
of 8 times the pharmacopojial strength ; so

that one drachm of these liquids added to

seven drachms of water forms extemporaneous
decoctions, professedly resembling those of the
pharmacopoeia. The decoction of aloes is

made of only four times the usual strength,

as the nature of its composition would not
permit of further concentration. Such pre-

parations are, however, very imperfect sub-
stitutes for the freshly made decoctions. The
extreme difficulty of forming concentrated
solutions of vegetable matter with bulky
ingredients too often leads to the omission of

a portion of the materials, or to the practice

of concentrating the liquid by long evaporation.

In the first case the strength is, of course, less

than it should be j and in the second, the
quality is injured, and perhaps the preparation
is rendered nearly inert by the lengthened
exposure to heat, and the consequent volati-

lisation or decomposition of its active con«
stituents. The common practice of adding a
considerable portion of spirit to these prepara-
tions, which is absolutely necessary to preserve
them, is also objectionable, as, in many of the
cases in which decoctions are prescribed, this

article, even in small quantities, exerts a
prejudicial action. Some concentrated decoc-

tions have been recently offered for sale which
do not contain alcohol, being preserved by the
addition of sulphurous acid, or sulphite of
lime.

Decoction of Alconorque. Syn. Decoctttm
ALCONOECO. American alconorque bark, \ oz.j

water, 16 oz, ; boil to 8 oz., and strain.

—

JDose^

1 oz. two or three times a day, in phthisis.

Decoction of Alder. Syn. Decocttjm alni.
Bark of common alder, 1 oz. ; water, 20 oz. j

boil to 16 oz.

Decoction of Alder, Black. Syn. Decoctumc
Rhamni Peanq-ul^. Black alder bark,
dried, 1 oz. ; water, 1^ pint ; boil to I pint,

and strain.

Decoction of Al'oes. Syn. Compound d. of
A., Balsam of life; Battme de vie, Fr.

;

Decoctum al'oes (Ph. E.), D. a. compos'i-
TUM (B. P. and Ph. D.), L. Prep. 1. (B. P.)

Extract of liquorice, 1 oz.; extract of socotrine

aloes, 2 dr. ; powdered myrrh and saffron, of

each, \\ dr.; carbonate of potassa, 1 dr.; tinc-

ture of cardamoms, 8 oz. ; water, a sufficiency.

Coarsely powder the extract of aloes and
myrrh, and put them, together with the car-

bonate of potash and extract of liquorice, into

a covered vessel, with a pint of distilled water ;,

boil gently for five minutes, then add the

saffron; let the vessel with contents cool,

then add the tincture of cardamoms, and,

covering the vessels closely, allow the ingre-
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dienfcs to macerate two hours, finally strain

through flannel, pouring as much distilled

water over the contents of the strainer as will

make the product measure 30 oz.

2. (Ph. E.) AloeSj myrrh, and saffron, of

each 1 dr. ; extract of liquorice, ^ oz. ; car-

honate of potassa, 40 gr. ; water, 16 fl. oz.

;

boil to 12 fl. oz.; strain, and add ofcompound
tincture of cardamoms 4 fl. oz.

3. (Ph. D.) As No. 1 (nearly), but using
hepatic aloes.

A warm cathartic.

—

Dose, \ to IJ oz. ; in

habitual costiveness, dyspepsia, jaundice, &c.

Ois. By boiling the saffron as ordered by
the Dublin and Edinburgh Colleges, nearly the
whole of its fragrance is dissipated. A better

plan is to macerate it in the tincture for a few
days, previously to adding the latter to the
decoction of the other ingredients. After the
tincture has been strained off from the saffron,

the latter may be washed with a little water, to

remove any adhering colour and odour, and this

may be added to the decoction. The addition
of the tincture produces a deposit of mucila-
ginous and feculent matter, which has been
dissolved out of the liquorice, for which reason

some houses omit the latter altogether, and
supply its place with an equal quantity of

sugar or treacle, and a little colouring. By
this method the liquid, after being once
obtained clear, will continue so for any length
of time.

4. (Wholesale.) Solazzi juice, 1| lb. ; kali

(carbonate of potassa), 4 oz. ; hepatic aloes,

65 oz. ; myrrh (small), 5 oz. ; water, 4| galls.

;

boil to 3 galls., strain through flannel, cool,

and add, of compound tincture of cardamoms,
10 pints ; previously digested for 10 days on
saffron, 2^ oz. ; mix well, and add essential

oil of nutmeg, 15 drops; oils of cassia and
caraway, of each 10 drops ; and oils of cloves

and pimento, of each 5 drops ; in a week decant
the clear portion from the sediment, and pre-

serve it in a cool place.

5. (Concentrated; D. A. cowcbntea'tum,
L.)

—

a. Lump sugar, 8 oz.; colouring, | pint;

carbonate of potash, 2 oz. ; aloes, 3j oz.

;

myrrh and saffron, of each 2^ oz. ; compound
tincture of cardamoms, J a gall. ; water, 3
pints ; boil the first five in the water, until

reduced to nearly one half; cool, and add the
tincture, previously digested for a week, on the
saffron ; and proceed as above. 14 oz. of ex-

tract of liquorice may be used instead of the
sugar and colouring.

h. Aloes, myrrh, liquorice, and potassa (all

in powder), and saffron as last ; compound
tincture of cardamoms, 5| pints ; digest a

fortnight, and filter. In this way a very
odorous and beautiful preparation is produced,
which has been much admired. The above
are said to possess four times the strength of
the College preparation.

Decoction, Anticol'ic. Syn. Anticolic
Ar'oZEM, DeOLAND'S colic mixture ; APOZ'-
EMA antiool'icum, L. Frejp. Senna leaves,

2 oz. ; boiling water, 1 pintj simmer gently
to 16 fl. oz. ; press out the liquor, add sulphate
of soda, 1 oz. ; syrup of buckthorn, 2 oz. ; and
strain through flannel. Used by glassfuls in

lead colic, or after poisoning by lead.

Decoction, Antidar'trous. Decoction of
Bitter Sweet (see heloio).

Decoction of Apocynum. Syn. Decoctum
APOCYNI. Root of Apocynum cannabinum, 1

oz. ; juniper berries, 1 oz. ; water, 3 pints.

Boil to 2 pints, A wineglassful frequently.

In dropsy.

Decoction of Ar'nica. Syn. Decocttjm
AENic^, L. Frep. 1. (Swediaur.) Flowers
of Arnica montana, 1 oz. ; water, 3 pints

;

boil to a quart ; filter, and add of syrup of

ginger, 3 oz.

—

Dose, 1 to 2 fl. oz. every two or

three hours ; in aphonia, paralysis of the vo-

luntary muscles, rheumatism, &c. j and as a
substitute for bark in putrid fever, agues, &c.

2. (Ph. Cast. Aust., 1841.) Arnica root, 2
dr. ; water, 9 oz. ; boil to 6 oz., and strain.—Dose, 1 oz. ; as the last.

Decoction of Asparagus. Syn. Decocttjm
ASPAEAG-I. Roots of asparagus, 1 oz. ; water,

2 pints ; boil for 10 or 15 minutes ; diuretic.

Decoction, Astrin'gent. Syn. Decoctum
ASTEIn'gens, L. Prep. (Swediaur.) Oak-
bark, pomegranate peel, and tormentil root, of

each 2 dr; water and milk, of each 1 lb.;

boil 12 minutes, add of cinnamon, 2 dr. ; boil

2 or 3 minutes longer, and strain.

—

Dose. A
wine-glassful.

Decoction of Avens Boot. Syn. Decoc-
tum Gei. (Dr A. T. Thompson.) Aven3
root, 1 oz. ; water, 1 pint ; boil for 15 minutes,
and strain.

Decoction of Baobab Tree. Syn. Decoc-
tpm Adansonije. Bark of the baobab tree, 6
dr.; water, li pint; boil to a pint, and btrain.

Used as a substitute for decoction of bark.
Decoction of Bark. Syn. Decoction op

cincho'na ; Decocttjm cincho'n^, L. Frep.
1. Ph. L. :

—

a. (D. OE yellow b. ; D. cin-

CHONiE, B. P.) Yellow cinchona or calisaya

bark (bruised), I5 oz.; distilled water, 1 pint;
boil for 10 minutes in a lightly covered vessel

;

when cold, strain and pour on the marc suffi-

cient water to make up 1 pint.

h. (D. OP PALE B.; D. c. pallida. Ph. L.)

From pale cinchona or loxa bark, as above
{a).

C. (D. OP EED B. ; D. 0. EUBEiE, Ph. L.)

From red bark, as above (a).

2. (Ph. E.) , Brown, grey, yellow, or red
cinchona (bruised), 1 oz. ; water, 24 fl. oz.

;

boil for 10 minutes ; when cold filter the
liquor, and evaporate it to 16 fl. oz.

3. (Ph. D.) From pale or loxa bark, similar

to the ' Decoctum ciuchonae pallida3 ' of Ph.
L. (1. b. above).

Dose, (^c. 1 to 2 fl. oz., 3 or 4 times daily,

as a tonic, stomachic, and febrifuge, when the

stomach will not bear the administration of

bark in powder ; in fevers, dyspepsia, conva-

lescence, &c. The plan recommended by the
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Edinburgh College of filtering the decoction

when cold is absurd. According to Soubciriin,

146 gr. of the deposit thus removed contained

86 gr. soluble in alcohol, and rich in the cin-

chona alkaloids. This liquid should, tlierefore,

be well shaken before pouring it out for use,

instead of being filtered. The addition of a

few drops of either sulphuric or hydrochloric

acid to the water greatly increases its solvent

power, and also, consequently, the medicinal

value of this preparation. (See below.)

Decoction of Bark (Acid'ulated). Si/n. De-
COCTUM CINCHONiE ACIDTTLA'tUM, L. Prep.

1. To the water for any one of the above, add
dilute sulphuric acid, I3 fl. dr.; boil 10
minutes, and strain whilst hot.

2. (Sir J. Wylie.) Cinchona bark, 1 oz.;

water, 16 fl. oz. j diluted sulphuric acid, 1 dr.

;

as last.

Decoction of Bark (Pacti"tious). St/n. De-
COCTTTM CINCHONA FACTITHTJI, L. Prep.
(Ph. Bor.) Willow bark and horse-chestnut

bark, of each ^ oz. ; calamus root and cloves,

of each i oz. ; water, 16 fl. oz. ; boil to one
half. Used as a substitute for decoction of

cinchona bark, but is vastly inferior.

Decoction of Bark and Ser'pentary. Si/7i.

DEC0CTU3I CINCHONA CUM SERPENTA'eIA,
L. Prep. (Sir J. Priugle.) Peruvian bark,

3 dr. ; water, 1 pint ; boil to one half, and
Infuse in the hot decoction, serpentaria root,

3 dr. As a diaphoretic stimulant, and tonic,

in fevers, and as a gargle in sore throat.

Decoction of Barley. St/n. Baeiey-water ;

Decoctum hoe'dei (B. p.), L. Prep. 1. (B.

P.) Pearl barley, 1 oz. (washed clean) ; boil

for 20 minutes in 15 oz. of water, and strain.

2. (Ph. D.) Similar to above. (See Obs.

below.)

Decoction of Barley (Compound.) S^n. Pec'-

TOEAL DECOCTION, Fe'VEE DEINK; DeCOCTUM
pectoea'le, Ptisan'a commu'nis, Dec.
hoe'dei compos'itum (Ph. L.), Mistu'ea
hoe'dei (Ph. E.), L. Prep. 1. (Ph. L.)

Decoction of barley (simple), 1 quart; figs

(sliced) and raisins (stoned), of each 2| oz.

;

fresh liquorice (sliced), 5 dr. ; water, 1 pint

;

boil to a quart, and strain.

2. (Ph. E.) Pearl barley, 2^ oz. ; water,

4| pints ; boil to 3 pints ; add figs and raisins,

of each 2j oz. ; liquorice root, 5 dr. j water, 1

pint ; and boil to 2 pints, as before.

Obs, The above are used as demulcents in

fevers, phthisis, strangury, &c., taken ad libi-

tum. They are slightly laxative, and when this

would be an objection to their use, a few drops

of laudanum may be added. Mixed with an
equal quantity of decoction of bark, barley-

water forms an excellent gargle in cynanche
maligna (ulcerated sore throat), and, with a

like quantity of milk and a little sugar, a good
substitute for the breast in dry nursing infants.

It is, also, often acidulated with lemon juice

or sulphuric acid, and sweetened (Decoctum
hordei acidulatum). Gum Arabic, 4 dr., and
nitre, 1 dr., to each pint, is a common addition

in gonorrhoea. Cream of tartar, 1 dr., is occa-
sionally added to render it more aperient.

Decoction of Bistort. S^i/n. Decoctum
bistort;e. Bistort root, 2 oz. ; water, 1^-

pints; boil 15 or 20 minutes, and strain.

—

Dose,
1 oz. to 2 oz.; astringent.

Decoction, Bit'ter. Si/n. Decoctum ama'-
EUM, L. Prep. 1. Dried tops of lesser cen-

taury and wormwood, and leaves of germander,
of each 3 dr. ; water, 1^ pint ; boil to a pint.

2. Gentian root, | oz. ; water, I5 pint ; boil

10 minutes, take out the roi)t, slice it. and add
it again to the decoction with dried orange
peel, ^ oz. ; boil to 1 pint, and strain.

Decoction of Bitter Sweet. St/n. Anti-
DAE'TEOUS AP'OZEM ; APOZEMA DULCAMA"RiE,
L. Prep. (Trousseau and Reveille.) Dulca-
mara, 1 dr. ; water, 16 oz. ; boil to 9 oz., and
strain. To be taken in three doses during the

day. Every other day the quantity is to be
increased until 12 dr. or even 2 oz. are taken
daily, " so that the patient may begin to feel

dryness of the throat, and some disorder of

vision and digestion;" and "continue at this

quantity for several weeks in succession." In
obstinate skin diseases. See Decoction op
Dulcamara.

Decoction of Blue Cardinal Flowers. St/n.

Decoctum lobel'i-E, D. l. syphilit'ic^, L.

Prep. 1. (P. Cod.) Jioot oi Lobelia syphilitica,

1 handful ; water, 12 lb. ; boil to 7 lb., and
strain.

2. (Swediaur.) Dried root, 5 oz. ; water,

12 lb. ; as last. Alterative, purgative, and
diuretic.

Obs. This decoction was strongly recom-
mended by Swediaur in certain complaints.

He gave half a pint at first, twice daily, and
afterwards 4 times a day, unless it acted too

strongly on the bowels, when the frequency of

the dose was diminished, or it was discontinued

for 3 or 4 days, and then had I'ecourse to again,

until the cure was effected.

Decoction of Bran. Syn. Decoctum pur-
FURIS, L. Prep. 1. From bran, i lb. ; water,

Ij pint; boil to a pint. In diabetes; and
sweetened with sugar, as a demulcent and
laxative in cough and sore throat.

2. Bran, 1 quart; water, Ij gall.; boil 5

minutes, and add cold water, q. s. to bring it

to the proper temperature. As an emollient

foot-bath.

Decoction of Broom. Syn. Decoctum
spar'tii cacumin'ium ; D. scopa"eii (Ph.

D.), L. Prep. (Ph. D.) Broom-tops (dried),

^ oz. ; water, J pint j boil 10 minutes, and
strain.

2. (Ph. B.) Broom-tops (dried), 1 oz. ; dis-

tilled water, 1 pint ; boil for 10 minutes, and
strain. (See beloio.)

Decoction of Broom (Compound). Syn. De-
coctum spae'tii cacuminium c, D. sco-

pa"rii (Ph. E.), D. s. compos'itum (Ph. L.),

L. Prep. 1. (Ph. L.) Tops of broom (recent

and dried), juniper berries (bruised), dandeliou
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root (bruised), of each | oz. ; distilled water,

1^ pint ; boil to a pint, and strain,

2. (Ph. E.) Tops of broom and juniper, of

each i oz.; cream of tartar, 2^ dr, j water, 1^
pint; boil to a pint, as last. The above are

diuretic and laxative.

—

Dose, f to 1 wine-

glassful, 3 or 4 times a day ; in dropsy, espe-

cially of the belly (ascites).

Decoction of Buckbean. Syn. Decoctttm
MBNYANTHis. Buckbeau, 1 oz. ; water, 1^
pint ; boil to a pint.

Decoction of Burdock. Syn. Decoctttm
aec'tii, D. baeda'jst^, L. Frep. 1. Bardana
root, 6 oz. ; water, 5 pints ; boil to 3 pints, and
strain.

2. (Wood.) Dried root, 2 oz. ; water, 3

pints; boil to 2 pints, and strain. As an
alterative ; a pint or more daily, in all those

cases in which sarsaparilla is recommended.
Decoction of Cabbage-tree Bark. Decoc-

tttm Geofeeoy^ (Ph. E. 1817), D. g, iner-
Mis (Ph. D. 1826). Prep. (Ph. D.) Bark
of the cabbage tree (bruised), 1 oz. ; water, 1

quart ; boil to a pint, and strain. Cathartic,

narcotic, and anthelmintic.

—

Dose, 2 to 4
trtble-spoonfuls for an adult ; 1 to 2 teaspoon-

fuls for a child, followed by demulcents and
castor oil ; in worms, &c.

Decoction of Calumba (CompoTind). Si/n.

Decoctum calum'b^ compos'itum, L. Prep.

(Ph. U. S. 1831.) Calumba and quassia, of

each 2 dr. ; orange peel, 1 dr. ; rhubarb, 20
gr. ; carbonate of potassa, 30 gr. ; water, 20
fl. oz. ; boil to 16 fl. oz., strain, and, when cold,

add of compound tincture of lavender, ^ fl. oz.

Bitter, tonic, and stomachic.

—

Dose, 1 to 2
table-spoonfuls 3 or 4 times daily.

Decoction of Centaury. St/n. Decoctttm
CIMICIFUGE, P. H. Lesser centaury, 2 oz.

;

water, 2 pints; boil for a few minutes, and
strain.

Decoction of Cey'lon Moss. Si/n. Decoctum
T'u"ci amyla'cei, D. ploca"ei^ candi'd^,
L. Prep. From Ceylon moss, 2 dr. ; water,

milk, or whey, 1 pint; boil to 16 fl. o?., and
strain. It may be sweetened and flavoured.

In irritation of the mucous membranes and in

phthisis.

Decoction of Cham'omile. St/n. Decoctttm
ANThe'midis, D. cham^meli, L. From cha-

momiles, 1 oz. ; boiling water, 1 pint ; digest

for 10 minutes, simmer gently for 2 or 3
minutes longer, and strain with pressure. (See

below.)

Decoction of Chamomile (Compound). Syn.

Decoctum chams;meli compositum, L.

Prep. (Ph. D. 1826.) Chamomile flowers

(dried), J oz. ; fennel seed, 2 dr.; water, 16
oz. ; boil a short time, and strain. Both the

above are bitter, stomachic and tonic; the last

is vermifuge. They are chiefly used as fomen-
tations and clysters.

Decoction of Cherry Laurel Bark. St/n.

Decoctum laueo-ceeasi coeticis. (Dr
Kastner.) Cherry laurel bark, 2 oz. ; water,
2 pints ; boil, and strain.

Decoction of CMret'ta. Syn. Decoctum
CHiBAYTiB, L. Prep. From chiretta or chy-
rata, 5 dr. ; water, 1 pint ; boil 8 or 10 min-
utes and strain.

—

Dose, | to 1 wine-glassfuJ

2 or 3 times daily, as a stomachic tonic ; in

flatulency and acidity, especially in the dys-

pepsia of gouty persons.

Decoction of Cincho'na. 8ee Decoction ob
Bark.

Decoction of Cofiee. Syn. Decoctum
CAFFEi. Boil 10 dr. of raw coffee berries in

8 oz. of water to 5 oz. To be given in 3 doses
during the intennissions of intermittent fever.

Decoction of Col'ocynth. Syn. Decoctum
colocynth'idis, L. Prep. (Ph. Bat.) Colo-
cyntb pulp, 1 dr, ; water, 8 oz. ; boil 10 min-
utes, and when quite cold, add of syrup of

orange peel, 1 oz. ; sulphuric ether, 1 dr.

—

Dose,
2 to 6 dr., 2 or 3 times a day ; in dropsy, &c.

Decoction of Colts'foot. St/n. Decoctum
tussilag'inis, L. Prep. (Pereira.) Fresh
leaves of coltsfoot, 2 oz. (or flowers, 1 oz.) ;

water, 2 pints ; boil to a pint and strain. A
popular remedy in chronic coughs and chest

diseases. It is emollient and demulcent.

—

Dose. Half a teacupful, ad libitum. (See

beloio.)

Decoction of Coltsfoot (Compound). St/n.

Decoctum tussiiaginis compositum, L.
Prep. ''Taddei.) Coltsfoot flowers, 6 oz. ; figs,

raisins, and jujubes, of each 2 oz. ; water, 12
pints ; boil down to 4 pints ; add liquorice

root, 2 oz. ; again boil and strain. As the last,

Decoction, Com'mon, See Decoction ov
Mallows.

Decoction of Cor'sican Moss. St/n. Decoctum
helminth'ocorti, L. Prep. From the moss,
5 dr.; water, 1^ pint; boil to a pint.

—

Dose.
A wine-glassful, three times a day ; as a ver-

mifuge. In 1822, Mr Farr brought it for-

ward as a remedy for cancer.

Decoction of Cot'ton Root. Syn. Decoctum
GOSSYp'ii, L. Prep. (Dr Bouchelle,) Inner
part of the root of the cotton plant, 4 oz.

;

water, 1 quart ; boil to a pint,

—

Dose. A wine-
glassful, occasionally, as an emmenagogue ; or,

every 30 or 40 minutes, to produce uterine

contractions, for which purpose it is said to be
as effectual as ergot of rye.

Decoction of Dandeli'on, Syn. Decoctum
taeax'aci (B. P.), L. Prep. 1, (B, P.) Fresh
dandelion root (bruised), 1 oz. ; water, 1^ pint j

boil to a pint, and strain,

2. (Ph. E.) Herb and root (fresh), 7 oz.

;

water, 1 quart ; boil to a pint. Aperient, sto-

machic, and tonic.

—

Dose, 1 to 2 fl. oz., or more,
2 or 3 times daily.

Decoction, Diaphoretic. Syn. Decoctum
diaphoeeticum, L, Decoction of bark, 1

pint ; liquor of acetate of ammonia, 4 oz.

;

aromatic confection, 1 oz.

—

Dose, 2 or 3 table-

spoonfuls every 3 hours.

Decoction of Dog-grass, Syn. Decoctum
geamin'is.L,; Ptisane chiendent, Fr. Prep.

From dog-grass root (Triticum repens), 1 oz.

;

liquorice root, ^ oz. j water, 1 quart ; boil 20
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minutes, and strain. Aperient and pectoral

;

by cupfuls, ad libitum. (Sec below.)

Decoction of Dog-grass (loduret'ted). Syn.

Decoctum qeaminis ioduue'tum, L. Prep.
(Magendie.) Decoction of dog-grass, 32 fl. oz.

;

syrup of peppermint, 2 oz. ; iodide of potas-

sium, ^ dr.; mix. By cupfuls, ad libitum.

Decoction of Dog-wood. Syn. Decoctum
OOr'ntts FLOEiDa), L. Prep. (Pii.U.S.) Dog-
wood bark (bruised), 1 oz. ; water, 1 pint ; boil

10 minutes, and strain whilst hot. Tonic and
astringent ; recommended as a substitute for

bark.

—

Dose. A wine-glassful.

Decoction of Dulcama'ra. Syn. Decoction
OF BITTEK SWEET, D. OF WOODY NIGHTSHADE ;

Decoctum DTjLCAMA"KiE (Ph. L. E. & D ), L.

Prep.l. (Ph. L.) Woody nightshade or bitter

sweet (the new shoots), 10 dr. j water, 1^
pint ; boil to a pint, and strain.

2. (Ph. E.) Dulcamara (chopped small),

1 oz. ; water, 24 fl. oz. ; boil to a pint, and
strain.

3. (Ph. D.) Twigs of woody nightshade,

1 oz. ; water, 1 pint; bt^il 10 minutes in a
covered vessel, and sti-ain. It should measure
about 16 fl. oz. Alterative, diaphoretic, and
diuretic.

—

Dose. A wine-glassful, or more, 2 or

3 times a day ; in chronic coughs and chronic

skin diseases, and inmost of those cases wherein
sarsaparilla proves useful. See Decoction of
bitter sweet, also below.

Decoction of Dulcama'ra (Compound). Syn.

Decoctfm dulcama"e^ composi'tum, L.

Prep.l. (Augustin.) Dulcamara (bitter sweet),

4 dr. J burdock root, liquorice root, sassafras

chips, and guaiacum wood, of each, 2 dr. ; water,

2 lbs. ; boil to 16 fl. oz., and strain.

—

Dose, 1 to

2 wine-glassfuls 2 or 3 times a day.

2. (Foy.) As the last, but using dulcamara,

2 oz.

—

Dose, i to 1 wineglassful ; in similar

cases to those in which the simple decoction

is given, especially in chronic rheumatism and
venereal affections.

Decoction of El'der Bark. Syn. Decoctttm
SAMBu"ci, D. s. coeticis. L. Prep. 1. (Sy-
denham.) Inner bark of elder, 1 oz. ; water
and milk, of each 1 pint; boil to one half, and
strain.

2. (Collier.) Bark, 1 oz. ; water, 16 fl. oz.

;

boil to i pint, and strain.

3. (Pereira.) Bark, 1 oz. ; water, 1 quart;
boil to one half.

—

Dose. One wine-glassful 2 or

3 times a day ; as an aperient and resolvent

in various chronic disorders, in dropsy, and
in certain cutaneous affections ; or, 2 wine-
glassfuls, as before, as a hydragogue cathartic

in dropsies.

Decoction of Elecam'pane. Syn. Decoctitm
helen"ii, D. ind'l^, L. Prep. (Ph. U. S.)

Elecampane root, \ oz. ; water, 1 pint ; boil a

few minutes and strain. Tonic and expecto-

rant, and, in some cases, diuretic and diaphore-

tic.

—

Dose. A wineglassful every hour or two.

(See below.)

Decoction of Elecampane (Compound). Syn.

Decoctum heleni compositum, D. inul.»

c, L. Prep. (Tl'tier.) Elecampane, 1 oz.

;

hyssop and ground ivy, of each 2 dr. ; water,

1 pint ; boil 15 minutes, strain, and add of
honey, 2 oz.

—

Dose, 1 to 3 table-spoonfuls ; as
the last.

Decoction of Elm Bark. Syn. Decoctum
Ul'mi (B. p.), L. Prep. Elm bark (cut in small
pieces), 1 oz.; distilled water, 16 oz. ; boil to

8 oz., and strain.

—

Dose, 2 to 4 oz., three
or four times a day, as a cheap substitute

for sarsaparilla in scaly skin diseases. (See
beloto.)

Decoction of Elm Bark (Compound). Syn.
Decoctum ulmi Compositum, L. Prep.
(Jeffrey.) Simple decoction of elm bark, 8
pints ; liquorice root, sassafras and guaiacum
chips, of each 1 oz. ; mezereon root, 3 dr.; boil

for one hour, and strain. More active than the
last.

Decoction of Er'got. Syn, Decoctum ee-
got'm, D. seca'lis coenuti, L. Prep (Pe-
reira.) Ergot of rye (bruised), 1 dr. ; water,

6 fl. oz. ; boil 10 minutes, and strain.

—

Dose.
One third at intervals of half an hour, until

the whole is taken ; as a parturifacient.

Decoction of Fern Root. Syn. Decoctum
Filiicis ; D. EADiciS p., L. Prep. (Dr. Wood.)
Dried fern-root, 1 oz.; water, 1 pint; boil to 16
fl. oz , and strain. By wine-glassfuls, fasting,

until it excites slight nausea ; as a vermifuge,
more particularly for tapeworm.

Decoction of Figs. Syn. Decoctum Fici, L.
Prep. (Cadet.) Figs (chopped), 1 oz. ; water,

1 pint ; boil, and strain. Demulcent and pec-
toral; taken ad libitum. (See below.)

Decoction of Figs (Compound). Syn. De-
coctum Fici COMPOSITUM, L. Prep. (Foy.)

Figs and raisins (chopped), of each 2 oz.

;

liquorice root, \ oz. ; boiling water, 1 quart;
boil 15 minutes, and strain. As the last.

Decoction for Ene'mas. Syn. Decoctum peo
ENEMa'te, Ij. Barley-water, or thin gruel, is

commonly used under this name. See DECOC-
TION OF Mallows, &c.

Decoction for Fomenta'tions. Syn. Decoc-
tum peo fomento, L. Prep. (Ph. L. 1788.)
Dried leaves of southernwood, tops of sea worm-
wood, and chamomile flowers, of each 1 oz.

;

laurel or bay leaves (dried), ^ oz. ; water, 1
pint, boil a few minutes, and strain.

Decoction of Galls. Syn. Decoctum gai'l^,
(Ph. L.) Prep, From galls (bruised), 2^ oz.

;

water, 1 quart; boiled to one half, and
strained. As an astringent, fomentation,

enema, or injection, in prolapsus ani, piles, and
leucorrhoea.

Decoction of Guaiac'um. Syn. Decoctum
GUAIAC'l (Ph. E.), D. G. COMPOSITUM (Ph. D.
1826), L. Prep. 1. (Ph. E.) Guaiacum shavings,

3 oz. ; raisins (chopped), 2 oz. ; water, 8 pints ;

simmer down to 5 pints, adding towards the
end, sassafras (rasped or sliced), and liquorice

root (bruised), of each 1 oz.

2. (Ph. D.) Guaiacum wood, 3 oz. ; sassa-

fras, 10 dr. ; liquorice root, 2^ oz. ; water, 10
pints, as the last ; to strain 5 pints.
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Ols. The above form the once celebrated
' Decoction of the Woods.'

—

Dose, A teacupful

3 or 4 times daily, or oftener, in chronic

rheumatism, cutaneous diseases, after a course

of mercury, &c. Although its virtues are of a

very dubious kind, there is no doubt that it

frequently does good, especially when perse-

vered in with a sudorific regimen.
Decoction of Hairy Horehound. S^n. De-

COCTTJM BALIOTJE 'LA'NATM, L. Trep. (Reh-

j. mann.) Siberian or woolly horehound (Bal-

lota), If oz. ; water, 1 quart ; boil to one
half.

—

Dose. A tumblerful, or more, twice a

day ; in rheumatic, gouty, and dropsical affec-

tions, especially the latter. See Decoction
OE HOEEHOITND.

Decoction of Harts'horn. See Mixtures.
Decoction of Hel'lebore. 1. (Degoctioit oe

BIACK HELIEBOEE; DeCOCTUM HEELEBORI
KiGEi, L.) Prejo. 1. (A. T. Thomson.) Black
hellebore root, 2 dr. ; water, 1 pint ; boil 15
minutes.

—

Dose, 1 fl. oz., every 4 hours ; in

dropsy, worms, chronic skin diseases, &c.,

occurring in non-irritable habits.

2. (Decootion of white heieeeoee; De-
COCTUM veeatei, Ph. L, & D.) JPrep. (Ph. L.

1836.) White hellebore (bruised), 10 dr. j

water, 1 quart; boil to a pint, and when cold,

add of rectified spirit, 3 fl. oz. Used as a lotion,

in itch, lepra, psoriasis, scald-head, &c. ; and
to destroy pediculi. In most cases it should be
diluted with water, and should never be applied

to the unsound skin.

Decoction of Holly leaves. St/n. Decoctitm
IlJCis. (Foy.) Holly leaves, | oz. ; water, 16
oz. ; boil to 12 oz. For three doses.

Decoction of Horehound. Si/n. Compound
decoction oe hoeehound ; Decoctum ma-
EUBii COMPOSITUM, L. Prep. (Dr E,. E.

Griffith.) Dried horehound {Marrubium vul-

gare), 1 oz. ; liquorice root and flax seed

(bruised), of each \ oz. ; boiling water, \\
pint

J
macerate for 3 or 4 hours (boil a minute),

and strain. An excellent demulcent and pec-

toral.

—

Dose, 1 to 2 fl. oz., as required, in

coughs, &c.

Decoction of Horse-chest'nut Bark. Syn.
Decoctum hipeocastanei, L. Frep. (Dr
Wood.) Horse-chestnut bark (coarsely pow-
dered), 10 dr. J water, 1 pint ; boil 10 minutes,

and strain. Used for decoction of cinchona
bark. A little liquorice root is frequently

added. (See below!)

Decoction ofHorse-chest'nutBark(Compound).
Syn. Decoctum hippocastanei compositum,
L. Prep. 1. (Phoebus.) Horse-chestnut bark,

1^ oz.; water, 18 fl. oz.; boil to one half

strain, aiad when quite cold, add of sulphuric

ether, 1 to 2 dr. ; syrup of orange peel, 1 oz.

To be used during the intermission of an ague
in wine-glassfuls at a time.

2. (Spielman.) Horse-chestnut bark and
willow bark, of each | oz. ; calamus aroma-
ticus and root of water avens, of each 2 dr.

;

water, 16 fl. oz. ; boil to one half. As the

Lmt.

Decoction of Iceland Moss. Syn. Decoction'
OF liveewoet ; Decoctum ceteaei^ (Ph.
L.); D. LICHENIS ISLANDICI (Ph. D.); D.
LiCHENis (Ph. L. 1824.) Prep. 1. (Ph. L.)

Liverwort (Iceland moss), 5 dr. ; wecm 1^
pint ; boil to a pint, and strain.

2. (Ph. D.) Iceland moss, 1 oz. ; water,

1\ pint; boil for 10 minutes in a covered
vessel, and strain. Nutritious, demulcent,
pectoral, and tonic.

—

Dose, 1 to 4 fl. oz., every
3 or 4 hours ; in chronic affections of the chest

and stomach, especially pulmonary consump-
tion, old coughs, dyspepsia, chronic diarrha3a,

and dysentery. It may be flavoured and
sweetened; milk is frequently added to it.

The bitter matter may be removed by steeping
the moss for some time in pretty warm water,

or in cold water, to which a very little car-

bonate of potash has been added. With-
out this is done, it is intensely bitter and
nauseous.

Decoction of Indian Ba'el. Syn. Decoction
OF MOrlSE MAEMELOS ; DeCOCTUM BAEL, L.
From the dried unripe fruit of ^gle marmelos
(Indian bael), 2 oz. ; water, 1 pint ; boil to one
third, and strain.

—

Dose, 2 fl. oz. two or three

times a day ; in dysentery, diarrhoea, and
English cholera.

Decoction of Indian Pink. Syn. Decoctum
SPIGELI^, L. Prep. Indian pink root, 5 dr ;

water, 1 pint ; boil 5 minutes ; add senna, 4
dr. ; digest 15 minutes, strain and add of

manna, 1 oz.

—

Dose. A small teacupful, 3
times a day, for an adult ; i oz. to 1 oz., or less,

for children ; as an anthelmintic purge.

Decoction of Indian Sarsaparil'la. Syn. De-
coctum hemedes'mi, L. Prep. (Pei-eira.)

Root of Indian sarsaparilla {Hemedesmus In-

dicus), 2 oz.; water, \\ pint; boil to a pint.

Diuretic, alterative, and tonic.

—

Dose. By
wine-glassfuls, as decoction of sarsaparilla.

Decoction of I"rish Moss. Syn. Decoctum
CHOn'dei. Prep. (Pereira.) Carrageen or

Irish moss, 1 oz. ; macerate in lukewarm water
for 10 minutes, take it out and drain it, and
then boil it in water (or milk), 3 pints, for 15
minutes, and strain through linen.

Obs. If twice the above weight of moss is

employed, a mucilage {mucilago chondri) is

produced, which may be flavoured with lemon
juice, spices, &c., and forms a most nutritious

article of spoon diet. It is taken in the same
cases as decoction of Iceland moss ; and is fre-

quently employed in cookery, as a substitute

for animal jelly, in the preparation of blanc-

manges, soups, &c.

Decoction of T'singlass. See Lisbon Dibit
Deink.

Decoction of Jamaica Dogwood. Syn. De-
coctum CoENUS FiOEiD^. U. S. Ph. Bark
of Jamaica dogwood, 1 oz. ; water, 16 oz.

o.m. ; boil 10 minutes and strain, and make up
to 1 pint o.m. As a substitute for cinchona,

but is more astringent.

Decoction of Jujubes. Syn. Decoctum
Jujubaeum. Boil 2 oz. of jujubes (stoned),^
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for an liour, in a sufficient quantity of water

to produce 2 pints of decoction.

Decoction of Ju'niper Berries (Compound).

Syn. Decoctum JUNirERi compositum, L.

Prep. (St B. Hosp.) Juniper berries, 2 oz.

;

cream of tartar, 3 dr. ; water, 4 pints ; boil to

a quart, strain, and add compound spirit of

juniper, 2 fl. oz. Diuretic.

—

Dose, 2 or 3 wine-

glassfuls, 3 times a day, warm.
Decoction of linseed (Compound). Syn.

Decoctdm li'ni compositum (Ph. D.), L.

Prep. (Ph. D.) Linseed, 1 oz. ; liquorice root

(bruised), \ oz. ; water, 1^ pint ; boil for 10

minutes in a covered vessel, and strain whilst

hot. Emollient and demulcent.

—

Dose. A
wine-glassful ad lilitum; in gonorrhoea, dy-

sentery, pulmonary affections, &c. It may be

flavoured with lemon peel, and sweetened.

See Infusions.
Decoction of Liquorice. Syn. Decoctum

GLYCTREHiziE, L. Prep. (Ph. D. 1826.)

Liquorice root (sliced), 1^ oz. ; water, 16 fl.

oz. ; boil 10 minutes and strain. A mild de-

mulcent ; it is taken either alone, by wine-

glassfuls, or is used as a vehicle for more
active remedies.

Decoction, Lisbon. See Lisboh: Diet
Drine.

Decoction of Liv'erwort. See Decoction
OF Iceland moss.

Decoction of Log'wood. Syn. Decoctum
E^MATOXTLi (Ph. L. E. & D.), L. Prep. 1.

(Ph. L.) Logwood chips, 10 dr.; water, 1|
pint ', boil to a pint, and strain.

2. (Ph. E.) Logwood, 1 oz. ; water, 1 pint;

boil to 10 fl. oz., adding towards the last, cin-

namon (in powder), 1 dr,

3. (Ph. D.) Logwood, 1 oz. ; water, \ pint.

Astringent and tonic.

—

Dose, 1 table-spoon-

ful to a wine-glassful; in diarrhoea, as re-

quired.

4. (Ph. B.) Logwood in chips, 1 oz. ; cin-

namon in coarse powder, 60 gr. ; distilled

water, 1 pint. Boil for 10 minutes, and strain

to make up 1 pint.

Decoction of Mad'der. Syn. Decoctum eu-
BiiE, D. E. TiNCTOEi^, L. Prep. 1, (Dewees.)

Powdered madder, 1 oz. ; boiling water, 1

pint ; simmer for 15 minutes, and add of

cloves (bruised), 1 dr. ; when cold, strain.

—

Dose. A wine-glassful, 2 or 3 times daily ; in

amenorrhcea, chlorosis, &c. ; or every 3 hours,

a short time previous to the expected men-
strual discharge.

2. (W. Cooley.) To the last add ammonio-
citrate of iron, 3 dr.

3. (St Marie.) Powdered madder, i oz.

;

hops, 1 dr. ; English walnut leaves, B dr.

;

water, 1 quart; boil to 1^ pint, strain, and
when cold, add of tincture of tartrate of iron,

1 dr.

—

Dose, 2 fl. oz., night and morning ; in

scrofula, &c.

Decoction of Mal'lows. Syn. Common de-

coction; Decoctum com'mune, D. pro
enema'te (Ph. L. 1787), D. maiv^ com-
positum (Ph. L. 1836), L. Prep. (Ph. L.

1836.) Common mallows (dried), 1 oz. ; cha-

momile flowers (dried), ^ oz. ; water, 1 pint;

boil 15 minutes, and strain. Used chiefly for

fomentations and enemas.
Decoction of Malt. Syn. Decoctum th'sm,

D. btnes, D. malti, L. Prep. (Swediaur.)

Ground malt, 3 oz. ; water, 1 quart ; boil to a
pint, and strain. An oz. of syrup of lemons,

or of saffron, may be added to the cold decoc-

tion ; or, a little liquorice root, with the malt.

Demulcent and laxative. A cupful ad libitum.

Infusion of malt (sweet wort) is a more con-

venient and elegant preparation.

Decoction of Marshmal'low. Syn. Decoc-
tum A-hT-B-M'M (Ph. D. 1826 and Ph. E. 1813),
L. Prep. (Ph. D. 1826.) Dried root and
herb of marshmallow, 4 oz. ; raisins (stoned),

2 oz. ; water, 7 pints (wine measure) ; boil

down to 5 pints, strain, allow it to deposit the

sediment and decant the clear liquid. Demul-
cent.

—

Dose. A cupful ad libitum, va. coughs,

colds, calculous affections, and other diseases

of the urinary organs. See Mixtures.
Decoction of Matico. Syn. Decoctum ma-

tico'nis, L. Prep. (Dr Jeffreys.) Matico
leaves, 1 oz. ; water, 1 pint ; boil 12 minutes,

and strain. Astringent.

—

Dose, 1 fl. oz., 2 or

3 times a day ; in hsemorrhagic and other dis-

charges.

Decoction, Mercu"rial. Syn. Dec.octum
HTDEAEGTEI, D. MEECUEIALE, L. Prep. 1.

Quicksilver, 4 oz. ; water, 1 pint ; boil in a
glass or earthen vessel for an hour, adding
water to replace that lost by evaporation.

—

Dose. A teacupful.

2. Mercurial pill, 1 oz. ; water, 1 quart

;

boil to a pint.

—

Dose. A wine-glassful. Both
were formerly taken for worms and the itch.

3. Corrosive sublimate, 1 gr. ;
(dissolved in)

spirit of wine, 30 drops ; extract of sarsa-

parilla, 3 dr.; decoction of sarsaparilla, 8 fl.

oz. ; mix.

—

Dose. One large table-spoonful,

3 times a day ; in syphilis and obstinate skin

diseases.

Decoction of Mezere'on. Syn. Decoctum
MEZEEEi (Ph. E. and Ph. D. 1826), L. Prep.
(Ph. E.) Root-bark of mezereon, 2 dr.; li-

quorice root, 4 dr. ; water, 1 quart ; simmer
to 1^ pint, and strain. Stimulant and sudo-

rific.

—

Dose. A wine-glassful, or more, three

or four times a day ; in chronic rheumatism,
scrofula, secondary syphilis, lepra, and some
other cutaneous affections. Much boiling in-

jures the virtues of mezereon. (See below.)

Decoction of Mezere'on (Compound). Syn.

Decoctum mezeeei compositum, L. Prep.

(Van Mons ) Mezereon, 2 dr. ; bitter sweet.

4 dr. ; burdock, 2 oz. ; water, 2 quarts ; boil

to 3 pints, add of liquorice root, 2 dr., and
strain. As the last, and in obstinate diseases

of the skin.

Decoction of Mngwort. Syn. Decoctum
artemisijE vulgaris. Mugwort root, 1 oz.

;

water, 24 oz. Boil for half an hour. In
epilepsy.

Decoction of Myrrh. Syn. Decoctum
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MYEEH^. (Ph. D.) Myrrh, 2 dr. ; water,

8^ oz. ; triturate the myrrh with the water

gradually added ; then boil for 10 minutes in a

covered vessel, and strain.

Decoction, Narcotic. Syn. Decocttjm ano-
DTNXTM, D. NAEOOTICUM, L. Frep. (Hosp.

Form.) Common nightshade (dried), 1 oz.

;

poppy heads, 3 in no. ; water, 1 pint ; boil 10
minutes, and strain. As an anodyne fomenta-

tion, used warm.
Decoction of Ni'tre. Syn. Decocttim ni-

TEOSUM, D. NITEATUM, D. P0TAS9JE NITEATIS,

L. Prep. 1. Nitre, g oz. ; white sugar, 2

oz. ; cochineal, 20 gr. j water, 1§ pint ; boil a

few minutes, and strain.

2. (Hosp. Form.) Barley-water, 1 pint

;

nitre, 5 dr.; dissolve. Diuretic, diaphoi'etic,

and refrigerant. A wine-glassful, frequently ;

in gonorrhoea, sore throat, acute rheumatism,

scurvy, &c.

Decoction of Oak Bark. Syn. Decoctxtm
QTJEECus (Ph. L. E. & D.), L. Prep. 1.

(Ph. L. & E.) Oak bark (bruised), 10 dr.;

water, 1 quart; boil down to a pint, and
strain.

2. (Ph. D.) Oak bark, li oz.; water, 1*

pint; boil 10 minutes, and strain. Astrin-

gent. Used as a gargle in ulcerated sore

throat, relaxation of the uvula, &c., and as a
wash, and as an injection In piles, leucorrhoea,

hasmorrhages, prolapsus ani, &c.

3. (Ph.B.) Oak bark bruised, IJ oz. ; dis-

tilled water, 1 pint ; boil for 10 minutes, and
strain.

Decoction of Oats. Syn. Watee gettel;

Decoctum aven^, L. Prep. 1. (CuUen.)

Oatmeal, 1 oz. ; water, 3 quarts ; boil to a

quart, strain, and when cold, decant the clear

liquid from the sediment.

2. (A. T. Thomson.) Washed groats, 4 oz.

;

water, 4 pints ; boil to a quart. Nutritious

and demulcent. Taken ad libitum, to promote
the action of purgatives, and as an enema,
either alone, or as a vehicle for more active

substances. It is too thin for food. See
Gettel.

Decoction of Parei'ra. Syn. Decoctttm
PAEEIE^ (Ph. L.), L. Prep. 1. (Ph. L.)

Pareira hrava root (sliced), 10 dr. ; water, 1^
pint ; boil to a pint, and strain.

2. (Sir B. Brodie.) Pareira, 4 dr. ; water,

3 pints ; boil to a pint, as last. The above are

given in gonorrhoea, leucorrhoea, and chronic

inflammation of the bladder.

—

Dose. Of the

first, i to 1 wine-glassful, 3 or 4 times a day

;

of the second, about twice that quantity, or

more. It is commonly combined with some
tincture of hyoscyamus ; and when the triple

phosphates are present in the urine, dilute

hydrochloric or nitric acid may be added. See
Pareiea.

Decoction, Pec'toral. See Decoction of
Baeley.

Decoction of Pel'litory. Decoctttm pyee"-
THEI, L. Prep. (Guy's Hosp.) Pellitory root,

1 oz. J water, 1^ pint; boil to a pint, and

strain. Used as a gastric stimulant, and as a

gargle in the relaxation of the uvula.

Decoction of Pome'granate. Syn. Decoc-
tttm geana'ti (Ph. L.), L. Prep. (Ph. L.)

Pomegranate rind (fruit-bark), 2 oz. ; distilled

water, 1^ pint; boil to a pint, and strain.

Astringent. Used as a gargle and injection, in

sore throat, leucorrhoea, &c. ; and internally,

in diarrhoea, dysentery, &c.

—

Dose, 1 fl. oz.,

or more.

Decoction of Pomegranate Boot. Syn. De-
COCTPM geanati eadicis (Ph. L.), L. Prep.
1. (Ph. L.) Root-bark of pomegranate (sliced),

2 oz. ; water, 1 quart ; boil to a pint, and
strain.

2. (Collier.) Bark of the root, 2 oz. ; water,

1 pint ; boil to one half. This is the common
form used in India.

Dose, Sfc. A wine-glassful, half-hourly,

until the whole is taken, a light diet and a
dose of castor oil having been taken the day
previously. In tapeworm, Dr Collier recom-
mends the whole of the last preparation to be
given at 2 doses, at the interval of 2 hours.

It purges, and in 5 or 6 hours frequently ex-

pels the worm ; if this does not take place, it

should be persevered in. " Look for the head
of the taenia (tapeworm) ; for if that is not
expelled, you have done nothing." (Collier.)

Oil of turpentine and kousso are now more
frequently given in taenia in this country.

Decoction of Poppies. Syn. Decoction of
poppy-heads, Fomentation of p.-h.; De-
coctum PAPAVEEis (Ph. L. E. & D.), L.

Prep. 1. (Ph. L.) Poppy-heads (bruised), 4
oz. ; water, 2 quarts; boil for 15 minutes, and
strain.

2. (Ph. E. & D.) As the last, but using only

3 pints of water. Used as an emollient fomen-
tation, in painful swellings, excoriations, &c.
The addition of a ^ pint of vinegar is said to
promote its efficacy.

3. (Ph. B.) Poppy-heads bruised, 2 oz. ; dis-

tilled water, 1^ pint. Boil for 10 minutes and
strain. The product should measure a pint.

Decoction of Quas'sia. Syn. Decoctttm
QTTASSI^, L. Prep. From quassia chips (small),

1 dr. ; water, li pint ; boil to a pint, and add
syrup of orange peel, 2 oz.

—

Dose. A wine-
glassful, occasionally, as a stomachic tonic.

See Infusions.
Decoction of Quince. Syn. Decoction op

quince seed. Mucilage of q. s. ; Decoctum
CYDONii(Ph. L.), L. Prep. From quince seeds,

2 dr. ; water, 1 pint ; boil for 10 minutes, and
strain. Used as an emollient and sheathing
application to abraded or wounded surfaces, as

cracked lip, nipples, &c. ; and to the skin in

erysipelas, to painful hemorrhoidal tumours,
and the like. Prepared with a little less

water, it is used by the hairdresser as ' bando-
line ' or ' fixateur.'

Decoction of Red Gum. Syn. Decoctum
GuMMi RUBEI (Mr Squire.) Red gum, 1 oe. ;

water, 2 pints ; boil 10 minutes, and strain.

Decoction of Rice. Syn. RiOB watbe. Rice
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DEINK; DeCOCTTTM" OET'z^, L. Prep. IvICE,

2 oz. ; water, 1 quart ; boil to one half, and
strain. Demulcent. A good drink in fevers,

coughs, &c., either alone or sweetened and
flijvom-ed with a little lemon peel.

Decoction of Sarsaparil'la. Syn. Decoctttm
SAE'Z^ (Ph. L. & P].), D. SAESAPAEILLiE (Ph.

D.), L. Prep. I. (Ph. L.) S^irsaparilla (sliced),

5 oz. ; water, 2 quarts j boil to a quart, and
strain.

2. (Ph. E.) Sarsaparilla, 5 oz. ; boiling dis-

tilled water, 4 pints ; macerate for 2 hours, in

a vessel lightly covered, and placed in a warm
eitaation ; then take out the root, bruise it,

return it again to the liquor, boil down to a

quart, and strain.

3. (Ph. D.) Sarsaparilla, 2 oz. ; boiling

water, 1\ pint ; digest an hour, boil 10 minutes,

cool, and strain.

4. (Ph. B.) Digest 2J oz. of Jamaica sar-

saparilla cut transversely in 1§ pint of boiling

water for an hour, boil for 10 minutes, cool,

and strain. Make up to one pint.

Obs. The medicinal virtues of sarsaparilla

root reside wholly in the bark, or cortical por-

tion ; it is therefore quite unnecessary to

bruise it, as directed in the Ph. E. By those

Jiouses which do largely in decoction of sarsa-

parilla, the root is seldom split or cut ; the
bundles in which it is made up being simply
untied and spread open, to allow of the free

exposure of every part to the solvent action of

the water. By this plan the whole of the so-

luble portion of the bark is extracted, whilst

the feculent matter that pervades the wood is

only partially dissolved out. According to

Soubeiran, a mere infusion is preferable. The
dose is a teacupful to half a pint, 3 or 4 times
a day.

An extemporaneous decoction of sarsaparilla

is made by dissolving f oz. of the simplest ex-

tract in 1 pint of hot water. See Saesapa-
EILLA, and below.

Decoction of Sarsaparilla (Concentrated).

Syn. Decoctum saez^ concenteatum, L.

Prep. 1. (Wholesale.) Sarsaparilla (Jamaica)
IO5 lbs., is placed in a large and well-cleaned
copper boiler, and enough boiling water added
to cover it; it is then left to macerate, with-
out boiling, for 3 or 4 hours, after which it is

boiled for about an hour, and the clear liquor

drawn off into another clean copper pan ; the
root (after it has well drained) is then washed
or ' sparged '^ with boiling water, until the
latter runs off scarcely coloured ; the washings
are added to the decoction, and the whole
evaporated as quickly as possible to 6J pints ;

it is then set to qpol, and rectified spirit of
wine, li pint, further added; after agitation,

the whole is set aside in a well-corked bottle,

in a cool place, for a week. In a few days it is

usually found as clear and brilliant as brandy,
with very little sediment, and will keep for

any length of time uninjured. Some manu-

^ For an explanation of the operation of ' sparging ' see
page 356.
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facturers, instead of washing the root, give it

a second and third wat(>r, boiling it each time
and evaporating the mixed liquors.

2. (Extemporaneous.) Extract of sarsa-
parilla, 6^ oz. ; water, 12 fl. oz. ; dissolve, add
rectified spirit, 2^ fl. oz., and water, q. s. to
make the whole exactly measure a pint.

Ohs. 1 drachm of this decoction, mixed
with 7 drachms of water, forms a similar pre-
paration to the Decoctum Sarzaj of the Ph,
L., and is now very frequently substituted for
it in dispensing. See Saesapaeilla, Ez-
TEACTS, and below.

Decoction of Sarsaparilla (Compound). Syn.
Decoctum saezjE compositum (Ph. L. & E.),

D. SAESAPAEItliE C. (Ph. D.), L. Pj-ep. 1.

(Ph. L.) Decoction of sarsaparilla (boiling),

4 pints ; sassafras chips, guaiacum wood
(rasped), and fresh liquorice root (bruised), of
each 10 dr. ; mezereon (root-bark), 3 dr. j

boil for 15 minutes, and strain.

2. (Ph. E.) As the last, but using 4 dr. of
mezereon.

3. (Ph. D.) Sarsaparilla (sliced), 2 oz.,

sassafras, guaiacum turnings, and liquorice
root (bruised), of each 2 dr. ; mezereon root-

bark, 1 dr. ; boiling water, 1^ pint ; digest
for an hour, then boil for 10 minutes, cool, and
strain.

4. (Extemporaneous.) Compound extract of
sarsaparilla, 7i dr.; boiling water, 1 pint;
dissolve.

5. (Ph. B.) Jamaica sarsaparilla, cut trans-
versely, 2^ oz. ; sassafras, guaiacmu turnings,
bruised liquorice root, of each 5 oz., mezereon
root bark 60 grains ; digest them with IJ pint
of boiling water in a covered vessel for an
hour, then boil for 10 minutes, cool, and strain.

Make up to 1 pint.

Obs. This decoction is an imitation of the
once justly celebrated ' Lisbon Diet Drink.'
It is an alterative and diaphoretic.

—

Dose. A
teacupful, or more, 3 or 4 times a day, either

along with, or after, a mercurial course; and
in syphilis, scurvy, scrofula, chronic rheuma-
tism, lepra, psoriasis, and several other skin
diseases, and especially in cachexia, or general
bad habit of body. During its use the skin
should be kept warm. See Saesapaeilla and
below

Decoction of Sarsaparilla (Concentrated Com-
pound). Syn. Decoctum saez^ compositum
CONCENTEATUM, D. SAESAPAEILIS! 0. C, L.
There is a very considerable trade done in this

article, in consequence of compound decoction

of sarsaparilla being taken in large doses, both
alone and in combination with other remedies,

and the pharmacopceial preparation spoiling if

kept longer than about 12 hours, in warm
weather. Like the concentrated simple decoc-

tion, it is said to be of 8 times the usual

strength, so that when mixed with 7 times its

weight of water, it forms a similar preparation

to the Decoctum Sarzse Compositum,— Ph. L.,

for which it is very generally substituted lu

dispensing.

35
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Trep. 1, (Wholesale.) Sarsaparilla (red

Jamaica), 96 lbs. ; mezereon root (not root-

bark), 9 lbs. ; liquorice root (bruised), 16 lbs.

The mezereon and liquorice are first laid

(loosely) on the bottom of a clean copper pan,

and the bundles of sarsaparilla (untied and
loosened) packed over them, in horizontal

layers, alternately at right angles with each

other. Three or four boards, with as many
iron ^-cwt. weights, are next placed on the top

of the whole. Water is now run in, to about
ten inches higher than the ingredients, and
heat is applied until ebullition commences.
The materials are now allowed to macerate,

without boiling, for 3 or 4 hours, after which
the liquor is gently boiled for about an hour,

care being taken to add fresh water from time
to time, so as to keep the whole well covered.

The decoction is next run off, and set evapo-

rating as quickly as possible. The ingredients

are then washed with successive portions of

boiling water, by allowing it to descend from
a species of shower-bath, after the manner of
' sparging,' described under Brewing.' This
is repeated until the water runs off nearly co-

lourless, the smallest quantity being employed
that will effect the object in view. The whole
of the liquid is now evaporated without de-

lay, until reduced to 8i galls., when, after

cooling, 2 dr. of essential oil of sassafras, dis-

solved in 2 galls, of rectified spirit of wine,

are added, and afterwards 1 pint of essence of

guaiacum. The liquid is then placed in a

suitably sized barrel, set upon its head, and
fitted with a small cock (not placed too near the

bottom), and allowed to repose for a week, by
which time it becomes clear and brilliant, and
fit for sale. This is the form adopted by the
large metropolitan drug-houses most celebrated

for this preparation. The product that may
be drawn off fit for sale is something over 10
galls. The residuum, forming the 'bottoms,'
consists chiefly of fecula. The latter is well
stirred up with 3 or 4 galls, of cold water,
and allowed to settle. The clear decanted
'washings' are used as water or liquor in

making the next batch of decoction.

2. (Extemporaneous.) Compound extract
of sarsaparilla, 1\ oz. ; boiling water, 12 fl.

oz. ; dissolve, then add of rectified spirit of
wine, 2^ fl. oz. ; mix well, and further add of
Vfater, q. s. to make the whole measure a pint.

Ohs. To conduct this process successfully,

several large copper pans are required ; one of
which (to boil the ingredients in) must be
capable of containing from 140 to 150 gallons
at the least, and the others must be sufii-

ciently large to receive the liquors as they are
drawn off. Those for the evaporation should
be very shallow, in order that it may proceed
rapidly ; and the whole should be heated by
steam. An excellent plan is to employ large
wooden vats, and to apply the heat by"means
of pipes laid along the bottom, and supjjlied

^ See page 356.

with high-pressure steam. This method ia

less expensive than the use of double steam
pans, as above. When essence of guaiacum
is not used, 24 lbs. of guaiacum shavings,
from which the dust has been sifted, are
boiled with the other ingredients, instead.

Those desirous of using the proportions of the
ingredients ordered by the Colleges may do
so by taking eight times the given quantities,

and proceeding as above. The following are
special preparations :

—

Feltz's Decoction oe Saesapaeiiia. Syn.
Ap'ozem of>Feitz; Decoctttm saez^ cum
ichthyocol'xa, L. ; Ptisane de Feltz, Fr.
Prej). From sarsaparilla (sliced), 3 oz. ; isin-

glass and crude antimony (in powder), of
each ^ oz. ; water 5 pints ; boil to one half,

and strain. Used in skin diseases.

Jaupeeand's Decoction oe Saesapaeilia.
Syn. Decoctum saezjE cum eadicb China,
L. ; Ptisane de Jaupeeand, Fr. Prep.
(Bories.) Sarsaparilla and China root, of each
2 oz. ; senna and sassafras chips, of each ^
oz. ; carbonate of potassa, 1 dr. ; water, 2
galls. ; simmer, gently, for several hours, and
strain 12 pints ; when cold, decant the clear.— Dose, 2 fl. oz., two or three times daily;
in scrofula, &c.
Vinache's Decoction of Saesapaeilla.

Syn. Decoctum saez^ cum senna, L. ; Pti-
sane DE ViNACHE, Fr. Frep. (Foy.) Sarsa-
parilla, China wood, and guaiacum wood, of
each li oz. ; crude antimony (tied in a rag),

2 oz. ; water, 6 pints ; macerate for 12 hours
(7 in hot weather), boil to one half, add
sassafras chips and senna, of each ^ oz., in-

fuse 1 hour longer, and strain; when cold,

decant the clear. Recommended in scrofula,

secondary syphilis, and various cutaneous
affections.

Zittmann's Decoction of Saesapaeilla,
Syn. Decoctum Zittmanni, L. ; Ptisane de
ZiTTMANN, Fr. Prep. 1. (Steongee decoc-
tion ; D. Z. FOETE, Ph. Bor. 1847.) Sarsa-
parilla, 12 oz. ; water, 72 lbs. (say 5f galls.)

;

digest 24 hours, then add (suspended in a
bag), white sugar and alum, of each 6 dr.

;

calomel, 4 dr. ; cinnabar, 1 dr. ; boil to 24
lbs., adding towards the end of the process,

senna, 3 oz. ; liquorice root, 1^ oz. ; aniseed
and fennel seed, of each ^ oz. ; finally strain,

with pressure and after some time decant
the clear portion. The formula in the ' Ph.
Suec' 1845 is similar; that in the 'Hamburg
Codex ' directs only 24 lbs. of water to be
used, and the whole to be reduced to 16 lbs.

2. (WeAKEE DECOCTION; D. Z. TENUE,

—

Ph. Bor. 1847.) Add to the residuum (waste)
of the last preparation sarsaparilla, 6 oz.

;

water, 72 lbs. (say, 5| galls.) ; boil to 24 lbs.

;

adding towards the end of the process, lemon
peel, cinnamon bark, liquorice root, and carda-
moms (all bruised), of each 3 dr. ; press,

strain, &c., as before. In the ' Ph. Suec'
1845 double the above weights of lemon peel

and liquorice root are ordered, and in the 'Ham-
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burg Codex' (1845) 24 lbs. of water only are

ordmd, and the whole
\fi

to be boiled down
to 16 lbs.

Obs. Both the above are used in Germany
and on the Continent generally, in the same
cases as those in which compound decoction of

sarsaparilla is administered in England. Tliey

may he drunk almost ad libitum. A trace of

mercury may be detected in the stronger

decoction, when properly prepared. See Sab-
SAPARILIA.

Decoction of Sen'ega Eoot. Syn. Decoction
OF Ameeican snake root, D. of rattle-
snake BOOT; DeCOCTUM POLYGALiE, D. SE-

NEGA (Ph. L), L. Prep. (Ph. L.) Senega or

seneka root, 10 dr.; water, 1 quart j boil to a

pint, and strain.

—

Dose, ^ to 2 wine-glassfuls

three or four times daily; in humoral asthma,

chronic cough, dropsy, &c. It is stimulant,

expectorant, and diuretic, and, in large

doses, emetic and cathartic. It is fre-

quently conjoined with ammonia. It is the

antidote employed by the Senega Indians

against the bite of the rattlesnake. (Dr
Tennant.)

Decoction of Simaru'ba Bark. Syn. Decoc-
TUM simaru'ba, L. Prep. (Dr Wright.)
Simaruba bark, 2 dr. ; water, 24 fl. oz. ; boil

to one half, and strain. Tonic.

—

Dose, 1 to 2

fi. oz. ; in chronic dysentery and diarrhoea.

Decoction of Squills (Compound). Syn. De-
cocttjm: sciLii^ compositum, L. Prep. (Ph.

U. S. 1841.) Squills, 3 dr.
;
juniper berries,

4 oz. ; snake root, 3 oz. ; water, 4 lbs. ; boil to

one half, strain, and add of sweet spirits of

. nitre, 4 fl. oz. In chronic coughs and other

chest affections, unaccompanied with active

inflammatory symptoms.

—

Dose, 1 to 3 ti. oz.,

twice or thrice daily.

Decoction of Starch. Syn. Decoctttm am'tli
(Ph. L.), Mucila'go am'yli (Ph. E. & D.),

L. Prep. (Ph. L. & E.) Starch, i oz. ; add,

gradually, water, 1 pint, and boil for a short

time. The Dublin preparation is nearly

twice as strong. Used as an enema in

dysentery, dirrrhoea, and excoriations of the

rectum.
Decoction, Sudorific, Syn. Decoctfm stt-

DORIf'icum, L. The old name of the com-
pound decoctions of sarsaparilla and guaiacum.

Decoction of Su'et. Syn. Artificial goat's
MILK; Dbcocttjm se'vi, L. Prep. Suet, 1

oz. ; tie it loosely in a piece of muslin and
simmer it in cow's milk, I5 pint; adding
towards the last, white sugar, ^ oz. In scrofu-

lous emaciation and phthisis ; taken ad
libitum.

Decoction of Tam'arinds. Syn. Decocttjm
tamaeind'oettm, L. Prep. Tamarinds, 1^
oz. ; water, 1 pint ; boil for 5 minutes, and
strain. A pleasant drink in fevers, asthma,
chronic coughs, &c.

Decoction of Tamarinds and Sen'na. Syn.

Dec. tamarindoeum cttm senna (Ph. E.

1744), L. Prep. Tamarinds, 6 dr. ; cream of

tartar, 2 dr. ; water, 1^ pint j boil in a glazed

earthen vessel until reduced to IG oz.j then
infuse therein for 12 hours, senna, 4 dr.;

strain, and add of syrup of violets, 1 oz. A
gentle aperient.

—

Dose. A wine-glassful, or
more.

Decoction of Tar. Syn. Tab water; De-
COCTUM pi'cis LiQ'uiDi:, L. Prep. Tar, 1 oz.

;

water, 1^ pint; boil to 1 pint.

—

Dose. A pint
or more daily; in chronic catarrh; and as a
wash in chronic skin diseases, especially those
of the head, in children.

Decoction, Ton'ic. Syn. STEENGTHENiNa
DECOCTION ; Decoctum eobobans, L. Prep,
1. Peruvian bark (bruised), J oz. ; Virginian
snake root, 2 dr. ; water, 1 pint ; boil to one
half, strain whilst hot, and add, spirit of
cinnamon, I5 fl. oz. ; diluted sulphuric acid,

1^ dr.

—

Dose, 2 oz. two or three times a day.

2. Decoction of bark, 5 oz. ; tincture of
bark, 6 dr. ; aromatic confection, f dr. ; sal-

volatile, 1 dr.

—

Dose, 1 or 2 table-spoonfuls

night and morning ; especially in diarrhoea.

Decoction of Tor'mentil. Syn. Decoctitk
toementil'l^ (Ph. L.), L. Prep. (Ph. L.)

Tormentil root (bruised), 2 oz. ; water, 1^
pint ; boil to a pint, and strain. Astringent.

—Dose, 1 to 2 fl. oz., in chronic diarrhoea,

&c.

Decoction of Tur'meric. Syn. Decoctum
cxjecu'm^, L. Prep. From turmeric root in

powder), 1| oz. ; water, 1 pint; boil for 5
minutes, and strain. A mild aromatic stimu-

lant and stomachic.

—

Dose. A wine-glassful

ad libitum. It is principally used as a test for

alkalies, which turn it brown. Unsized paper
dipped into it and dried forms the turmeric
test-paper of the chemist.

Decoction of Verbe'na. Syn. Decoctttm
VEBBE'NiE, L. From verbena (vervain), 2 oz.;

water, 1^ pint; boil to 1 pint, and strain.

Obs. The Verbena officinalis was formerly
highly recommended by Etmuller, Hartman,
De Haen, Morley, and others, in scrofula,

cephalalgia, &c., but afterwards fell into

neglect. More recently, a decoction of the

plant has been highly extolled by Boshanov
and others as an anti-febrile.

Decoction, Vul'nerary. Syn. Decoctum
vulneba"eium, L. Prep. From gi-ound ivy

and broad-leaved plantain, of each ^ oz.;

water, 3 pints; boil to 1 quart, strain, and
add sugar, 1 oz. A popular pectoral and
tonic, especially in old coughs; also to heal

wounds.

—

Dose, ^ a teacupful or more twice a

day.

Decoction of WaFnut Bark. Syn. Decoc-
tum JUGLANd'is, L. Prep. (Ph. Gen.) Green
bark of walnuts, 1 oz. ; water, 1 pint : boil for

15 minutes, and strain. As an anti-syphilitic.

Before the general introduction of sarsaparilla

it was much esteemed in most cases in which
that drug is now taken.

—

Dose, ^'c. The same
as those of comp. dec. of sarsaparilla. Pearson
says that " when the putamen (green rind) of

the walnut has been omitted, either intention-

ally or by accident (from Decoctum Zusitani-
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cum), the same good effects have not followed

its use as when it contained this ingredient.

Decoction of Walnut Leaves. St/n. Decoc-
TUM jugiiANd'is folio"eum, L. Frep. (Ne-
grier.) Walnut leaves, 1 handful; water, 1

quart; boil 15 minutes, and strain. Deter-

sive, diaphoretic, aud alterative.

—

Dose, Sfc.

As the last, especially in chronic rheumatism,
secondary syphilis, &c.

Decoction of Wa'terdock. Syn. Decocttjm
EUMi'cis, D. E. aquat'ici, L. Prep. (A. T.

Thomson.) Root of common waterdock
(Itumex ohtusifolius), 1 oz. ; water, 1 pint;

boil for 10 minutes, and strain.

Ols. This decoction is astringent, and was
once much celebrated as a remedy for scurvy
and some other cutaneous affections. " It is

the only remedy which proves efficacious in

that disease when the ulcers are healed, and
the patient is attacked with asthma." (Lin-

naeus, on the Scurvy of the Laplanders.)
Decoction, White (Sydenham's). Syn. Haets-

HOEN DEiNK ; Mis'ttjea cor'nu usti. Prep.
Prepared burnt hartshorn, 2 oz. ; gum Arabic,

1 oz. ; water, 3 pints ; boil to 1 quart, and
strain. Mucilaginous ; demulcent. Taken ac^

libitum.

Decoction of Whor'tleberry. Syn. Decoc-
tion OF BEAE-PEEEY, D. of tJVA-ITESI; De-
COCTTJM VYM TJESi (Ph. L. & D.), L. Prep.
1. (Ph. L.) Whortleberry leaves, 1 oz. ; water,

IJ pint ; boil to a pint, and strain.

2. (Ph. D.) Uva-ursi (the leaves), | oz.

;

water, ^ pint; boil 10 minutes, and strain.

Dose, Sfc. 1 to 3 fl. oz. two or three times
daily; in phthisis and purulent affections of

the urinary organs, unaccompanied with active

inflammation ; especially in chronic affections

of the bladder.

Decoction of Willow Bark. Syn. Decoctum
SAiicis, D. s. coETicis, L. Prep. 1. (Wil-
kinson.) Willow bark (Salix latifolia),

bruised, 1^ oz. ; macerate in water, 2 lbs., for

6 hours, then boil for 15 minutes, and strain.

Tonic, astringent, and febrifuge.

—

Dose, A
wine-glassful.

2. (Nieman.) Willow bark {Salix alba), 1^
oz. ; water, f pint; boil to one half.

—

Dose, 1
to 2 fl. oz. Both are used as substitutes for
decoction of cinchona bark.

Decoction of Win'ter-green. Syn. Decoc-
tion OF PTEOLA, D. OF UMBEILATED WINTEE-
GEEEN, D. OF PIPSISSEWA ; DeCOCTUM CHIMA-
FHiiiE (Ph. L.), D. PYEOL^ (Ph. D.), L.
Prep. 1. (Ph. L.) Chimaphila (dried herb),

1 oz.; water, 1^ pint; boil to a pint, and
strain.

2. (Ph. D.) Winter-green, (dried leaves),

5 oz.; water, | pint; boil 10 minutes in a
covered vessel, and strain. Tonic, stomachic,
alterative, and diuretic.

—

Dose, 1 to 2 fl. oz.

;

in dropsies, scrofula, debility, loss of appetite,
&c. ; and in those affections of the urinary
organs in which uva-ursi is commonly given.

Decoction of Worm'seed. Syn. Dkcoctum
SANTONici, L. Prep. 1. Wormseed, bruised,

2 oz. ; water, 1 pint ; boil down to 16 fl. oz.,

and strain. •

2. (Dr R. E. Griffith.) Fresh leaves of
wormseed {Chenopodium anthelmintieum),—
Linn.), 1 oz. ; water, 1 pint; orange peel, 2
dr.; boil (10 minutes), and strain. The
above are bitter, stomachic, and vermifuge.—Dose. A wine-glassful twice a day; in

worms. It is also used as an injection against
ascarides.

Decoction of Yar'row. Syn. Decoctum
MILLEFOLII, L. Prep. From milfoil or yarrow
tops, 1^ oz.; water, I5 pint; boil to a pint,

and strain. Astringent, tonic, and vulnerary.—Dose. A wine-glassful thrice daily ; in

dropsies, &c. It is also used as a fomentation
to bruises, &c.

Decoction of Black Snake Root. Syn. De-
cocttjm Cimiciftjge. Black snake root, 1 oz.

;

water, 16 oz. ; boil for 10 minutes.-^Z>05e,

1 oz. to 2 oz. in rheumatism and dropsy.

Decoction of Stavesacre. Syn. Decoctum
Staphisageijb. Stavesacre seed, 1 oz.

;

water, 2 pints; boil for a few minutes, and
strain. For external use.

Decoction of Snails. Syn. Decocttjm Li-
MATUM (Maes mouchon). Flesh of vine or

garden snails (cleansed from shell and intes-

tines), 5 oz. ; water, 2 pints ; simmer gently

for 2 hours, adding towards the end, maiden
hair 2 oz., and strain.

Decoction of Soapwort. Syn. Decocttjm
Saponaei^ (Swediatie). Soapwort, 2 oz.

;

water, 4 lbs. ; boil to 2 lbs., and strain.

Decoction of Wood-Soot. Syn. Decocttjm
FuLiGiNis (Dr Neligan). Wood-soot, 4 oz. j

water, \\ pint.

DECGLORA'TION. The blanching or re-

moval of the natural colour of any substance.

Syrups and many animal, vegetable, and
saline solutions are decoloured or whitened
by agitation with animal charcoal, and sub-

sequent subsidence or filtration. Many fluids

rapidly lose their natural colour by exposure

to light, especially to the direct rays of the
sun. In this way castor, nut, poppy, and
several other oils are whitened. Fish oils are

partially deodorised and decoloured by filtra-

tion through animal charcoal. Cottons and
linens are still commonly bleached by the
joint action of light, air, and moisture. The
peculiar way in which light produces this

effect has never been satisfactorily explained.

The decoloration of textile fabrics and solid

bodies generally is called bleaching. See
Blanching, Bleaching, Oils, Tallow,
Steups, Stjgae, &c.

DECOMPOSr'TION (-zish'un). In che-

mistry, the resolution of compounds into their

elements, or the alteration of their chemical
constitution in such a manner that new pro-

ducts are formed.
DEFECA'TION. The separation of a liquid

from its lees, dregs, or impurities by sub-

sidence and decantation. It is commonly em-
ployed for the purification of saline solutions
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and glutinous or unctuous liquids on the large

scale in preference to filtration; than which
it is both more expeditious and expensive.

See Clarification, Decantation, Filtra-
tion, &c.

DEFLAGRA'TION. The sudden combustion
of any substance for the purpose of producing
some change in its composition, by the joint

action of heat and oxygen. The pi'ocess is

commouly performed by projecting into a red-

hot crucible, in small portions at a time, a
mixture of nitrate of potash, and the body to

be oxidised.

DELIQUES'CENCE. Spontaneous liquefac-

tion by absorption of the moisture of the at-

mosphere. Deliquescent salts are those which
by exposure gradually assume the liquid state.

They should all be kept in well-closed bottles

or jars.

DELIE'IUM TRE'MENS. [L.] The mad-
ness of drunkards ; a disease of the brain re-

sulting from the excessive and protracted use

of intoxicating liquors, particularly of ardent
spirits. The early symptoms are extreme
irritability and fretfulness, with unusual
mobility of the body. Sleeplessness and un-

pleasant dreams soon follow. At length fright-

ful dreams and visions harass the patient. He
sees remarkable sights, hears extraordinary

sounds, and labours under all the strange

delusions of insane persons, which, however
vague and unfounded, operate on him with all

the force of realities till he becomes furiously

mad. The fit almost always comes on after

hard drinking; and the hands are usually,

but not always, tremulous. A similar affec-

tion is occasionally produced by the abuse of

opium, excessive mental anxiety, night watch-
ing, or depletion. According to Dr Arm-
strong, even respiring the fumes of ardent
spirits will, under some circumstances, pro-

duce this disease. Persons who have under-

gone surgical operations under the influence

of chloroform are more liable to attacks of this

kind than other persons.

The treatment of delirium tremens consists

mainly in thejudicious use of opium, laudanum,
or morphia, in ratlier large doses, frequently

repeated. Thirty to sixty drops of laudanum
may be given every hour or two during the fit,

its effects being carefully watched. The ob-

ject is to produce quiet sleep, from which the

patient usually wakes free from the worst

symptoms of the disease. Diaphoretics and
mild aperients may also be given, and a light,

nutritious diet adopted thi'oughout. Deple-

tion, especially bleeding, should be particu-

larly avoided. Alcoholic stimulaats and wine,

in certain cases, have proved useful. Under
this treatment, the patient, unless of a very

bad habit of body, or much debilitated by pre-

vious excesses, usually recovers. He is, how-
ever, very liable to relapses and subsequent

attacks, which are best prevented by judicious

moral management.
The judicious administratioa of chloral

hydrate, in doses of from thirty to sixty grains'

as well as of bromide of potassium in twenty-
grain doses, either alone or combined with the

chloral, has lately been had recourse to with
the happiest results, for the production of

sleep in cases of delirium tremens or in the
insomnia of dipsomaniacs.

The repebition of the dose of chloral requires

to be regulated with very great caution; and
it is only in the case of emigrants and others

unable to obtain medical aid that we would
recommend it to be given, and then only

should opium have failed to produce the

desired effect. Not more than sixty grains of

the chloral should be administered during the

twenty-four hours. The internal administra-

tion of tincture of capsicum in moderarely
large doses, in the intervals of the opiates or

chloral hydrate, has lately been tried in the

treatment of this disease, it is said, with
success.

DELPHIN'IC ACID. Syn. Phoce'nic acid.

A fatty acid, obtained by saponifying the oil

of the delphinus or porpoise. According to

recent experiments, it is identical with valeric

acid.

DELPHIN'INE. Syn. Del'phine, Del'-

phia, Delphin'ia. An alkaloid discovered by
Lassaigne and Feneulle In Delphinium stafhy-
sagria or stavesacre.

Prep. 1. The husked seeds (in powder) are

boiled in a little water, and pressed in a cloth

;

a little pure magnesia is then added to the

filtered decoction, the whole is boiled for a

few minutes, and refiltered; the residuum,

after being well washed, is digested in boiling

alcohol, which dissolves out the alkaloid, and
gives it up again by gentle evaporation and
cooling.

2. The bruised, but unshelled, seeds are

digested in dilute sulphuric acid, the filtered

liquor precipitated with carbonate of potassa,

and the precipitate digested in alcohol as

before.

3. (Parrish.) An alcoholic extract of the

seeds is treated with dilute sulphuric acid,

precipitated with an alkali, again dissolved in

dilute sulphuric acid; the colouring matter

precipitated by a few drops of nitric acid, the

alkaloid by potassa. The alkaloid is then dis-

solved in absolute alcohol, and the solution

thus formed is evaporated ; one pound yields

about one drachm.
Prop., S(c. A light-yellowish or white,

odourless powder; extremely acrid and bitter;

scarcely soluble in water ; dissolves in ether,

and readily in alcohol; and has an alkaline

reaction. Its alcoholic solution produces a

burning and tingling sensation when rubbed

on the skin, and a similar sensation is pro-

duced in various parts of the body when it is

taken in doses of a few grains. It has been

exhibited in neuralgia and rheumatism by Dr
TurnbuU.

—

Dose, J^ gr. every three hours,

made into a pill with 1 gr. each of the ex-

tracts of henbane and liquorice. It is also
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used externally under the form of ointment
and lotion,

DELPHINUM—A Boot Varnish, Shell-lac,

7*5 grammes dissolved in alcohol, 15 grammes,
mixed with 20 drops fish oil, and "1 gramme
lampblack. (Geisse.)

DEMUL'CENTS. In medicine, substances
which are calculated to soften and lubricate

the parts to which they are applied. Though
having the same signification as the word
EMOLLIENTS, it is desirable to restrict the
latter term to such as are intended for external

application, and to include under the above
head only such as are intended for internal

exhibition. The principal demulcents are gum
Arabic, gum tragacanth, liquorice, honey,
arrow-root, pearl barley, isinglass, gelatin,

milk, almonds, spermaceti, almond and olive

oils, and most other mucilaginous, amylaceous,
saccharine, and oily substances. For use,

these are made into mttcilaq-es, decoctions,
EMTTLSIONS, or MILKS, with water, and form
suitable bevei'ages in dysentery, diarrhoea,

catarrh, diseases of the urinary organs, and all

other diseases where diluents are useful. See
Emollients.
DENGUE. This disease is most commonly

met with in the East and West Indies, and
occasionally as an epidemic in America. In
England it rarely shows itself in an epidemic
character. The symptoms of dengue appear to

combine those of rheumatism and scarlet fever.

On the third or fourth day an eruption shows
itself, accompanied with pains in the limbs,

glandular swellings, and languor. The course

of the disease is varied by frequent remissions.

It does not come within our design to indicate

the treatment, which appears to be the same
as that pursued in scarlet fever.

DENS'ITY. Comparative masses of equal

weights, or the quantity of matter contained
in a given space. It is commonly used synony-
mously with specific geavitt, which, how-
ever, refers to comparative weights of equal
bulks. Thus, quicksilver is said to have a

density greater than that of copper, and
alcohol one less than that of oil of vitriol,

DENTI'FRICES. Si/n. Dentieeicia, L.
Substances applied to the teeth, to cleanse and
beautify them. The most useful form of den-
tifrices is that of powder (tooth powdee)

;

but liquids (tooth washes), and electuaries

(tooth electuaries, tooth pastes), are

also employed. The solid ingredients used in

dentifrices should not be so hard or gritty as

to injure the enamel of the teeth ; nor so soft

or adhesive as to adhere to the gums, after

rincing the mouth out with water. Pumice-
stone (in fine powder) is one of those sub-
stances that acts entirely by mechanical attri-

tion, and is hence an objectionable ingredient
in tooth powder intended for daily use. It is,

however, very generally present in the various
advertised dentifrices, which are remarkable
for their rapid action in whitening the teeth.

Bath brick is another substance of a similar

nature to pumice, and, like that article, should
be only occasionally employed. Cuttle-fish

bone, coral, and prepared chalk, are also com-
monlj- used for the same purpose, but the last

is rather too soft and absorbent to form the
sole ingredient of a tooth powder. Charcoal,
which is so very generally employed as a den-
tifrice, acts partly mechanically and partly

by its chemical property of destroying foul

smells and arresting putrefaction. For this

purpose it should be newly burnt, and kept in

well-closed vessels, until used, as by exposure
to the air it rapidly loses its antiseptic powers.

Powdered rhatany, cinchona bark, and catechu,

are used as astringents, and are very useful

in foulness or sponginess of the gums. Myrrh
and mastic are employed on account of their

odour, and their presumed preservative action

and power of fixing loose teeth. Insoluble

powders have been objected to on account of

their being apt to accumulate between the

folds of the gums and in the cracks of the

teeth, and thus impart a disagreeable appear-

ance to the mouth. To remedy this defect, a

reddish or flesh-coloured tinge is commonly
given to them with a little rose pink, red coral,

or similar colouring substance, when any
small portion that remains unwashed off is

rendered less conspicuous. Some persons em-
ploy soluble substances as tooth powders,

which are free from the above objection. Thus,

sulphate of potash and cream of tartar are

used for this purpose, because of the grittiness

of their powders and their slight solubility in

water. Phosphate of soda and common salt

are also frequently employed as dentifrices,

and possess the advantage of being readily

removed from the mouth by means of a little

water. Among those substances that chemi-
cally decolour and remove unpleasant odours,

the only ones employed as dentifrices are

charcoal and the chlorides of lime and soda.

The first has been already noticed ; the others

may be used by brushing the teeth with water
to which a very little of their solutions has

been added. A very weak solution of chloride

of lime is commonly employed by smokers to

remove the odour and colour imparted by to-

bacco to the teeth. Electuaries, made of honey
and astringent substances, are frequently em-
ployed in diseases of the gums. The juice of

the common strawberry has been recommended
as an elegant natural dentifrice, as it readily

dissolves the tartarous incrustations on the

teeth, and imparts an agreeable odour to the

breath. See Paste and Povtdee ('J'ooth), also

Washes (Mouth).
DENT'INE. The tissue of which the teeth

are composed.
DENTISTKY. The art or practice of a

dentist. Directions for the extraction of teeth,

as well as elaborate details for stopping them,

and for the manufacture of artificial ones, are

branches of the dentist's art, which, as they

necessitate the exercise of considerable skill

and long practice, do not call for notice in a
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work like the present. We shall confine our-

selves, therefore, to that section of dentistry

which concerns itself with stoppings for the

cavities of decayed teeth, and for the prepara-

tion of which wo give the following for-

mulae :

—

1. (Souheiran's.) Powdered mastic and
sandarach, of each 4 dr.; dragon's blood, 2

dr. ; opium, 15 gr. ; mix with sufficient rec-

tified spirit to form a stift" paste. A solution

of mastic, or of mastic and sandarach, in half

the quantity of alcohol, is also used, applied

with a little cotton or lint.

2. Sandarach, 12 parts ; mastic, 6 parts

;

amber, in powder, 1 part ; ether, 6 parts.

Applied with cotton. Or simply a paste of

powdered mastic and ether. Or a saturated

ethereal solution of mastic, applied with
cotton.

3. Taveare's cement is made with mastic
and burnt alum. Bernoth directs 20 parts of

powdered mastic to be digested with 40 of

ether, and enough powdered alum added to

form a stiff paste.

4. Gutta percha, softened by heat, is recom-
mended. Dr Rollfs advises melting a piece of

caoutchouc at the end of a wire, and intro-

ducing it while warm.
5. (Gauger's Cement.) Put into a quart

bottle 2 oz. of mastic and 3 oz. of absolute
alcohol; apply a gentle heat by a water-bath.
When dissolved, add 9 oz. of dry balsam of
tolu, and again heat gently. A piece of cotton
dipped in this viscid solution becomes hard
when introduced into the tooth, previously

cleansed and dried as above.

6. (Mr Robinson's.) After washing out the
mouth with warm water containing a few
grains of bicarbonate of soda, and cleaning
the cavity as above directed, he drops into it a
drop of collodion, to which a little morphia
has been added, fills the cavity with asbestos

and saturates with collodion, placing over all a
pledget of blotting paper.

7. (Ostermaier's Cement.) Mix 12 parts of
dry phosphoric acid with 13 of pure and pul-

verised quicklime. It becomes moist in mix-
ing, in which state it is introduced into the
cavity of the tooth, where it quickly becomes
hard. [In some hands this has failed, from
what cause we are not aware.] The acid

should be prepared as directed under Acid,
Phosphoeic.

8. (Silica.) This name has been given to a
mixture of Paris plaster, levigated porcelain,

iron filings, and dregs of tincture of mastic,
ground together.

9. (Wirih's Cement.) It is said to consist

of a viscid alcoholic solution of resins, with
powdered asbestos.

10. (Metallic Cement.) Amalgams for the
teeth are made with gold or silver, and quick-
silver, the excess of the latter being squeezed
out, and the stifp amalgam used warm. In-

ferior kinds are made with quicksilver and
tin, or zinc. A popular nostrum of this kind

is said to consist of 40 gr. of quicksilver and
20 of fine zinc filings, mixed at the time of
using. Mr Evans states that pure tin, with a

small portion of cadmium, and sufficient quick-
silver, forms the most lasting and least objec-

tionable amalgam. The following is the for-

mula :—Mult 2 parts of tin with 1 of cadmium,
run it into ingots, and reduce it to filings.

Form these into a fluid amalgam with mer-
cury, and squeeze out the excess of mercury
through leather. Work up the solid residue

in the hand, and press it into the tooth. Or,
melt some beeswax in a pipkin over the fii'e,

throw in 5 parts of cadmium, and, when
melted, add 7 or 8 parts of tin in small

pieces ; pour the melted metals into an iron or
wooden box, and shake them till cold, so as to

obtain the alloy in a powder. This is mixed
with 2i or 3 times its weight of quicksilver in

the palm of the hand, and used as above.

Another cement consists of about 73 parts

of silver, 21 of tin, and 6 of zinc, amalgamated
with quicksilver. An amalgam of copper is

said to be sometimes used. But this class of

stoppings is altogether disapproved of by
other authorities. Pure leaf-gold seems the
least objectionable.

11. (Marmoratum.) Finely levigated glass,

mixed with tin amalgam.
12. (Poudre Metallique.) The article sold

under this name in Paris appears to be an
amalgam of silver, mercury, and ammonium,
with an excess of mercury, which is pressed

out befoi'e using it.

13. (Fusible Metal.) Melt together 8 parts

of bismuth, 5 of lead, 3 of tin, and 1^ or 1-6

of quicksilver, with as little heat as possible.

(Chaudet.)

14. (Non-expensive Metallic Tooth-stop-

ping.) Take 1 part of sulphate of mercury, 1

part of copper in fine powder ; rub them well

together with a little warm water; when the

amalgam is formed wash well, and remove
the surplus of mercury by pressing it through
chamois.

—

Pharm. Journ.

Expensive Metallic Tooth-stopping
AND MtrcH PEEPERABLE. Take pure gold,

pure gelatin, 1 part of each; pure silver, 2

parts ; melt, and when refrigerated, reduce to

a powder by means of a file ; wash well and
dry. In the moment of using it add sufficient

mercury to form a plastic paste.

—

Pharm.
Journ.
Paste poe Desteoyino- the Sensibility

OF THE Dental Pulp peevioits to Stop-

ping. Arsenious acid, 30 gr. ; sulphate of

morphia, 20 gr. ; creasote, q. s. [Unsafe ; it

is only inserted by way of warning against

what may prove an unsuspected cause of mis-

chief.]

Pivots foe Aetificial Teeth. An alloy

of platinum and silver.

Speings foe Aetificial Teeth. Equal

parts of copper, silver, and palladium.

(Chaudet.)

For Cachou Aromatise, and other com-
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rounds for sweetening the breath, see Pee-
FTJMEEr.
DENTI'TION. See Teething.
DEOB'STEUENT. In medicine, a substance

which removes .obstructions, and opens the
natural passages of the fluids of the body, as

the pores, lacteals, and glands. Iodine, mer-
cury, sarsaparilla, and aperients, are deob-
struents.

DEO'DORISER. Any substance having the

powei of absorbing or destroying fetid effluvia.

Chlorine, chloride of lime, chloride of zinc, ni-

trate of lead, sulphate of iron, and freshly-burnt

charcoal, are the most effective and convenient
deodorisers. Peat charcoal has been highly

lecommended for deodorising manure, &c., on
the large scale. When it is mixed with these

substances their fetor is immediately destroyed,

and a compost produced, which may be sub-

stituted for guano for agricultural purposes.
* Biedermann's Centralblatt fiir Agricultur
Chemie' for June, 1877, contains the results

of some experiments undertaken by A. Eck-
stein on the comparative deodorising values of

certain substances. Herr Eckstein found that

1 kilo of copperas dissolved in water destroyed

the stench of sulphuretted hydrogen in a privy

used daily by at least 100 persons. The action

ceased after twelve hours. A solution of

aqueous sulphate of copper produced a similar

result. When 1 kilo of solid copperas was
employed the action lasted for two days. The
same result was obtained by using 1 kilo of a

mixture compound of copperas, sulphate of

copper, and carbonate of lime. Liquid sul-

phurous acid was found to act very rapidly,

rendering the atmosphere difficult to breathe
for an hour ; its action ceased after twenty-
three hours. Crude carbolic acid, which was
used to the extent of 30 grams, gave so un-
pleasant a smell for two days as to render the

result impossible to be arrived at. One kilo of

copperas enclosed in a bag of parchment paper
only began to act after two hours, and kept
the place odourless for two days. One kilo of

good chloride of lime, placed in a similar bag,
did not lose its effect for nine days. With
60 grams of permanganate of soda the action

commenced immediately, but the effect was
over in twenty-four hours ; when enclosed in

parchment paper it was efficacious for two
days. In Herr Eckstein's opinion the most
powerful deodoriser known is chloride of lime
along with sulphuric acid. Powdered gypsum
is a good absorber of ammonia, and for this

purpose may be sprinkled over the floors of
stables, manure heaps, &c. See Disinfectant.
DEOX'IDATION. See Reduction.
DEPIL'ATORY. A cosmetic employed to

remove superfluous hairs from the human
skin. Depilatories act either mechanically
(mechanical depilatoeies), or chemically
(chemical depilatoeies). To the first class

belong adhesive plasters, that, on their removal
from the skin, bring away the hair with them.
Thfi second class includes all those substances

which destroy the hair by their chemical
action.

Lime or orpiment, and generally both of

them, have formed the leading ingredients in

depilatories, both in ancient and modern
times. The first acts bj' its well-known caus-

ticity, and also, when an alkali is present, by
reducing that also, either wholly or in part,

to the caustic state. The action of the orpi-

ment is of a less certain character, and its use

is even dangerous when applied to a highly

sensitive or an abraded surface. The addition

of starch is to render the paste more adhesive

and manageable.
In using the following preparations, those

which are in the state of powder are mixed up
with a little warm water to the consistence of

a paste, and applied to the part. Sometimes
soap lye is used for this purpose, and some
persons spread the pulpy mass on a piece of

paper, and apply it like a plaster. In 12' or

15 minutes, and sooner, if much smarting

ensues, the whole should be washed off with

warm water, and a little cold cream, lip-salve,

or spermaceti cerate, applied to the part. The
application of the liquid preparations is gene-

rally accompanied with gentle friction, care

being taken to prevent them extending to

the adjacent parts. All the following effect

the object satisfactorily, with proper manage-
ment ; but some are much more effective than

others. A small wooden or bone knife is the

best for mixing them with. They must all

be kept in well-stoppered bottles, and no

liquid must be added to them until shortly

before their application; and then no more
should be mixed than is required for imme-
diate use.

Depilatory, Arsen'ical. Orpiment (sulphide

of arsenic) forms the principal ingredient in

many fashionable depilatories, but its use is

not free from danger. The following are well-

known preparations

:

1. (Colley's D.) From nitre and sulphur,

of eaqh 1 part ; orpiment, 3 parts ; quicklime,

8 parts ; soap lees, 32 parts ; boil to the con-

sistence of cream. Very caustic.

2. (DeLCEOIX'S D. ;
* POUDEB STTBTILE.')

Orpiment, 1 oz. ;
quicklime, 10 oz. ; starch,

14 oz.

3. (Oeiental d, ; Oeiental eusma.)—
a. Quicklime, 3 oz. ; orpiment, i dr. ; strong

alkaline lye, 1 lb.; boil together in a clean

iron vessel until a feather dipped into the

liquor loses its flue.

i. From pearlash, 2 oz. ; orpiment, 3 dr.;

liquor of potassa, \ pint ; boil together as

before. One of the most caustic aud conse-

quently the most certain of depilatory prepara-

tions; but, with the rest of its class, open to the

objections of containing orpiment. (See No. 7.)

4. (Paste d. ;
' Pate epilatoiee.') To No.

1 add of orris root, 3 parts.

5. (Plenck'sd.; ' Pasta epilatoeia.') Orpi-

ment, 1 part
;
quicklime aud starch, of each

12 parts.
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6, Soap d. ;
' Savon epixatoieb.') Turk-

ish depilatory and soft soap, equal parts. Must
not be mixed until about to be applied. (See

No. 7.)

7. (Turkish d. ; Tueeish busma.) Orpi-

ment, 1 part ; quicklime, 9 parts. For use, it

is mixed up with soap lees, and a little pow-
dered starch.

Depilatory, Boettger's. Powdered sulphy-

drate of sodium, one part ; washed chalk,

three parts ; made into a thick paste with a
little water. Let a layer about the thickness
of the back of a knife be spread upon the

hairy surface. After two or three minutes the

stoutest hairs are transformed into a soft mass
which may be removed by water. A more
prolonged action would attack the skin.

Depilatory, Boudet's. Freip. Sulphide of

sodium (crystallised), 3 parts j
quicklime (in

fine powder), 10 parts ; starch, 10 parts ; mix.

To be mixed with water, and applied to the

skin, and scraped oi¥ in 2 or 3 minutes with a
wooden knife. Very effective and safe.

Depilatory, Cazenave's. Syn. Mahon's d. ;

POMMADB EPILATOIEE DE CaZENAVB, Fr.

Prep. Quicklime, 1 part; carbonate of soda,

2 parts ; lard, 8 parts ; mix. Applied as an
ointment.

Depilatory, Chi'nese. Prep. 1. Qaicklime,

8 oz.
; pearlash (dry) and liver of sulphur, of

each 1 oz. ; all reduced to a fine powder

;

mixed, and kept in a close bottle.

2. (Roseate d.) As No. 1, but coloured
with a little rose pink or light red.

These preparations are applied in the same
manner as Boudet's Depilatory.

Depilatory, CoUey's. See Depilatoey, Ae-
senical.

Depilatory, Hydrosulphate of Lime. Frep.
(Beasley.) Mix quicklime and vvater to a thick

cream, and pass into the mixture 25 or 30
times its volume of sulphuretted hydrogen gas.

When the gas ceases to be absorbed, stop the
process. The pulpy mass is spread on paper,

and applied for 12 or 15 minutes. It is very

effective, but has a most disgusting smell.

Spolasco's depilatory is a very similar prepa-

ration (see below).

Depilatory, Mechan'ical. Si/n. Depilatory
PLAstee. Prep. From pitch and resin, equal

parts, melted together and spread on leather.

Applied as a plaster.

Depilatory, Bayer's. Prep. Quicklime, 2 oz.

;

salt of tartar, 4 oz. ; charcoal, ^ oz. Less
active than Chinese Depilatory.

Depilatory, Eedwood's. Prep. A strong
solution of sulphide of barium, made into a
paste with powdered starch, and applied im-
mediately. Mr Redwood says this is " the

best and safest depilatory."

Depilatory, Eo'seate. See Depilatoey, Chi-
nese.

Depilatory, Spolasco's. Prep. Freshly pre-

pared sulphide of calcium and quicklime, equal

parts. Almost equal to Redwood's {^above).

DEPOSITION (of Metals). See Elboteo-
TYPE.

DERBY CONDITION POWDERS (J. Tobias
Simpson, New York). Celebrated as a safe,

infallible, and speedy remedy for glanders,

coughs, colds, over feeding, worms, mouth
disease, and loss of horns or hair, in horses

and other valuable domestic animals. Tartar
emetic, 2 grammes; black antimony, 20
grammes; sulphur, 10 grammes; nitre, 10
grammes; fenugreek, 40 grammes; juniper
berries, 20 grammes. (Schadler.)

'

DER'BYSHIRE NECK. See Goiteb.
DERMASOT (Apotheker Bertschinger,

Baden, Switzerland). For profuse perspira-

tion of the feet. Consists of acetate of
alumina, 7"5 grammes; distilled water, 120
grammes; butyric ethei*, 2 drops; rosauilin to
colour it slio-htly. (Weber.)
DESBRIEREE'S CHOCOLATE A LA MAG-

NESIE. 44 grammes of chocolate paste and
15 grammes of calcined magnesia, made into

two tablets. (Reveil.)

DESIC'CANTS. Syn. Desiccan'tia, L. In
pTiarmacology, substances that check secretiou

and dry sores of abraded surfaces, without
acting as styptics, or constringing the fibres

of the parts to which they are applied. See
ASTRIN&ENTS.
DESICCA'TION. Sijn. Essicca'tion. The

evaporation or drying off of the aqueous
portion of solid bodies. Plants and chemical

preparations are deprived of their humidity
by exposure to the sun, a current of dry air,

an atmosphere rendered artificially dry by
sulphuric acid, or by the direct application of

heat by means of a water bath, a sand bath,

or a common fire. Planks and timber are

now seasoned, on the large scale, in this way,

by which a condition may be produced, in 2
or 3 days, which on the old system is barely

attainable in as many years. "Endeavours
were made to enforce the importance and value

of the desiccation of woods to the builder,

cabinet maker, architect, and civil engineer,

so long back as 1843, but without success.

Since that period certain persons have availed

themselves, commercially, of our ideas and
experiments on the subject, without any
acknowledgment, either verbal or pecuniary."

(Cooley.)

DESTEM'PER. Syn. Distempee. Colours

ground up with size, gum, or white of &g^, and
water, as in scene painting. The art of execu-

ting work in distemper is called ' distemper

painting.'

DETER'GENT. An agent having the power

of removing off'ensive matter from the skin.

The name is now generally restricted to appli-

cations that tend to cleanse foul wounds and
ulcei's.

Detergent, Collier's. Prep. From liquor of

potassa, 2 fl. dr. ; rose water, 5i fl. oz. ; spirit

of rosemary, \ fl. oz. ; mix. One of the best

applications known to free the head from
scurf, when the hair is strong and healthy.
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The head should he afterwards sponged with
clean, soft water.

DETONA'TION. See FuiMiiTATlN& Com-
pounds.
DEUTOX'IDE. See Oxides.
"DEUTSCHE SIEGESTEOPFEN — German

Triumphal Drops (Schmidt). 480 grammes of

a brown iluid with an agreeably sweet spiri-

tuous and aromatic taste, containing in a

hundred parts five parts of the portion soluble

in weak spirit of cloves and orange peel, 29
parts sugar, 36 parts alcohol, and 30 parts

water. (Wittstein.)

DEW-POINT. The temperature at which
dew begins to form, as observed by a ther-

mometer. It varies with the humidity of the

atmosphere.
DEX'TRIN. CgHjoOj. Syn. Staech gum,

Dextbina, Dextrinum, British gum. A so-

luble substance resembling gum, formed by the

action of dilute acids at the boiling temperature,

and by infusion of malt, at about 160° Fahr., on
starch. It is also formed when potato starch

and some of the other farinas are exposed to a

heat of about 400°. See Diastase and Gum
(British).

DEX'TRO-RACE'MIC ACID. See Racemic
ACID.
DIABE'TES. See Ueine.
Diabetes (Saccharine). The symptoms ob-

served in this generally fatal ailment are the
passing of an excessive quantity of pale, straw-
coloured urine, of high specific gravity, con-
taining more or less grape sugar

; great thirst

and hunger, obstinate dyspepsia, constipation,

an unpleasant odour from the feet, or perspi-

ration of the arm-pits, and bodily debility, and
emaciation. All these symptoms vary in in-

tensity according to the course and duration

of the disease, which is frequently accompanied
with hectic fever, cough, and sometimes car-

buncles, and generally ends in consumption or

some organic disease. The flow of urine
sometimes reaches as much as eight gallons in

24 hours j the average quantity, however, is

about two gallons. The specific gravity of the
urine varies between 1030 and 1070. The
quantity of sugar excreted in the twenty

-

four hours difi^ers greatly, ranging from half

a pound to three pounds.
In the treatment of diabetes, gi-eat atten-

tion should be paid to diet, which should con-

sist principally of digestible, broiled, or roasted

meat, gluten and bran bread (these latter being
substituted for ordinary bread, which with
sugar must be especially avoided), liquids in

moderate quantity, of which the most pre-

ferable are weak beef tea or mutton broth.

If the thirst is extreme, it is best assuaged by
drinking water acidulated with phosphoric
acid. Spirituous liquids as well as saline

aperients should be eschewed. Claret is, how-
ever, a suitable beverage.

Small doses of laudanum, given three or four

times a day, have been found of great service.

Dr Watson recommends also the adminis-

tration of creosote. The bowels m ust he regu-
lated by means of mild aperients. Warm
baths are also of use, as they augment the
secretion of the skin. The disease may be
kept under by administering from twenty to

forty minims of tincture of perchloride of iron,

3 times a day. The above treatment is inserted

for the guidance only of emigrants and others

unable to obtain professional aid ; wherever
this can be obtained, no time should be lost

in seeking it. This is the more important,
since the earlier the patient has recourse to

the proper remedies, the greater are the
chances of recovery.

Horses. The disease occurs, although
rarely, in horses. It is not known either in

cattle or dogs. The treatment consists in

depriving the animal for some weeks of food

containing starch, or other matters capa-

ble of forming sugar. He must be fed on
meat soup and cooked animal diet, to which he
quickly becomes reconciled. The strength

must be kept up by means of tonic. To
counteract the intense thirst, Mr Finlay

Dun recommends the following to be given
three times a day in water:—A drachm of

iodide of potassium, a scruple of iodine, and
four drachms of carbonate of soda.

DIACH'YLON. See Plastebs.
DIALY"SER. In practical chemistry, an

instrument for separating ' crystalloids' from
• colloids,' introduced by the late Prof. Gra-
ham. In its most convenient form it consists

of a hoop of gutta percha, over which a

circular piece of parchment paper is stretched.

The paper is applied to the hoop while wet,

and is kept stretched by a second hoop, by an
elastic band, or by a few turns of string. The
instrument, when complete, resembles an ordi-

nary tambourine. It is distinguished as the
' HOOP dialysee.' The fluid to be ' dialysed'

is poured into the hoop upon the surface of the

parchment paper, to a small depth only, such

as half an inch, and the dinlyser is then floated

upon water in a large glass basin. Another
form of dialyser, termed the ' bulb dialysee,'

consists of a small glass bell-jar, the mouth of

which is coveredby a piece of parchment paper.

This is s^uspended or otherwise supported in a

large vessel of water in such a manner that

the parchment paper septum just dips below

the surface. See Dialysis (jbelow). Parch-
ment PAPER.
DIAL'YSIS. In practical chemistry, the

method of separating substances by ' diflusion'

through a septum of gelatinous matter. When
a solution having a sp. gr. greater is introduced

into a cylindrical glass vessel, and then water

very cautiously poured upon it, in such a

mauner that the two layers of liquid remain

unmoved, the substance dissolved in the lower

liquid will gradually pass into the supernatant

water, though the vessel may have been left

undisturbed, and the temperature remain un-

changed. The gradual passage of a dissolved

substance from its original solution into pure
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water taldng place, notwithstanding the liigher

sp. gr. of the substance which opposes this

passnge, is called the * diffusion of liquids.'

From the investigation of the phenomena of

this diffusion, the late Prof. Graham derived

the remarkable results upon which the method
under notice is based. Different substances,

when in solution of the same concentration,

and under other similar circumstances, diffuse

with very unequal velocity. " The range in

the degree of diffusive mobility," says Prof.

Graham, " exhibited by different substances,

appears to be as wide as the scale of vapour-

tensions. Thus, hydrate of potassa may be said

to possess double the velocity of diffu'^ion of

sulphate of potassa, and sulphate of potfissa

again double the velocity of sugar, alcohol,

and sulphate of magnesia. But the substances

named belong, as regards diffusion, to the more
volatile class. The comparatively fixed class,

as regards diffusion, is representedby a different

order of chemical substances (marked out by
the absence of the power to crystallise), which
are slow in the extreme. Among the latter

are hydrated silicic acid, hydrated alumina, and
other metallic peroxides of the aluminous class,

when they exist in the soluble form ; with

starch, dextrine, and the gums, caramel, tan-

nin, albumen, gelatin, vegetable and animal

extractive matters. Low diffusibility is not

the only property which the bodies last enu-

merated possess in common. They are dis-

tinguished by the gelatinous character of their

hydrates. Although often largely soluble in

water, they are held in solution by a mo=it

feeble force. They appear singularly inert in

the capacity of acids and bases, and in all the

ordinary chemical relations. But, on the other

hand, their peculiar physical aggregation, with

the chemical indifference referred to, appears

to be required in substances that can intervene

in the organic processes of life. The plastic

elements of the body are found in this class.

As gelatin appears to be its type, it is proposed

to designate substances of this class as ' COl'-

lOlDS,' and to speak of their peculiar form as

the ' colloidal condition of matter.' Opposed
to the colloidal is the ' crystalline condition.'

Substances affecting the latter form will be

classed as ' CETSTAL'LOins.' The distinction

is, no doubt, one of intimate molecular con-

stitution."' A certain property of colloidal

substances comes into play most opportunely

in assisting diffusive preparations. The jelly

of starch, that of animal mucus, of pectin, of

vegetable gelose, and other solid colloidal hy-

drates, all of which, strictly speaking, are

insoluble in cold water, are themselves per-

meable when in mass, as water is, by the more
highly diffusive class of substances. But such

jellies greatly resist the passage of the less

diffusible substances, and cut off entirely other

colloid substances like themselves that may
be in solution. A mere film of the jelly has

the separating effect. Now, parchment-paper,

1 ' Fliilosopli. Traii3.' for 1861.

when wetted, acts just like a layer of animal

mucus or other hydrated ccjlloid, by permitting

the pai^sage of crystalloids, but not of colloids;

consequently this substance may be used for

dialvtic septa (sec Dialyser, above). The
following experiments recorded by Graham
will give some idea of the results which may
be obtained by dialysis:

—

1. Half a litre of urine was placed in a

hoop dialyser, which was then floated on a

considerable quantity of pure water. Dialyscd

for 2 1 hours, the urine gave its crystalloidal

constituents to the external water. The latter,

evaporated by a water bath, yielded a white

saline mass. From this mass urea was ex-

tracted by alcohol in so pure a condition as to

appear in crystalline tufts upon the evapora-

tion of the alcohol.

2. By pouring silicate of soda into diluted

hydrochloric acid (the acid being maintained

in large excess), a solution of silica is obtained.

But in addition to hydrochloric acid, such a

solution contains chloride of sodium, a salt

which causes the silica to gelatinise when the

solution is heated, and otherwise modifies its

properties. Now, such a solution placed for

24 hours in a dialyser of parchment paper was
found to lose S^j of its silicic acid (silii-a) and

86^ of its hydrochloric acid. After 4 days on
the dialyser, the liquid ceased to be disturbed

by nitrate of silver. All the chlorides were

gone, with no further loss of silica. What
remained was a pure solution of silicic acid,

which could be boiled in a flask, and consider-

ably concentrated, without change.

3. Half a litre of dark-coloured porter, with
•05 gramme of arsenic us acid added (moooth
part of arsenious acid), was placed on a hoop

dialyser, 8 inches in diameter, and the whole

floated in an earthenware basin containing 2

or 3 litres of water. After 24 hours the latter

fluid had acquired a slight tinge of yellow.

It yielded, when concentrated and precipitated

by sulphuretted hydrogen, upwards of one half

of the original arsenious acid in a fit state for

examination.

DIAMANTKITT—Diamond Cement. 50

parts graphite, 15 parts litharge, 10 parts

milk of lime, 5 parts slaked lime, intimately

mixed with enough linseed oil to make a firm

mass. (Hager.)

DIAMANTTROPFEN—Diamond Drops (Dr

AUinhead). A combination of the juices of

mysterious herbs of tropical climes, which

has the power to make all men transparent.

DrAMOND. The diamond is pure carbon,

and differs from the carbon of charcoal and

lampblack simply in being limpid, colourless,

and highly refractive of light, properties which

are generally referred to its crystalline form.

The weight, and, consequently, the value of

diamonds, is estimated in carats, one of which
is equal to 4 grains ; and the price of one

diamond, compared to that of another of equal

colour, transparency, purity, form, &c., is as

the squares of the respective weights. The
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average price of eottgh diamonds that are

worth working is about £2 for the first carat

;

that of a CUT diamond is equal to that of a

rough diamond of double weight, exclusive of

the price of workmanship. " To estimate the

value of a wrought diamond, ascertain its

weight in carats, double that weight, and mul-
tiply the square of this product by £2." (Ure.)

Thus, a cut diamond of—

•

1 carat is worth £8
2 carats „ £32
3 „ „ £72
4 „ „ £128

&c., &c. See Caebon, Gems.
Di'amond Dust. Genuine diamond dust is

the powder produced by the abrasion of dia-

monds against each other in the process of

cutting and polishing them. It possesses the

valuable property of polishing the gems, and
giving " the finest edge to every kind of

cutlery." The discovery of the latter fact, a

few years since, led certain dishonest persons

to extensively advertise spurious preparations,

consisting chiefly of emery powder or powdered
quartz, under the name of diamond dust. The
factitious articles acquired a very short and
bad notoriety. Instead of sharpening cutting

instruments, they infallibly destroyed their

edge, and were particularly unfortunate in

converting razors- into saws.

DIAPEN'TE. (S«/re. Pulvis diapente. Prep.

1. (Ph. E. 1744) Bay-berries, birth-wort,

gentian, ivory dust, and myrrh, equal parts.

An excellent warm tonic, especially useful in

the debility and rickets of children. The sub-

stance sold under this name in the shops is an

inferior mixture, used principally as a tonic

in veterinary practice. The following are the

forms commonly adopted in its preparation :

—

2. Turmeric, 4 lbs. j laurel 'berries and
mustard, of each 3 lbs. ; gentian, 2 lbs. (all in

fine powder) ; mix.
3. Bay-berries, gentian, mastard, and tur-

meric, equal parts.

4. Gentian, 6 lbs.; bay-berries, 1 lb. This

is the formula generally used by the farriers.

Sometimes mustard, 1 lb., is added.

DIAPHORET'ICS. S^n. Stjdoeip'ics ; DiA-
PHOEETiCA, SuDOEiFiCA, L. Medicines which

promote or increase the perspiration. Those
that produce this effect in a very marked
degree are more particularly called ' sudorifics.'

The principal diaphoretics are :—warm dilu-

ents, as barley-water, gruel, tea, &c. ; salts of

the alkalies, as the citrates of potassa and soda,

acetate of potassa, acetate and carbonate of

ammonia, sal-ammoniac, nitre, &c. ;
prepara-

tions of antimony, as autimonial pOwder, tartar

emetic, &c.; also alcohol, camphor, Dover's

powder, ipecacuanha, opium, wine, &c.

The use of diaphoretics is indicated in nearly

all diseases accompanied by fever and a dry

skin, and particularly in febrile and pectoral

affections.

DIAPHRAGM (fram). A partition through
or across; a dividing substance. In anatomy,

the term is applied to the mldrifi', a muscle
separating the chest or thorax from the ab-

domen or lower belly. In astronomy and
optics the term is applied to a<. circular ring
placed in a telescope or other instrument to

cut off the marginal portions of a beam of

light. In electricity the name is commonly
used to denote the porous partition, cell, or

vessel, that separates the fluid containing the
positive plate from the fluid which surrounds
the negative plate, in a constant voltaic bat-

tery. Thin partitions of sycamore, or other

porous wood, are occasionally used, but cells

made of thin biscuit ware are the most con-

venient and durable diaphragms. Plaster of

Paris, animal membi'ane, coarse and tightly

wove canvas, &c., are used also for the purpose.

Plaster cells are also formed by surrounding
an oiled cylinder of wood with a hoop of paper,

and pouring plaster of Paris, mixed up with'

water, into the space between the two. See
Electeottpe.
DIARRHCE'A. A purging or looseness of

the bowels. The causes of diarrhoea are vari-

ous, but among the most common are the

presence of irritating matter, worms, or

acidity in the stomach or bowels ; and exposure

to cold (especially cold to the feet) or sudden
changes of climate or temperature.

Treatment. In general, it will be proper to

administer a mild aperient, for which purpose
rhubarb or castor oil is usually preferred. The
dose of the first may be from 20 to 30 grains

in sugar, or made into a bolus ,- that of the

second, from \ oz. to \ oz., with a little mint
or peppermint water. After the due operation

of this medicine, opium, astringents, and ab-

sorbents, may be taken with advantage, but
not in excessive doses, as is commonly the

practice. The first and second are indicated

when great irritability exists, and the third, in

cases of diarrhoea arising from the presence of

acidity. Chalk mixture, to which a few drops

of laudanum have been added, or the com-
pound powder of chalk and opium, are excel-

lent medicines, and will generally quiet the

bowels. A small piece of catechu or hard
extract of logwood, sucked in the same way as

a lozenge, is a pleasant method of taking
eitlier of these powerful astringents, and will

generally cure cases of simple diarrhoea arising

from excessive peristaltic motion, or want of

tonicity of the muscular coats of the intes-

tines.

In bilious diarrhoja, characterised by the

bright yellowish-brown colour of the dejec-

tions, a dose of blue pill or calomel, assisted by
mild diluents and demulcents, and warmth,
generally proves efficacious. Small doses of

opium are also useful in some cases.

In catarrhal diarrhrea, chylous diarrhffia,

and the like varieties, characterised by the de-

jections being nearly coloui'less, and consisting

chiefly of water and mucus ; or white and

milky, showing the entire absence of bile ; or,

being entirely liquid, limpid, and serous (ia
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some cases resembling the washings of flesh),

opinions arc divided as to the treatment. The
majority of the best authorities regard purg-

ing as injurious in tliese varieties, and rely

chiefly on warm baths and warm fomentations,

with the internal administration of mild salines

and diaphoretics, followed by astringents,

tonics, and occasional doses of opiates. Chole-

raic diarrhoea demands a nearly similar treat-

ment.
The diet in every variety of diarrhoja should

be light and non-irritating. Glutinous broths,

beef tea, and arrow-root, are among the best

articles which can be taken. To these may
be added a little dry toast. Arrow-root

(genuine), either with or without a spoonful

of port wine or brandy (preferably the former),

will of itself cure all ordinary cases of diarrhoea,

, if accompanied with repose and a recumbent
^posture.

Among external remedies, warm and stimu-

lating fomentations, liniments, &c., to the epi-

gastrium and abdomen, will be found useful

adjuncts to other treatment. A spoonful or

two of laudanum, used as a friction, will gene-

rally allay pain, and in many cases settle the

bowels when all other remedies have been tried

in vain.

Treatmentfor Animals. If for the horse,

give at the commencement of the attack from
2 to 4 dr. of aloes, mixed with 1 oz. of bicar-

bonate of soda, and the same quantity of

ginger in powder; administer clysters occa-

sionally. Cattle may be treated by having
administered to them f lb. of Epsom or com-
mon salt, or a pint of linseed oil. Whichever
of the two is employed, it must be combined
with 2 oz. each of bicarbonate of soda and
ginger, and \ lb. of treacle ; 1 oz. of laudanum
should be added to the above drenches whenever
there is much pain and straining, whether in

the horse or cow. Should laxatives fail, aro-

matics and astringents are called for, and 1 oz.

each of tincture of catechu, ginger, and gen-

tian, given in a pint of warm ale, may be tried

several times a day for a horse. For cows a

double dose is required. Sheep need only half

the dose.

DI'ASTASE. A peculiar azotised substance

contained in malt, which effects the conversion

of starch, first into dextrin, and then into

grape sugar.

Frep. A cold infusion of malt is heated to

158° Fahr. (to coagulate in albumen) ; it is

then allowed to cool, and alcohol is added to

the filtered liquor, when diastase is precipi-

tated, under the form of a tasteless white
powder,- which is freely soluble in water.

Prop'., Sfc. Diastase seems to resemble

vegetable albumen, but very little is known
respecting it, as it has never been got in a

state of purity. One part of diastase is cap-

able of convertiug 2000 parts of starch into

grape sugar. Malted barley is said to contain

•g-J-yth part of this substance ; yet this small

portion is quite sufiicieut to convert the starch

of the malt into sugar during the operation of
mashing, in the manufacture of beer. See
BiiEwiNG, Dextrin, &c.

DICTA'MIA. A nutritious, dietetic article.

Prep. (Beasley.) Sugar, 7 oz. ; potato arrow-
root, 4 oz. ; flour of brent barley {Trllicum
monococcum), 3 oz. ; Trinidad and Granada
chocolate, of each 1 oz. j vanilla, 15 gr. j tri-

turate together.

Dictamia. A strengthening and restora-

tive preparation. Arrowroot, 6 parts ; meal
of triticum monococcum, 6 parts; chocolate,

4 parts; vanilla, \ part (Richter). Sugar,
2l7 parts ; bran extract, 92 parts ; starch, 125
parts ; Caracas and Maragnan cocoa, 30 parts

;

vanilla, 1 part. (Chevallier.)

DIDYM'IUM. Di. A rare metal, found
associated with cerium and lanthanium in the
Swedish mineral cerite. See Ceeium.

DI'ET. Food or victuals. In medicine food
regulated by certain rules, or prescribed for

the cure or prevention of disease. The dietetic

part of medicine is no inconsiderable branch,
and deserves a much greater share of regard
than it commonly meets with. A great variety

of diseases might be removed by the observ-

ance of a proper diet and regimen, without the
assistance of medicine, were it not for the im-
patience of the sufferei's. On all occasions it

may come in as a proper assistant to the cure,

which sometimes cannot be performed without
a due observance of the non-naturals.

Writers on dietetics (dietetica, L.) have
taken much trouble to divide and classify the

numerous articles of food suitable to the vari-

ous conditions of the body in health and dis-

ease; but little practical advantage has resulted

from their labours. Low diet, middle diet,

full diet, milk diet, farinaceous diet, fruit diet,

and vegetable diet, are terms which, under
most circumstances, are sufficiently simple to

be almost self-explanatory.

DIGrES'TION. In chemistry and pharmacy
the operation of exposing bodies to a gentle
and continuous heat. The best digesters are

thin glass flasks and beakers, and the most
convenient source of heat is the sand bath.

Digestion is often performed to soften and
otherwise modify bodies that are to be distilled.

In physiology the term is applied to the con-

version of food into chyme, or the process of
dissolving food in the alimentary canal, and
preparing it for circulation and nourishment.
In surgery digestion signifies a method of

treating ulcers, wounds, ifec. See Digestives
(below).

DIGESTIBILITY OF DIFFERENT FOODS.

Foods,

Rice . . .

Eggs, whipped .

Trout, salmon, fresh

Venison, steak .

Sago . . .

Mean time of
chymificMtion

How cooked. m stomacli.

h. m.

. Boiled . ,1

. Raw . . 1 30
. Boiled . . 1 30
. Broiled . . 1 35
. Boiled . . 1 45
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Mean time of

chyraification

Foods. How cooked. in stomach.

Milk . . Boiled . . 2
"'

Eggs, fresh . Raw . 2
Milk . . Raw . 2 15

Turkey . . . Boiled . . 2 25

Gelatin . Boiled . . 2 30

Goose, wild . Roasted . 2 30
Pig, sucking . , Roasted . 2 30

Lamb, fresh . . Broiled . . 2 30

Beans, pod . , . Boiled . . 2 30
Potatoes, Irish . . Baked . . 2 30
Chickea . Fricassed . 2 45

Oysters, fresh . Raw . 2 55
Eggs, fresh . Soft-boiled . 3
Beef, lean, rare . . Roabted . 3

Mutton, fresh . . Boiled . . 3

Bread, corn . Baked . . 3 15

Butter . Melted . . 3 30
Cheese, old, strong . Raw . 3 30
Potatoes, Irish . . Boiled . . 3 30
Beef . . Pried . . 4
Veal, fresh

.

. Broiled . . 4
Fowls, domestic . , Roasted

.

. 4
Ducks, Domestic . Roasted . 4
Veal, fresh . . Fried . . 4 30
Pork, fat, and lean . Roasted . 5 15
Cabbage . Boiled . . 4 30
The results recorded in the above table, giv

ing the respective time required for the diges-

tion of different foods, were obtained by Dr
Beaumont, through his being enabled to watch
the process of digestion actually going on in

the stomach of a man, who had received a

wound in that organ, by which part of it was
laid bare, and could thus be seen into.

The above data were controlled by a series

of independent experiments, which consisted

in digesting different foods in a solution of

gastric juice, and heating the mixture to

100°. The relative results of both sets of ex-

periments were found to agree pretty closely ;

and they have since, on the whole, being con-

firmed by the researches of other physiologists.

DIGES'TIVES. In surgery substances which,

when applied to wounds or tumours, induce

or promote suppuration. All stimulating

applications are of this class. Heat is a most
powerful digestive agent. The action of

digestives is opposed to that of discutients,

which repel or resolve tumours and indura-

tions.

DIGITA'LIN. Syn. Digita'ma. A vege-

table principle discovered by M. Royer in

Digitalis purpurea, or purple foxglove.

£rep. 1. (Majendie.) Foxglove leaves (pow-

dered), J lb., are digested in ether, first in the

cold, anft then heated under pressure ; when
the whole has again become cold, the liquor is

filtered (rapidly), and the ether is distilled off

in a water bath ; the residuum is dissolved in

water, the filtered solution treated with hy-

drated oxide of lead, the whole gently evapo-

rated to dryness, and the dry residuum again
digested m hot ether j from this solution the

alkali is obtained, by evaporation and repeated
resolutions, in a crystalline form.

2. (HomoUe and Henry.) Foxglove leaves
(carefully dried and powdered), 2| lbs., are
digested in rectified spirit, and the tincture
expressed in a tincture press; the spirit is

then distilled off, and the residual extract
treated with distilled water, \ pint, acidulated
with about 2 fl. dr. of acetic acid, a gentle
heat being employed ; some animal charcoal is

then added, and the whole filtered ; the filtrate

is then diluted with water, and partly neutra-
lised with ammonia; a fresh-made, strong de-
coction of galls is next added ; a copious pre-
cipitation of tannate of digitalin ensues ; the
precipitate is washed with water, and mixed
with a little alcohol, after which it is triturated

with litharge (in fine powder) and exposed to a
gentle heat; the whole is now digested in

alcohol, the tincture treated with animal char-

coal, and evaporated ; the dry residuum is,

lastly, treated with cold sulphuric ether, which
takes up some foreign matter, and leaves the
digitalin. 2 lbs. 8 oz. of the dried leaves yield

140 to 150 gr. of the digitalin.

Prop., S(c. White, inodorous, porous masses,
or small scales ; it crystallises with difficulty,

is intensely bitter, and excites violent sneezing
when smelled to; dissolves freely in alcohol

;

scarcely soluble in cold ether ; and takes 2000
parts of water for its solution ; it is neither

basic nor alkaline; concentrated colourless

hydrochloric acid dissolves it, forming a cha-

racteristic solution which passes from yellow
to a fine green. (Homolle.) It is one of the
most powerful of known poisons, being fully

100 times stronger than the powdered leaves

of the dried plant. It is used in the same
cases.

—

Dose, /„ to -^-^ gr. ; either made into

pills or dissolved in alcohol and formed into a
mixture. Owing to the difficulty and uncer-
tainty connected with dispensing such small
quantities, it is now seldom employed in this

country.

Digitalin, Crystallised. Digitalis leaves

from the Vosges, in rather fine powder,
1000 grams ; neutral lead acetate, 250 grams

;

distilled water, 1000 grams. The digitalis

should be collected in its second year just

when the first flowers appear. With respect

to the lead acetate, it is very important that

it should not have an alkaline reaction ; a
slight acidity would be preferable. The lead

salt is dissolved in the cold water, the powder
added and thoroughly mixed, the whole passed

through a sieve and left in contact twenty-four
hours, taking care to mix it from time to

time. The mixture is then packed sufficiently

in a displacement apparatus, and exhausted
with 50° alcohol, until it no longer yields any
bitterness. About six parts of liquor are thus
obtained, and this is neutralised exactly with
sodium bicarbonate dissolved to saturation in

cold water ; about 25 to 30 grams will be re-

quired. When eflervescence ceases, the alcohol

is distilled, and the Lquor rcmuiuing is eva-
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poratcd in a water bath down to 2000 grama

;

it is then loft to cool and diluted with its

weight of water. Two or three days after-

wards the clear liqnor is dcc:inted off, by means
of a syphon, and the precipitate drained upon

a linen filter. When freed from the extrac-

tive liquor the precipitate weighs about 100
grams. It is suspended in 1000 grams of 80°

alcohol, and the whole passed through a metal

sieve or a fine cloth ; the turbid liquor obtained

is heated to ebullition, and to it is added

a solution containing 10 grams of neutral

lead acetate ; the heating is continued a few

moments, and the liquor is then left to

cool and filtered. Tlie deposit in the filter is

washed with alcohol to remove any liquor it

may retain, and then pressed. To this liquor

is added 50 grams of finely powdered vege-

table charcoal that has been washed with acid

and afterwards with water until quite neutral,

and it is then distilled, the residue being

heated for some time in a water bath, it being

very important that all the alcohol should be

driven off. A little water is added to replace

what may evaporate ; the residue is allowed

to cool, then drained upon the cloth that was
used to separate the precipitate, and the car-

bonaceous mass is washed with a little water
to remove the lafat portion of the coloured

liquor. The carbonaceous residue is then dried

completely in a stove at a temperature not ex-

ceeding 100° C, and exhausted by displace-

ment with pure chloroform until it passes

colourless. This liquid is distilled to dryness,

and a few grams of 95° alcohol are placed in

the retort, and evaporated to drive off the last

traces of chloroform.

The residue is crude digltaliu with viscous

and oily matter. It is dissolved with heat in

100 grams of 90° alcohol, and 1 gram of neu-

tral lead acetate dissolved in a little water
added, together with 10 grams of animal char-

coal in fine granules without powder that has

been treated with hydrochloric acid, and
washed until the washings are no longer acid.

After boiling for ten minutes it is allowed to

cool and settle, and then filtered in a glass

cylinder furnished with a tight cotton plug,

through wliich it passes quickly and clear.

The black deposit is added last, and exhausted
of all bitterness with alcohol. After distilla-

tion the digitalin remains as a grumous crys-

talline mass, now only contaminated with the

coloured oil. A little aqueous liquor that occurs

with it is separated and the weight of the im-
pure digitalin is taken in the previously tarred

vessel. The digitalin is then dissolved with
bent in exactly sufficient 90° alcohol for its

solution (from 6 to 12 grams). Any alcohol

evaporated is replaced, and then to the cooled

solution is added, sulphuric ether rectified at

65°, to half the weight of the alcohol employed

;

after mixing, distilled water equal to the

weight of the alcohol and ether combined is

added, and the flask is closed and shaken.

Two layers are formed : the upper is coloured,

and consists of the ether which has taken up
the fat oil ; the lower is colourless, and con-

tains the digitalin, which being now free

quickly crystallises. The flask is placed in a
cool place. Two days afterwards the whole is

thrown into a small cylinder furnished with a
moderately tight cotton plug ; the mother
liqnor runs off, and then the coloured layer,

and the small quantity that remains adherent
to the crystals, is removed by a little ether.

Thus obtained, this first crystallisation of di-

gitalin is slightly coloured ; it is sufficiently

pure, however, for its weight to be taken in

an analysis j one tenth being deducted for the

digitalin it still contains. To obtain it per-

fectly white, two purifications are necessary,

but first a treatment with chloroform is indis-

pensable to separate the remainder of the
digitalin which injures its purity.

The digitalin, well dried and reduced to a
fine powder, is dissolved in 20 parts of chloro-

form, and the solution is filtered in a cylinder

through a tight cotton plug. The liquor

passes limpid ; it is distilled to dryness, and a
little alcohol is poured into the retort, and
evaporated to remove the last traces of chloro-

form.

The digitalin is dissolved in 30 grams of
90° alcohol, 5 grams of washed granular ani-

mal black added, and the whole boiled for 10
minutes ; the liquor is filtered and the char-

coal exhausted as before indicated ; and, lastly,

it is distilled, the digitalin in dry crystals is

found on the sides of the vessel, but it is still

slightly coloured. To obtain it perfectly

white it is dissolved with heat in exactly suffi-

cient 90° alcohol (about 6 to 8 grams) ; to the
solution is added ether equal to half the weight
of alcohol employed, and double the quantity of

distilled water, and the flask is closed and agi-

tated ; the crystallisation commences quickly.

The ether does not separate. It is exposed to

the coolness of the night, and by the next day
nearly the whole of the digitalin is deposited

in small groups of white needles, that which
retains colouring matter remaining in the

mother liquor. The whole is thrown into a
cylinder and the crystals washed with ether as

before described. 1000 grams of Vosges digi-

talis of good quality yields about 1 gram of

crystallised digitalin. Digitalin occurs under
the form of very white light crystals, consist-

ing of short slender needles, grouped around
the same axis. It is very bitter and scarcely

soluble in water. 90° alcohol dissolves it well,

anhydrous alcohol dissolves it less freely.

Pure ether dissolves only traces. Chloroform
is its best solvent. Brought into contact with
a small quantity of hydrochloric acid, digitalin

is coloured emerald green, and this reaction is

favoured by a very slight heat. From ' For-
mulae for New Medicaments, adopted by the
Paris Pharmaceutical Society.'

DILL. Si/n. Anethum (Ph. L. & E.), L. The
fruit (seed) of Anethum graveolens, or garden
dill, AnetMfructus, B. P. Dill is an aromatic
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stimulant and carminative. The Cossacks

employ it as a condiment; and in this country

it is freqiiently employed to heighten the

relish of soups and pickles, especially cu-

cumbers. Dill watee. is a favorite remedy
of nurses to promote tbe secretion of milk,

and to relieve the flatulence and griping of

infants.

—

Dose, of the powder, 10 gr. to J dr.,

or more. Oil of dill (oleum anethi) and
dill water (aqtja anethi) are officinal in the

pharmacopoeias.

DIL'UEKTS. Syn. Diluentia, D. Aqueous
liquors ; so named because they increase the

fluid portion of the blood. Tea, barley-water,

water-gruel, and similar articles, are the most
common diluents, after pure water. The
copious use of diluents is recommended in all

acute inflammatory diseases not of a congestive

character, and to promote the action of diure-

tics and sudorifics.

DINKEE PILLS. See PiLiS.

DIOS'MA. Syn Booeoo, Buku ; FoLlA
BASOSM^, F. DI0SMJ5, L. ; BUCHU (Ph. L.),

BucEU (Ph. E.), DiosMA (Ph. L. 1836). " The
leaves of Barosma serratifolia, B. crenulata,

and £. crenata." (Ph. L.) These species

were all included by De Candolle in the genus
Diosma. Buchu is principally employed in

chronic affections of the urino-genital organs,

especially that of the mucous membrane of

the bladder, attended with copious discharge

of mucus.

—

Dose, 20 gr. to ^ dr. of the pow-
der, taken in wine; or made into an infusion

or decoction.

The officinal buchu leaves are "glabrous,

glandular; either linear-lanceolate with small

serrations, or ovato-oblong, obtuse, crenated,

ovate or obovate, serrated." (Ph. L.) Their

odour somewhat resembles that of rue, and
their taste is warm and mint-like.

LIOS'MINE. A bitter- extractive matter,

ohtaiued by Brande from buchu leaves. It is

very soluble in water, hut not in alcohol and
ether.

DIPHTHEEIA. A contagious disease

affecting the throat and adjoining parts.

A false membrane forms on the mucous
lining of the several parts of the throat.

This alarming malady generally commences
with a little soreness of throat attended
with fever ; sometimes, however, the fever

may not come on for some days after the sore

throat has shown itself. An ash-coloured spot

makes its appearance on one or both tonsils.

This spreads to other parts, extending in doing
so, over the solt palate and uvula, inclosing

the latter in a sheath. Sometimes a thin red
line surrounds the opaque membrane thus
formed. As the disease proceeds this opaque
and false membrane tends to enlarge itself,

and may spread down the gullet into

the stumach, or, what is more dangerous
still, it may involve the mucous membrane
of the laryux, and thence extend along the
windpipe into the bronchial tubes. When
this is the case the disease is accompanied

with cough, and the peculiar noise of croup ;

harsh, noisy breathing. There also frequently
runs from the nostrils a thin acrid secretion,
smelling very ofiiensively, and often tainting
the whole atmosphere of the room.
By the inexperienced diphtheria is almost

always mistaken for ulcerated sore throat.
As in croup, part of the exudation or false

membrane is often coughed up ; sometimes it

peels oflT from the tonsils. Some pathologists
think that minute particles of this membrane,
loosely adhering to drinking vessels, linen,

sheets, the night-dress, &c., of the patient, may
be the means of communicating the disease

;

by others, however, this surmise is not accepted.
The absence of certainty on this point does
not remove the stringent necessity of tho-
roughly cleansing and disinfecting everything
with which the secretions of the patient come
into contact.

The foregoing has been written with the
object of enabling the reader to detect the
only symptoms by which this dangerous dis-

ease manifests itself, in order that he may
seek medical assistance with which to combat
the complaint as promptly as possible.

After stating thus much, it is needless to
say that we only recommend the adoption of
the following treatment, in the extreme case
of emigrants and others unable to obtain the
services of a medical practitioner. A saturated
solution of borax in the form of a gargle should
be first used, and used without stint. Should
this fail to arrest the formation of the mem-
brane, then a strong solution of alum should
be employed instead ; or alum in powder should
be applied to the throat every half hour or
hour. When children are to be submitted to

this treatment, the alum instead of being used
as a gargle may be mixed with honey, and in
this condition laid on the parts with a feather;
or the powdered alum may be blown on the
affected parts with a tube. Tincture of per-
chloride of iron, diluted hydrochloric acid, and
chlorate of potash are also said to have been
used successfully as topical applications. The
diet should consist of rich nourishing food,

such as strong beef tea and mutton broth,
aided by port wine. The internal remedies
embrace quinine or bark, tincture of per-
chloride of iron, pernitrate of iron, chlorate of
potash, and small, but repeated doses of the
mineral acids. Dr Gardner, in his useful work
' Household Medicine,' says, " a definite plan
said to have been successful is to employ as a
gargle a solution of chlorinated soda half an
ounce, syrup half an ounce, water six ounces,

mixed. At the same time give internally four
drops of the solution every two hours, for two
days, then add quinine. We may add that if

this latter prescription be used the diet before
indicated should be adopted."

DISCU'TIENTS. In surgery, substances or

agents which disperse or resolve tumours, &c.

See DiaESTivES.

DISH-COVERS. As these are made of
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various materials tliey must be cleiined and
polished with the substances best adapted for

each. All kinds of dish-covers directly they

come from table should be washed free from
grease and wiped dry.

Plated and silver dish-covers should be
polished with plate powder; that free from
mercury should be preferred. When dish-

covers (as is usually the case) are made of

block tin, they should be polished, by first

rubbing them with sweet oil, and then dusting

over the oil finely powdered whiting ; finishing

off the polishing with soft rags. All the best

covers are provided with movable handles,

which must be removed during the process of

cleaning.

DISINFECT'ANT. An agent which absorbs,

neutralises, or destroys, putrescent eflluvia,

miasmata, or specific contagia, and thus re-

moves the causes of infection. The principal

disinfectants are chlorine, iodine, bromine,

the so-called chlorides of lime and soda,

chloride of zinc, ozone, carbolic acid, the

alkaline manganates and permanganates, peat

charcoal, the fumes of nitric and nitrous acid,

sulphurous acids, heat, and ventilation. The
last two are the most efficient and easily

applied. The clothing, bedding, &c., of

patients labouring under contagious diseases

may be efEectually (?) disinfected by exposui-e

to a temperature a little higher than that of

boiling water, for about an hour. Neither the

texture nor colour of textile fabrics is injured

by a heat of even 250° Pahr. (Dr Henry.)
See Disinfecting Chambees.

It is a practice at some of the workhouses
to bake the clothes of the paupers who have
the itch, or who are infested with vermin.

The soaking and boiling of clothes in the

absence of being able to bake them is by no
means a bad method for disinfecting them.
The process is rendered the more effective by
adding to the water in which they are im-
mersed or boiled 1 part of strong solution of

chloride of lime to 20 or 30 parts of water j

or carbolic acid in the proportion of 1 part of

the pure acid to 100 parts of water. In the

German army, if the clothes cannot be baked
they are soaked for 24 hours in water contain-

ing 1 part of sulphate of zinc to 120 of water,

or 1 part of chloride of zinc to 240 of water,

after which tiiey are washed in soap and water
and dried.

Quicklime rapidly absorbs carbonic acid, sul-

phuretted hydrogen, and several other noxious
gases, and is therefore commonly used as a

wash for the walls of buildings. Acetic acid,

camphor, fragrant pastiles, cascarilla, brown
paper, and other similar substances, are fre-

quently burnt or volatilised by heat, for the
purpose of disguising unpleasant odours, but
are of little value as disinfectants. The sul-

phates of iron and zinc have the property of

rapidly destroying noxious effluvia. A quan-
tity of either of these sulphates thrown into a

cesspool, for instance, will in a few hours reu-

VOL. I.

dcr the matter therein rpiite scentless. Of
gaseous disinfectants, "sulphurous acid gas
(obtained by burning sulplinr) is pr.'fer.ible,

on theoretical grounds, to chlorine. No agent
checks so effectually the first development of
animal and vegetable life. All animd olours
and emanations are immediately and most
effectually destroyed by it." (Giaham.) See
Antiseptic, Deodoeisee, Fumigation, In-
fection, Ozone, Caebolic acid, Salicylic
ACID, Bacteria as originators of disease.

Lime, Chloeide, Charcoal, also the Disin-
fecting Compounds given below.

Dr Wynter Blyth divides disinfectants into

two great classes:—Gaseous, and solid or
liquid.

I, Volatile, in the form of Gas or Vapour.
1. Substances which, like the halogens,

appear to form substitution compounds, e. g.
Chlorine,

Bromine,
Iodine.

2. Substances which probably combine
chemically, and thus destroy contagion:

Sulphurous acid,

Nitrous acid.

Fumes of other acids.

8. Oxidising substances, such as-
Pure air,

Oxygen,
Ozone.

4. The volatile oils, &c. Feeble disinfect-

ants, supposed, however, to oxidise—
Camphor,
Oil of hops,

„ rue,

„ rosemary,

,, chamomile.

II. Solid or Liquid Disinfectants.

1. The chlorides of diff'erent metals, earths,

or bases

:

Chlorides of the alkalies,

„ iron,

„ copper,

„ manganese,

„ zinc,

„ aluminium,

„ lime,

„ mercury,

and, in fact, all chlorides which are soluble.

2. All soluble sulphates, especially sulphates

of iron and aluminium.

3. All soluble sulphites.

4. Some acetates, as acetate of iron.

5. Some nitrates, such as the nitrates of

potash and soda.

6. Certain agents which appear to arrest

putrefaction or condense certain gases, &c.,

without either destruction or oxidation:

Carbolic acid,

Tar acids.

Charcoal,

Great cold.

Heat sufficient to dry organic sub-

stances, but not to char them.

36
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7. Preservative liquids and solutions. Many
of these act by coagulating the albumen of

organised bodies:

Antiseptics,

Alcohol,

Solutions of corrosive sublimate,

„ common salt,

„ saltpetre.

8. Destructive agents. Not true disinfec-

tants, they act not by disinfection, but by de-

struction :

A dry heat of 200° to 400° F.,

The strong undiluted acids and alkalies.

9. Agents which act in many ways, partly

by condensing gases, partly by absorbing

moisture, and partly by a peculiar action on

organic matter analogous to tannin

:

Dry earths.

Clays,

The natural and artificial com-
pounds of aluminium.

The table on the next page is a summary
by the late Dr Letheby of some experiments

made by Drs Dougall and Calvert, with the

view of determining the relative powers pos-

sessed by certain substances of arresting

putrefaction, as measured by their action in

preventing the germination of animalcules

and fungi, and the development of vaccine

lymph.i

Disinfecting Compounds. 1. (Sir Wm.
Buenett's Disinfecting- Liquid.) A con-

centrated solution of chloride of zinc. See

Zinc.
2. (Collins' Disinfecting Powdee.) A

mixture of dry chloride of lime, 2 parts, and

burnt alum, 1 part. Used either di-y or moist-

ened with water. See Limb.
3. (Condy's Disinfecting Flttids.) So-

lutions of the alkaline manganates and per-

manganates. Although this is an excellent

and rapid deodoriser, and makes a most ser-

viceable dressing for fetid sores, it must be

borne in mind that it is in no sense an aerial

disinfectant, its action being limited to the

solid or liquid matters only with which it is

brought into immediate contact. It exercises

no corrosive action, but it is open to the ob-

jection that it leaves a brown stain upon linen.

See Manganese.
4. (Elleeman's Deodoeising- FLtriD.)

This is said to consist chiefly of the per-

chlorides and chlorides of iron and manga-
nese.

" In a report addressed to the Metropolitan

Board of Works in 1859, Drs Hoffmann and
Frankland stated that the perchloride of iron

was the cheapest and most efficient deodoriser

that could be applied to sewage." (Beasley.)

5. (Labaeeaqtje's Disinfecting Solu-
tion ; Liquor sod^ chloeinat^. Ph. L. &
D.) A solution of chlorinated soda, or, as it

1 'On the Relative Power of varioua Substances in

Preventing the GermiiiHtion of Animalculse,' by John
Ddugall, 1871. Calvert, ' Proceedings of the Royal Society,'

vol. XX, p. 185.

IS commonly called, 'chloride of soda.' M.
Labarraque made known this valuable disin-

fectant in 1822, and obtained the prize of the
French ' Society for Encouraging National
Industry ' for its introduction.

6. (Ledoxen's Disinfecting Fluid.) A
solution of nitrate of lead, 1 part, in about 8
parts of water ; or, of litharge, 13^ oz., in

nitric acid (sp. gr. 1'38), 12 oz., previously

diluted with water, 6 pints. Sp. gr. 1*40.

7- (Siret's Disinfecting Compounds.)—a. A mixture of sulphate of lime, 53 lbs.,

sulphate of iron, 40 lbs., sulphate of zinc,

7 lbs., and peat charcoal, 2 lbs., made into

balls.

h. Sulphate of iron, 20 parts; sulphate of
zinc, 10 parts; tan or waste oak-bark (in

powder), 4 parts ; tar and oil, of each 1 part;

as before. Used for deodorising cesspools,

&c.

8. (Bisulphide of Caebon.) This gene-

rates, when burnt, sulphurous acid, and is,

therefore, a very valuable disinfectant. Its

highly inflammable nature, however, renders

the adoption of certain precautions necessary

in its use. A method of employing it in the

form of fumigation will be found under the

article " Fumigation."
9. Dry salicylic acid volatilised from a hot

plate purifies the air, and perfectly disinfects

the walls of a closed room. (VoN Hetden.)
10. " Sanitas" is the name given by Mr

Kingzett, its discoverer, to a new liquid anti-

septic and disinfectant, containing peroxide o£

hydrogen and camphoric acid, and obtained

by the atmospheric oxidation of turpentine.

Sanitas is said by its inventor to possess the

great advantages of being non-poisonous, and
to exercise no injurious effects either on cloth-

ing or furniture. It is stated that its anti-

septic power is distributed between the peroxide

of hydrogen and camphoric acid, the peroxide

of hydrogen being able to evolve large quan-

tities of oxygen, which in this state is nascent,

and of a powerful and oxidising character.

11. Coopee's Universal Disinfecting
PowDEE. According to Professor Wanklyn
this powder contains 70 per cent, of mixed
chloride of sodium and chloride of calcium,

and about 6 per cent, of anhydrous sulphate

of zinc (equal to about 12 per cent, ofhydrated

sulphate), a little insoluble matter, and 15 per

cent, of moisture.

12. Dr Bond's Cupealum and Feeealum.
The first of these disinfectants is stated to be

a mixture of the sulphates of copper and alumi-

nium, with potassic dichromate and turpentine.

Its inventor claims for it that it possesses great

power of coagulating albumen and high value

both as an antiseptic and deodorant. Ffeea-

lum is a mixture of ferrous and aluminic sul-

phates, turpentine, and carbolic acid. Its cliief

use is for flushing sewers and in deodorising

cesspools, urinals, &c.

13. Bataed's Disinfectant. A mixture

of sulphate of iron, clay, lime, and coal tar.



DISINFECTANT 5G3

H
So

0-3
ao

s 5 3 ^ •* % 5 3
lA ^M 1 r-l

I
fc, -° S 1

<-•
1
OS

1 1 1 ^<= '^ 1 1 1 1 a 1 1

^

>

<a

g-g
a) 3

? 1

5
Ol

6
1 1 I 0.^ <u 1 1 1 1

5
OJ 1 1

6 5

w a|g
.J 9 ^

<! i-IO 1 OS 1 I, -OS OS
1 h

1

ooo
1
rHeOOr- rj. 1 10 1 1 tn

1 1

Fd -^ s ^ I rH 1 rH 1 1 c< 1 1 w
> s'i

tH 5
Q 2^ 5 «^

1

'3 "^ 5 s § % § s
Q O

II
twO

1 1 1 1^ . 1 t,
1

OS 1 r-l
1
f-lOO n . -< \ U \ \ ° 1 1

u
H S"" >

-
1 JJ 1 r-H 1 CO 1 CM 1 S 1 1 us 1 1

P|- 6
>

g o||
^ j Q

tX *
X

lat
rHO I OS 1 n .0 1~

1
CO toco '^

1
l-.J> t.O rH I t^ 1 1

OS 1 1
-*

N si rlrH 1 1 3 "COr-1 1 rHi—

1

« en 1 Ui-I
>

rH 1 II 1 1 rH

^ <l

•ildtu.Crj anpoT!^ no a <D
rd

"S .
d

•s.Tt[tgijnijnpsT!f)JO 3 = s|
I g ~S

1 1 1 1 1 1 1 1 sl
1 Mill 1 1 g

jnod«A9in.to}09ij[e: s ^- 3 M 12;

«o a 000 S 8-1^ 000 _o
E a ';:e^'7:f^';^f^'

1
1°^'^

1 1 1 1

^^
1';: =^ -^H^HH'^

1 g 1

1) <u 1

S E3

""'"S >s ^1 S g CO > t-.^ rH > t^

« " 1 ^ 00
g B M

60

, ^3
»5

cs

ID ^5 <g CO la OSO ^00 t 1 T' - 1 1
1

1 .ra 1 ocoT' osoiraQoT
1 I

o
o

"o
CO

s g
rH CO gM I 1 g '

>
1 1 1 1 1 TXr-l S OS CO CO s

>
1 r-l 1

1 1

I 1

<1
Hi

P o'""'

d

'Ed
a plI oi o; '^ PL,' H

1 l^fe 1 1 1 '

EH'On'fHfLla;

tn Tjiusco 1^'
O 3 ^ 500^

'~'o r «o OS CJ

:{
ogg «M

, ol
<i <w-3 c3 qj "^

o5
o
111

W SiJ ^QOOoT'oOtN
I 1

-^'^
1 1

I 1
,_, 1 t^.'JIOS -#0'*l^tD

1 ^ 1u
'S = (Mi-IC* St-rH 1 1 ^ s 1 1 1 1 1 en rH 1 1

o
a <1

X
o •niun|OD
1-5 piTij') m noi}j[odo.i(l

PS

p
mpapp-e uaij.tt'naui

1 = = =1|
P a

»
1
-g .

11 1 1

P

^ iii
-liqiY^SgpuEaomj'

R
1 1 1 s -

1

P p P
B

(4
-n3[Buiuiv no :}095a

-i
I'd 2 C~ CO CO t^ 1^ in Oco CO Ol CO cot>.OC~eo .re 01-^

1
£ a CKUSCO

1
1^ 1 1

00 1 "iiOCO us CO <0 CO CO C-'#CO'^ -H CO CO ^ S o» 1 rlCO lO
1 r-l 1 1 o» 1 rH cocn (N CO -^ OS cnrHrH

El
rt ^0 1-H (U

<1
<!

g ri ^ S bu a
K > >^ -000000

.5 "=00 000 000 tOOO us us 00W (U Cd r-<USC
1

<-! 1 1 1 tnc2 c^oooo CM CM us

S
=i

^ Cli-lr-l«0» 1 CO(n 1 1 ' 1 coco tSrlrHOO

w m ''-'I

'^s.fl

E 1

—
i; M cooo 000 , >soo . 000 00000 000
si? .5 us Q

^ -^ ^ US ^ CO
1 <M"SO US 1 1

000 us z^ U3^a

s5
1 COO 1 1 1 Tj" 1 (MCOUS coususo tn rH

g
"1 •i"»- ^ a 00 0000 000 000 00000 000

.3 >oo 00
1 1 1 OCD^o» * USOOOCO 1 cococ~ 1 CO 1 1 * 1 tncoo Scousooo uscoS

g „ = —3 ZT

s s
« • ^ « r^

13
=3 s

.
"S

'S-^'S'
-3

3 5 s s : 32s
« 0*0 <l <4 < <<^ "i
03 en Zi Z a

:4
m

. . . .

•s 2 S a § i:- .a c s
1

-:3

P 3 •'o • • CS
S 3 . .

1

1 J§-5- ?..S « J3

^
03

'5

S
5 -5

g-ano-S

S 3 0.3, go.
a

H tmaKa'jOOO-iJpHoa ja- cn <1 •^Oo55 ;W'--oc«Oc» g, t^
p

n
CO

^ ^ _;\ -J >. / - —
a.•pjaaij^ 'oiaBSao 'sarivs saioiVH 01% 'saiv sit

V I -UY -Hdias ^ c^ ^ b

•saioy

^ ; 5
' is 6

"
<D B 4j

•3.3 S

-2 3-2

^5 a

bti.

= ta

S'S M 'i ^ 5 o 5 I^ "HH 01 u m W) u 3
*H g a 5 +5 be t- o

-g O -g 3 o
Si, S

'=-3;2 «-s ffl'S-9 ..

J5 9 ^ - 5- o §,-3 S

s S^s-^c- "g
n 3-5-S-:: a . g

7 ^

bL^-l «

e
S'^_S a 5

o^tt-Tia^o^
S 2-3 « °a a «c3ia^j3dJJ<!o
rH.2-3 ^ »-;- E .=

a 1 1 .5=^ I = i"-§

^ a ^'^'oj 0^.2 — -3
S a, R oj

''^ a-^j a aS^jatoaaC-.TS

lu °-g S a.'s 33 D -2

'^
:>S ^ a-,. a o S iS

j!f S "s 2'^o ^.

-. a > "o S.3
- « S3^ 3-3S S" a" 5

H-S 3S3 £^ i___
tog'^aJo-aSo*
S- 03-3 j^ g._ 3

^ -3 ^ S'^
03 -3

1-^ 2'
«^.S||a

o S =i

-^ „ ^ " 6t) a- _•

g"2'^g5'3'OgflM

o ^ S 2 si ^ "-gZ

Lis.
I a g

IJaSS

1 e o3 3
co:2 a 3 g
-S i,oJ-3 5"5

fe 5 ail's "S 9 9

£5 2-3

a-? — .2
o G. o tjjp" o.J n ^ ^ .^D o" o .^

5 a sSco^'S g

p'ga go^'S & S 3
a. 8.-0 2 ^

cfl_to «
• at; -a.•-30

"S
*^ .2 "?

'

.-3 " 3'

l.i| »|°:WH|J
H'Tll^-SPu^g

a 60
'1 a - S.t. 'S>^lr^-



564 DISINFECTANT

14. Laemande's Antimephetic Liqtjoe.

A solution of the sulphates of zinc and
copper.

15. Thymol. From experiments made
with this substance it appears to be a very

powerful and valuable antiseptic, and likely,

because of its non-poisonous and non-irritant

qualities, to supplant carbolic acid in various

branches of surgical practice, in which this

latter agent has hitherto been employed ; such,

for example, as a dressing for wounds, ulcers,

and as a topical application for certain skin

eruptions, &c. Its difficult solubility and
price (spite of its much greater antiseptic

power), however, for the present at any rate,

preclude it from being made available as an
ordinary common disinfectant, as this term is

generally understood. See Thtmol.
16. Silicate or Soda. It is stated that

this salt has considerable anti-putrefactive

powers.

17. Aluminised Chaecoal. This is recom-
mended by Dr Stenhouse as a cheap and very
efficient decolorising agent. It is made by
dissolving in water 54 parts of the sulphate of

alumina of commerce in water, and mix it with

92i parts of finely powdered wood charcori.

"When the charcoal is saturated it is evaporated

to dryness, and heated to redness in covered

Hessian crucibles till the water and acid are

dissipated. The charcoal contains 7^ per cent,

of anhydrous alumina.

The natural disinfectants are air and
water.

Air, when in violent motion, as is the case

during a hurricane, has in many instances

been known to arrest the course of certain

epidemics J whilst in the form of ordinary

ventilation, although inadequate alone to de-

stroy the causes (whatever they may be) of

contagion or infection, it is nevertheless found
to supplement, to a considerable extent, the

application of artificial and specific disinfect-

ants. Hence the paramount necessity of per-

fect ventilation in all apartments in which the

sick are placed, and hence also the measures
taken in all hospitals to ensure by this means
an increasing supply of fresh air to the wards
in which the patients are lying.

The diminution in the amount of sickness

prevailing in an army caused by the removal
of the soldiers from barracks and placing them
in sheds or under canvas is another illustra-

tion, tending to show the disinfectant proper-

ties possessed by an atmosphere in a state of

circulation, when, of course, other hygienic

precautions are not neglected.

In Hammond's 'Hygiene' for 1863 the

author, who was surgeon-general in the United
States army, says that he only met with one
instance of hospital gangrene in a wooden
pavilion hospital, and not a single one in a

tent ; and the same result is recorded by
Kraus, of the Austrian army in 1859, who says

he never discovered that gangrene originated
in a tent; that, on the contrary, cases of gan-

grene at once began to improve when those
suffering from the disease were sent from hos-

pital wards into tents. In his work on ' Prac-
tical Hygiene' Dr Parkes advises all cases

of typhus occurring in barracks, whenever
practicable, to be sent to tents or wooden huts
having badly-jointed walls.

The great solvent power of water, super-

added to its being able to hold matters in sus-

pension, renders it a most important disin-

fectant, and thus enables it in the form of

rain to remove from the atmosphere many
noxious and pestilential bodies that would
doubtless, if allowed to increase, become a
source of disease. The air-current which con-

stitutes the ventilation of the House of Com-
mons, before entering the Commons' chamber,
is made to pass over a fine spray of water, by
which means it has any dust or other organ-

isms washed out of it. The beneficial efFecfc

of rain also in flushing drains and canals, and
sweetening the superincumbent air, and of

washing out of it many solid as well as gaseous

objectionable impurities, is well known. The
year 1860 was one of the wettest on record, as

it was also one of the healthiest. Dr W. Budd
recommends that when a room is to be disin-

fected, a short time before the process is com-

menced a tub of boiling water should be

placed in the apartment, so that the steam

may become condensed on the walls, and
difi'used throughout the air, as he believes

there is a greater chance of ensuring the

destruction of the disease germs by the

aerial disinfectants than if these latter

were allowed to act on the germs in the

dry state.

We have already enforced in these pages

the importance of the habit of personal clean-

liness as being one of the greatest aids to the

preservation of health; and although the un-

stinted use of soap and water will alone fail

to effect the removal of any infectious or con-

tac^ious maladies, their use will be found im-

portant auxiliaries in assisting recovery. But
personal ablution is not the sine qua non.

The frequent cleansing of our dwellings,

streets,' alleys (more particularly culs-de-sac),

lanes, and the sheds and habitations of animals,

by soap and water, or water alone, as well as

the removal of all decaying or refuse materials

from our midst, is of equal importance, and
must not be disregarded, if we desire to maka
our sanitary surroundings such as they ought

to be.

We extract the following from Dr Parkes'

valuable and standard work—' Practical Hy-
giene.'

* In streets where there is much traffic the air above

has been touncl to contain Jarge quantities of tlust com-
posed, amongst other matters, of the remains of horse

droppings; hence the great importance of assiduously

watering and cleansing the thorouglitares of all large citiea

and towns. A plan lor laying the dust ol streets has been

suggested by Mr Cooper, and consists in watering thera

with waste chlorides ol calcium and magnesium. Carbolic

acid has been employed for the same purpose bj many
urban authoritiea for some years past.
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" Disinfection of Various Diseases.
" EXANTUEMATA, SOARLET FeVER, AND

RoTiiiJLN. The points to attack are the skiu

and throat. The skin should be rubbed from
the very coinineuceuaeut of the rash until com-
plete desquamation, with camphorated oil, or

oil with a little weak carbolic acid. The throat

should be washed with Condy's fluid, or weak
solution of sulphurous acid.

" Clothes to be baked, or to be placed at

once in boiling water, as directed further

back. The clothes should not be washed at a
common laundry. Chlorine or euchlorine

should be diffused in the air, the saucer being
put some little distance above the head of the
patient. Carbolic acid and ether or carbolic-

acid spray may be used instead.
" Smallpox.—In this, as in all cases, there

can be no use in employing aerial disinfectants,

unless they are constantly in the air, so as to

act on any particle of poison which may pass

into the atmosphere.
'• The skin and the discharges from the

mouth, nose, and eyes are to be attacked. There
is much greater difficulty with the skin, as

inunction cannot be so well performed. By
smearing with oil and a little carbolic acid

and glycerin, or, in difficult cases, applying

carbolised glycerin to the papules and com-
mencing pustules, might be tried. The per-

manganate and sulphurious acid solutions

should be used for the mouth, nose, and eyes.

The clothing should always be baked before

washing, if it can be done.
" The particles which pass into the air are

enclosed in small dry pieces of pus and epi-

thelial scales ; and Bakewell, who has lately

examined them, expresses great doubts whether
any air purifier would touch them. Still it

must be proper to use euchlorine or carbolic

acid. Iodine has been recommended by
Richardson and Hoff'mann.

" Measles.—Oily applications to the skin

and air purifiers, and chlorides of zinc and
aluminium in the vessels receiving the expecto-

ration, appear to be the proper measures.
" TypTius {Exanthematicus).—Two measures

seem sufficient to prevent the spread of typhus,

viz. most complete ventilation and immediate
disinfection and cleansing of clothes. But
there is also more evidence of use from air

purifiers than in the exanthemata. The nitrous

acidfumes were tried very largely towards

the close of last century and the beginning of

this in the hulks and prisons where Spanish,

French, and Russian prisoners of war were
confined. At that time so rapidly did the

disease spread in the confined spaces where so

many men were kept, that the efiBcacy even of

ventilation was doubted, though there can be

no question that the amount of ventilation

which was necessary was very much under-

rated. Both at Windsor and Sheerness the

circumstances were most difficult. At the latter

place (in 1V85), in the hulk, 200 men, 150 of

whom had typhus, were closely crowded

together j 10 attendants and 24 men of the
crew were attacked ; 3 medical officers had
died when the experiments commenced.
After the fumigations one attendant only was
attacked, and it appeared as if the disease in

those already suffering becjame milder. In
1797 it was again tried with success, and many
reports were made on the subject by army and
naval surgeons. It was subsequently largely

employed on the Continent, and everywhere
seems to have been useful.

" These facts lead to the inference that the
evolutions of nitrous acid should be practised
in typhus-fever wards, proper precautions
being taken to diffuse it equally through the
room, and in a highly dilute form.

" Hydrochloric acid was employed for the
same purpose by Guyton de Morveau in 1773,
but it is doubtless much inferior to nitrous
acid. Chlorine has also been employed, and
apparently with good results.

" In typhus it would seem probable that the
contagia pass off" entirely by the skin, at least

the effect of ventilation, and the way in which
the agent coheres to the body linen seems to

show this.

" The agent is not also enclosed in quantities

of dry discharges and epidemics, as in the
exanthemata, and is therefore less persistent

and more easily destroyed than in those cases.

Hence possibly the greater benefit of fumiga-
tions, and the reason of the arrest by ventila-

tion. The clothes should be baked, steeped,

and washed, as in the exanthemata.
" Buho Plague. The measures would pro-

bably be the same as for typhus.
"Enteric {typhoidfever). The bowels' dis-

charges are believed to be the chief, if not the
sole agents in spreading the disease; the
effluvia from them escape mto the air, and will

adhere to walls and retain power for some
time, or the discharges themselves may get
into drinking-water. Every discharge should
be at once mixed with a powerful chemical
agent ; of these, chloride and sulphate of zinc

have been chiefly used, but sulphate of copper
(which Dougall found so useful in stopping

the growth of animalculs), chloride of alu-

minium, or strong solution of ferrous sul-

phate (1 ounce to a pint of water), or carbolic

acid. After complete mixing the stools must
be thrown into sewers in towns; but this

should never be done without previous com-
plete disinfection. In country places they
should be deeply buried at a place far removed
from any water supply ; they should never be
thrown on to manure heaps or on to middens,

nor into earth closets, if it can be possibly

avoided. As the bedclothes and beds are so

constantly soiled with the discharges, they
should be baked, or, if this cannot be done,

boiled immediately after removal with sul-

phate or chloride of zinc. It would be less

necessary to employ air purifiers in this case

than in others.

" Cholera. There can be little doubt that
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the discharges are here also the active media
of the conveyance of the disease, and their

complete disinfection is a matter of the highest

importance. It is, however, so difficult to do
this with the immense discharges of cholera,

especially when there are many patients, that
the evidence of the use of the plan in the
last European epidemic is very disappoint-

ing.

"The ferrous sulphate (green vitriol), which
has been strongly recommended by Petten-
kofer as an addition to the cholera evacuations,

was fully tried in 1866 at Frankfurt, Halle, Leip-

zig, in Germany, and at Pill, near Bristol, and in

those cases without any good result. In other

places, as at Baden, the benefit was doubtful.

It seemed to answer better with Dr Budd and
Mr Davies at Bristol; but other substances

were also used, viz. chlorine gas in the rooms,

and chloride of lime and Condy's fluid for the
linen. On the whole it seems to have been a
failure. Ferric sulphate, with or without
potassium permanganate, has been recom-
mended by Kiihne instead of ferrous sulphate,

but I am not aware of any evidence on the
point. Carbolic acid was largely used in Eng-
land in 1866, and appeared in some cases to

be of use, as at Pill, near Bristol, and, perhaps,

at Southampton. It failed at Erfurt, but, as

it is believed the wells were contaminated by
soakage, this is perhaps no certain case. Chlo-

ride of lime and lime were used at Stettin

without any good result, and, on the whole, it

may be said that the so-called disinfection of

the discharges of cholera does not seem to

have been attended with very mai'ked results.

At the same time it cannot be for a moment
contended that the plan has had a fair trial,

and we can easily believe that unless there is

a full understanding on the part of both me-
dical men and the public of what is to be
accomplished by this system, and a conscien-

tious carrying out of the plan to its minutest
details, no safe opinions of its efficacy or other-

wise can be arrived at. It would be desirable

to try the effect of chromic acid or bichromate
of potash.

" With regard to air purifiers little evidence
exists. Chlorine gas diffused in the air was
tried very largely in Austria and Hungary in

1832, but without any good results. Nitrous-

acid gas was used in Malta in 1865, but appa-
rently did not have any decided influences,

although Ramon da Luna has asserted that it

has a decided preservative efi^ect, and that no
one was attacked in Madrid who used fumiga-
tions of nitrous acid. But negative evidence
of this kind is always doubtful. Charcoal in

bulk appears to have no effect. Dr Sutherland
saw a ship's crew severely attacked, although
the ship was loaded with charcoal.
" Carbolic-acid vapour diffused in the atmo-

sphere was largely used in 1866 in England
;

the liquid was sprinkled about with water,
and sawdust moistened with it was laid on the
floors and under the patients. The efl'ect in

preventing the spread of the disease was very
uncertain.

" Yellow Fever. In this case the discharges,
especially from the stomach, probably spread
the disease, and disinfectants must be mixed
with them.

" Fumigations of nitrous acid were employed
by Ramon da Luna, and it is asserted that
no agent was so effectual in arresting the
spread of the disease.

" Dysentery. It is well known that dysen-
tery, and especially the putrid dysentery, may
spread through an hospital from the practice of

the same close stool or latrines being used. As
long ago as 1807, fumigations of chlorine were
used by Mojon to destroy the emanations from
the stools, and with the best effects. The
chlorine was diffused in the air, and the stools

were not disinfected ; but this ought to be
done as in enteric fever, and especially in the
sloughing form. It is probable that carbolic

acid in large quantity would be efficacious.

" With respect to Erysipelas, Diphtheria,
Syphilis, GonorrhcBa, Glanders, and Farcy,
local applications are evidently required, and
carbolic acid in various degrees of strength,

and the metallic salts, are evidently the best

measures.

" Cattle Plague. The experiments made by
Mr Crookes on the disinfectant treatment of

cattle plague with carbolic acid vapour have
an important bearing on human disease. Al-

though the observations fall short of demon-
stration there are grounds for thinking that

when the air was kept constantly filled with
carbolic acid vapour, the disease did not spread.

"So also euchlorine was employed in Lancashire
by Professor Stone of Manchester, with appa-
rent benefit. Dr Moffat employed ozone
(developed by exposing phosphorus to the
air), and he believes with benefit. As such
experiments are very much more easily carried

out on the diseases of animals than on those

of men, it is much to be wished that the pre-

cise effect of the so-called disinfectants should

be tested by continuing the experiments com-
menced by Mr Crookes, not only in cattle

plague in the countries where it prevails, but
in epizootic diseases generally.

" It may be said, in conclusion, that although
positive evidence is so deficient, yet, taking into

consideration the decidedly great and known
effect of many so-called disinfectants, and
air-purifiers on organic matters, and the fact

that the infectious organic agencies are certainly

easily destroyed in most cases (since free ven-

tilation renders many of them inert, and few
of them retain their power very long), it is

highly probable that the specific poisons of the

so-called zymotic diseases are destroyed by
some of these chemical methods, and at any

rate the careful and constant use of chemical

agents for the destruction of the specific poi-

sons in the excreta and discharges from the

body, and when they p:iss into the air, is not
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©nly warranted, but should be considered
comparative.

" Purification of rooms after infectious dis-

eases. In addition to tliorougli cleansing of

all woodwork with soft soap and water, to

which a little carbolic acid has been added
(1 pint of the common liquid to 3 or 4 gallons

of water), and to removal and washing of all

fabrics which can be removed, the brushing of

the walls, the room should be fumigated for

3 hours with either tlie fumes of sulphurous
or nitrous acids. Both of these are believed

to be superior to chlorine, especially in small-

pox. All doors and windows, and the chim-
ney being closed, and curtains taken down,
the sulphur is ignited as directed in our article

Fumigation.
" In white-washed rooms the walls should be

scraped, and then washed with hot lime to

which carbolic acid is added.
" Mortuaries and dead-houses are best puri-

fied with nitrous acid."

These directions may be supplemented by
the following :—The towels, sheets, articles of

clothing,&c.,should be boiled in water,orplunged
Iq boiling water containing one to two hand-
fuls of soda to the gillon, before being taken
from the room, after which treatment they

should be steeped in water containing 4 fluid

ounces of carbolic acid to a gallon of water.

Fabrics soiled by the discharges, &c., such

as rags, bandages, and dressings, if of little

value should be immediately consigned to the

flames ; but if this be not convenient, they

may be treated with carbolic acid and water,

in the same manner as directed for towels,

sheets, &c.

As soon as any infectious disease sets in,

the room of the patient should be at once

stripped of curtains, carpet, bed-curtains, va-

lances, and all unnecessary garments, whether
in a wardrobe or drawers, as well as of all

superfluous furniture, especially chairs stuffed

with wool or covered with fabric of any
kind.

Disinfections of the apartments by fumiga-

tions must be postponed until it is vacated j

as before such a time thorough disinfection

is impossible.

Infected bedding, &c., should be removed
in the boxes made for the purpose, and sub-

jected to the heating process. In most towns
provision is made by the Board of Guardians,

and under the directions of the medical offi-

cer of health, for the disinfection process to

be efficiently carried out. See Disinfecting
Chambees.

' The disinfection of articles of food is ac-

complished by thorough cooking, boiling in

the case of milk, boiling and filtration in the

case of water, and complete roasting, stewing,

and frying of meat.

The experiments of Mr Crookes (to which
reference has been made in the extract taken
from Dr Parkes' 'Practical Hygiene*) with

carbolic acid during the cattle plague possess

great practical interest both for the chemist
and physiologist.

Of the use of carbolic acid as a disinfectant

Mr Crookes, in the Appendix to the Report of

the Cattle Plague Commissioners, writes as

follows

:

"According to the principles laid down, the

air must be treated, and where there is no
disease there is only a secondary use in treat-

ing anything besides the air. Several cow-
houses have been treated with carbolic acid

with very excellent results. The mode has

been, first, to remove from the floor the mass
of manure, which too often adheres to it

;

secondly, to sprinkle the floor with strong

carbolic or cresylic acid; next, to wash the

walls, beams, and rafters, and all that is

visible in the cowhouse, with lime, in which is

put some carbolic acid, 1 to 50 of the water
used, or with strong carbolic acid alone.

Next, to make a solution containing 1 of

carbolic or cresylic acid to 100 of water, or,

perhaps still better, 60 of water, and to water

the yard and fold until the whole place smells

strongly of the acid. Only a few farms have

been treated in this way, so far as I know, but

in each it has been successful. It may be

well to give the cattle a little of the weak
solution of carbolic acid, but this has not been

so fully tried as the external use. The wash-
ing of the mouth and of the entire animal

with the weak solution may be attended with

good results, especially in the early stage of

disease ; but I know nothing of cure, and
speak only hopefully of prevention.

" The animals seem to have an instinct for

disinfection, and lick substances touched with

this acid. They must not be allowed to drink

it, as when strong it blisters the skin, and
especially the mouth and tongue."

Mr Crookes also tried the effect of the acid

by injecting it into the veins of the animals,

and thus details the results of his expergo

ments :
—" It appeared evident that if harm

were to follow the injection of carbolic acid,

the mischievous eft'ect would be immediate;
but that if the fluid could pass through the

heart without exerting its paralysing action

on that organ, and could get into the circula-

tion, no present ill eflects need be anticipated.

I therefore determined to push these experi-

ments as far as possible, increasing the quan-

tity of carbolic acid, until it produced a fatal

result.

The next operation was on cow No. 11, in

which 3 oz. of solution (containing 52^ gr. of

pure carbolic acid) were very slowly injected

;

no bad effect followed. Increasing the dose,

cow No. 12 had injected into her vein 43 oz.

of solution (equal to 78J gr. of carbolic acid)

;

this also was followed by no immediate ill

effect. Cow No. 13 was then treated with 6
oz. of solution (containing 105 gr. of pure car-

bolic acid), in two portions of 3 oz. each, five

minutes' interval elapsing between each injec-

tion. The first 3 oz. produced a slight trem-
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bling, but not so severe as in the case of cow
No. 10, as she seemed better in a few minutes.

The second dose of 3 oz. was injected. This

proved too much, or was pumped in too hur-

riedly, for almost before I had finished the
animal trembled violently, its eyes projected,

its V>reathing became laborious, it fell down
and expired. The result could scarcely be
attributed to the accidental injection of air

into the vein, for the distress began with the
injection of the first syringeful, and was only
increased by the second ; nor is it likely that
this accident would happen twice consecu-

tively. I was particularly careful on this

point, and the construction of the instrument
rendered such an occurrence scarcely possible

M'ith ordinary precaution. It is probable that
the injection was performed too rapidly, or

that the vital powers were lower than usual.

In the case of the remaining animal. No. 14,

I decided to inject as large a dose as it would
bear, stopping the operation at the first sign
of trembling, and delivering the liquid very
gradually. The first syringeful caused no bad
symptoms, and I had just finished injecting

the second dose when trembling commenced.
It was rather violent for a short time, but soon
went off, and in five minutes the animal
appeared as well as before.

This cow, therefore, bore without inconve-

nience the injection of 6 oz. of a 4 per cent,

solution, containing 105 gr. of pure carbolic

acid. Careful observations with the thermo-
meter were taken before each operation.

There were no more diseased beasts on the
farm, or I should have carried my experiments
still further. On visiting the farm the next
day I was told that all the animals seemed
better, and on testing them with the thermo-
meter that statement was confii-rhed. I gave
directions that each animal was to be drenched
with half a wineglassful (1 oz.) of carbolic

acid in a quart of warm water every morning,
but in other respects they might be treated as

Mr Tomlinson, a skilful cow doctor, should
direct.

" Business now calling me to London, I was
unable to watch the further progress of these

cases.

" This is to be regretted, as a series of daily

thermometric observations would have been of
great value in suggesting further experiments.
I had, however, frequent accounts sent me.
Cow No. 14 continued to improve slowly until

convalescent; she is now quite well. Nos. 10,

11, and 12 remained apparently in the same
state for four days; they then changed for

the worse, and died. It is not improbable
that had I been able to inject a further quan-
tity of carbolic acid during the four days in

wliich they were thus hovering between re-

covery and relapse, it would have turned the
scale, and some of them at all events would be
now alive and well.

The following table gives the thermometric
observations :

—

Table showing the results of injecting carhoUc
acid into the blood of animals suffering

from the cattle plagne.

No.

Grains of

Carbolic
Acid

Injected.

Tempera-
ture
before

Injection.

Second
Day.

Third
Day.

V. i'.

10 26i 105-4 103-8 Better. Died on

11 52J 103-8 102-8
6th day.

Died on

12 781 104-8 104-4
6th day.

Died on

14 105 103-7 103-1 »

6th day.

Eeco-

vered.

If future experiments prove that injection of

carbolic acid or other antiseptic will do good, it

is an operation very easily performed. I have
injected five animals, and taken thermometric
observations within an hour. Sulphite or

bisulphite of soda apparently occasions some
pain, as the animals struggle very much ; with
carbolic acid I found them tolerably quiet. I

have calculated the proportion which the car-

bolic acid bore to the whole quantity of blood
in these operations. Taking the whole amount
of blood in the animal at 150 lbs,, there
were injected into

—

No. 10, 1 part of carb. acid, in 40,000 of blood.

» 11, » » 20,000
„ 12, „ „ 13,300 „

» 14, „ „ 10,000

It is worth mentioning incidentally, that in

the case of cow No. 14 (which recovered)

the proportion of carbolic acid injected into

the blood would have been enough to keep
from decomposition the whole quantity of

that liquid for a considerable time. In Nos.
10, 11, and 12 the proportion of carbolic acid

would probably not have been sufficient for

that purpose. I am informed by Dr Calvert

that cresylic acid has much less coagulating
power on albumen than carbolic acid, and my
own experiments entirely confirm this state-

ment."
We have described under " Chaecoal "

the disinfecting properties of that sub-

stance. These properties have been turned
to excellent account by Dr Stenhouse,

who has invented a charcoal respirator, which,

causing the wearer to breathe air drawn
through a layer of that substance, and by thus

depriving the air so inspired of any noxious

gases or exhalations, if present, becomes, if

worn in an infected atmosphere, a great safe-

guard against disease. Dr Letheby was
accustomed to use a charcoal respirator when
analysing dead bodies and other putrid matters

of suspected poisoning, and by so doing never

experienced any ill effects, nor was he con-
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scious of the offensive odour which but for its

adoptiou he must have encountered.

Professor Tyndall has suggested for the

same purpose a respirator of cotton wool, by

means of which tlie air, being filtered before

it enters the lungs, becomes deprived of

minute particles of various substances sus-

pended in it, as well as of the germs, which

so many pathologists believe to be always

present during the prevalence of epidemic

maladies, and the cause, when iuhaled,

of the maladies themselves.

DISINFECTING CHAMBERS. The sani-

tary authorities of most large cities have

made provision for the purification of mat-
trasses, linen, wearing apparel, &c., by
means of disinfecting chambers or ovens, in

which receptacles the infected articles are sub-

jected for a certain time to hot air. The
simplest form of apparatus for this purpose,

and one that could be used on an emergency,
provided the articles to be disinfected were

not too bulky, is a baker's oven. The drying
closet of a good laundry would be so far unsafe,

because it would occasionally fail to give a

heat sufficient for the destruction of the

noxious principles.

The disinfecting chambers employed in

Liverpool are arched ovens of solid brick-

work, having a depth of 7 feet from front to

back, a width of 5 feet from side to side, and a

height of 6| feet from the floor to the crown
of the arch. The doors are made of wrought
iron, tightly fitting into cast-iron framework.
The floors are made of double iron gratings,

having alternate openings, so arranged as to

admit at pleasure hot air into the chamber. At
the top of the arch there is an opening fitted

with an iron valve, by which the air of the

chamber escapes into an exhausting shaft which
is conected with the chimney. The heating

is accomplished by means of a cast-iron cockle,

the smoke from which escapes by two cast-

iron smoke flues, which, after forming a coil

for the purpose of affording as great a heating

surface as possible, pass along the hot-air

passage under the chamber, into a chimney
situated at the opposite end.

The cold air is drawn into a brick flue

placed underneath the floor of the stokehole

into a cavity on each side of the cockle, and
thence into a space underneath the cham-
ber, whence it becomes heated by the radiation

from the surface of the two cast iron flues.

From this cavity or passage it is conveyed at

will through the gratings as already described

At the entrance of the cold air flue there is a

damper, by which the temperature of the air

may be regulated. A heat equal to 280° F.

has been registered in this chamber, and as

high as 380° in a drying closet over the cockle.

Dr French, the medical officer of health for

Liverpool, says " that, if necessary, a tempe-

rature reaching 500° F. can be attained in

these chambers; but this temperature is of

course never employed. Experience has

proved that from 220° to 250° F. is the most
suitable. Instances have been known where
fabrics, after being exposed for some length of

time to a temperature above 212° F., have sus-

tained injury from being scorched.

In some of the chambers, carbolic acid pow-
der is sprinkled on the floor.

We have taken the liberty of transcribing

the following description and plates illustra-

tive of the disinfecting stove used in the

Royal Victoria Yard, Deptfi)rd, from that very

useful publication, ' Chemistry, Theoretical,

Practical, and Analytical,' published by Mr
W. Mackenzie.

" This stove consists of a brick chamber
with a slightly arched roof, and an iron mov-
able floor in two pieces. The chamber is 7
feet deep, 6 feet 9 inches wide, and 5 feet Sc-

inches high in the centre of the arch. It is

heated by a flue below the iron floor passing

round 3 sides of the chamber and up a chimney.

There is an opening in the upper part of the

chamber in its centre, which passes along in

the roof to the side, from thence down in the

wall entering beneath the fire j this carries

away any of the foul air of the clothes from
the chamber through the fire and up the flue.

This proceeding takes place after the clothes

have been in the chamber say an hour and a

half in the following manner:—The damper
in the foul air shaft is withdrawn, and the

furnace door is shut ; any draught that gets

'

to the fire comes to the chamber. Over the

opening into the furnace is a square opening,

fitted with a glass, inside of which is a fixed

thermometer. When this shows a tempera-

ture of 200° F., the interior of the chamber
is at 250° F., the highest point at which it is

allowed to be. In the interior of the chamber
at the sides there are little movable cranes,

three rows of three supporting rods of

iron on which wooden trays rest, and on which
the clothes are placed when the iron cart is

not used. The cranes move fore and aft to

be out of the way when the cart is used. The
cart is of iron on wheels, and runs into the

chamber on tramways to keep it in position;

in the interior of the cart are three iron trays

for laying the clothes on. The lowest tray

is always the hottest, so that it is prudent
to use the cart, the iron bottom of which
prevents burning. The iron ends of the cart

are removed when it is placed in the chamber

;

so is the handle. It is usual to keep the

clothes at the temperature of 250° F. for two
hours.

There is a trap door 8 inches square about

14 inches above the upper edge of the furnace,

and on a level with the iron floor of the cham-
ber, for disinfectants. Carbolic acid and sul-

phur are used ; the former is placed on a flat

plate, the latter is sprinkled over the floor.

These are used as the last, and after that has

been the clothes are fit to be used without

danger to any one.

Elevation ^plcm (fig. 5) shows the front of
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the chamber with the doors closed ; the open-

ings (Nos. 1, 2, and 3) are for inserting the

long thermometer, which is pushed into the

clothing to be disinfected; they correspond

with the three trays. The thermometer can

be withdrawn and examined without allowing
much cold air to enter; plugs fit into these
three openings when not used for the ther-
mometer.

Section.—The chamber ia shown about

the centre of its depth; the foul-air shaft

(b) passes along the roof down the side

wall, and beneath the fire (c) ; the opening

where the fixed thermometer is placed is

marked with dotted lines. The damper for
the foul-air shaft (e)js represented as shut,
and the damper for the cbimney (f) is also
shut.
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The ground 'plan shows the flue be- i foul-air flue (b), as it passes beneath the fire,

neath the iron plates, which form the flooi 1 In the flue (c) there are openings at D, D, d,

of the chamber, the dotted lines showing' the
|
for the purpose of cleaning it.

Another form of disinfecting chamber is

that invented by Dr Esse, of Berlin, and em-
ployed in that city. The apparatus consists

of two iron cylinders, one fitted within the

other, with a space between, into which steam
under pressure is introduced. The outer

cylinder is surrounded with wood and the top

with felt, to prevent the escape of heat. The
articles to be disinfected are put in at the top

of the inner cylinder, the inside of which soon

becomes heated up by the surrounding steam.

A pulley is used to lift the lid of the inner

cylinder, around wliich the clothes are hung
on pegs, not being allowed to touch the side

of the cylinder. At the top of the inside

cylinder is a brass box pierced with holes at

the bottom, which dips a little way down,
through which the air from the interior can
rise. In this box the bulb of a thermometer
being placed, the temperature of the inner
chamber ean be registered.

When the steam condenses in the space
between the cylinders it is carried off by means
of a valve, which is lifted when the water
reaches a certain point in the condenser. In

an hour's time the temperature of the interior

cylinder can be raised to 235° Fahr.
For heating mattrasses another apparatus

has been devised by Dr Esse. It consists of

an iron case with a spiral st«am pipe in the
centre, the steam inside the pipe being com-
pressed to two atmospheres.
Dr Ransome has invented, for the use of

the Nottingham hospital, a gas stove in the
form of an iron box, well packed with a non-
conducting material, which surrounds the
outside. A channel leads to the interior of

the box, and inside this channel gas is kept
burning in such a manner by a modification of

Kemp's I'cgulator, that the temperature of the

box shall range day and night between 235°

and 255° Fahr.

An ap])aratus put to great use by the Hol-
born District Board during the epidemic of
smallpox in 1871 was one made by Fraser's

patent. Mr Fraser's disinfecting chamber
consists of an oven or receptacle made of
brick, with doors in front. Situated on the
lower portion of this chamber is a covei'ed

furnace connected with flues, by means of
which the interior space is heated to the
desired temperature. By a particular arrange-

ment the air laden with the noxious vapours
given off by the tainted clothing is conveyed
into the furnace, and so consumed. Belonging
to the apparatus is a covered truck or cart,

fitted with doors and dampers, and provided
inside with racks and shelves for holding the
materials to be purified, which are thus brought
from the infected dwelling and placed, truck

and all, inside the chamber. The infected

materials, as well as the truck containing

them, are then heated to the necessary point,

disinfection being assisted by sulphurous

acid gas, or some other material adapted for

the purpose. When the process is finished

the carriage with its contents is drawn back
to the house from which they were originally

taken, and the purified articles are restored to

the owners. It will be seen that by this

arrangement the vehicle is disinfected as well

as the clothes it contains.

DISLOCA'TION. Syn. Lttxation; "Dislo-

CATio, L. The forcible displacement of a

bone from its socket, either by violence or

disease. The latter happens when the textures

forming the joint have been destroyed by
some independent organic affection. " A con-

siderable share of anatomical knowledge is

required to detect the nature of these acci-
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dents; and it is much to be lamented that

students neglect to inform themselves suffi-

ciently on the -subject." (Sir A. Cooper.)

In common cases the bones may be frequently

replaced by forcibly extending the limb. This

should be done as early as possible, and before

inflammation sets in. The latter should be
combated by aperients, local bleeding, refri-

gerant lotions, &c. Dislocations fi-equently

exist without the fact being suspected, the

swelling and inflammation being referred to

other causes.

DISPLACE'MENT. See Peecoiation.
DISTEM'PER. A disease among dogs,

usually characterised by a running from the

nose and eyes, and a short dry cough; fol-

lowed by wasting of the flesh, and loss of

strength and spirits. At length the brain

suffers, and fits, paralysis of the extremities,

or convulsions come on. Laxatives and
emetics are the best remedies. If there is

much diarrhoea, astringents mey be afterwards

given. The violence of the fits may be miti-

gated by the administration of antispasmodics,

and by the warm bath. The distemper is a
contagious disease, and is generally fatal to

weakly and very young dogs. Fits in the

advanced stages of the disease are seldom fol-

lowed by recovery. Impatience of light, red

eyes, obstinate diarrhoea, spasmodic twitchings,

a yellow colour of the skin, and a pustular

eruption, are also bad symptoms.
Distemper Powders (Blane's). The basis

of these is said to be ' aurum musivum,' or

bisulphide of tin. That of another advertised

nostrum is a mixture of mercury and chalk,

with a little rhubarb and ipecacuanha.

DISTILLA'TION. The evaporation and sub-

sequent condensation of the vapour of fluids,

by means of a still and refrigerator, or other

similar apparatus. Dry distihation is a

term applied to the distillation of substances

fer se, or without the addition of water or

other volatile fluid. Destettctivb distilla-
tion is the distillation of substances at tem-
peratures sufiicientlj' high to decompose them,
by which their elements are separated, or

evolved in new combinations. Feactional
DISTILLATION is the separation of substances

having different boiling-points, by distilling

the mixture with a gradually increasing heat,

and collecting the products which come over at

difi'erent temperatures in separate receivers.

See Hydeocaebon, Still, &c.

Distillation. The art of the distiller; the

manufacture of spirituous liquors as practised

on the large scale.

The process of distillation, as carried on in

the distilleries of Great Britain, may be divided

into four general operations, viz.'— 1. The
mashing, or formation of a saccharine infusion

from certain vegetable matters, as malt,

barley, oats, rye, &c. 2. The cooling of this

wort or liquor. 3. The fermentation, or pro-

cess by which the sugar of. the cooled wort is

converted into alcohol. 4. The separation of

the spirit so formed by means of a still and
refrigerator. By the first operation the
materials for the formation of the alcohol are
obtained; by the second, they are brought to

a temperature most favorable to the transfor-

mation that takes place in the third, after

which it only remains to free the product of
the last operation from the foreign matter with
which it is associated; this is done in the
fourth, which, correctly speaking, constitutes

the only part of the process which can be
called distillation.

The general principles of the first three of

the preceding operations are noticed in the
articles BEEWiNa, Feementation, &c. It

will there be seen that the amylaceous or

starchy matter of the grain is first ' sacchari-

fied,' and afterwards converted into alcohol,

and that certain pi-ecautions are necessary to

render the process successful and economical.

In many of the distilleries of Great Britain

molasses and analogous saccharine substances

are employed, in which case the vegetable

principle (sugar) essential to the formation of

alcohol is already present, and merely requires

simple solution in water of a proper tempera-
ture, to be ready 'to be subjected to immediate
fermentation. In general, however, the
sources of spirit in England are the various

kinds of grain; barley, rye, maize, and rice

are those commonly employed. These are

ground and mixed with bruised malt, in

various proportions, and are mashed in a
similar manner to malted grain. The fermen-
tation is carried on until the density of the
liquor ceases to lessen or 'attenuate,' which
is determined by an instrument called a
saccharometer. When this point is arrived at,

the ' wash ' is submitted to distillation, to

prevent the access of the acetous fermentation,

which would lessen its alcoholic value.

During the process of distilling off the spirit

of the fermented ' wash ' or ' wort ' a hydro-
meter is employed to ascertain the ' strength

'

of the liquor that passes over. As soon as this

has fallen to a certain point, the operation is

stopped, and the ' spent wash ' removed. The
spirits obtained by the first distillation are

generally called 'low wines,' and have a spe-

cific gravity of about '975. By rectification

or ' doubling,' a crude milky spirit, abounding
in oil, at first comes over, followed by clear

spirit, which is received in a separate vessel.

The process is continued until the alcoholic

content of the distilled liquor has considerably

diminished, when the remaining weak spirit

that disiils over, called 'faints,' is caught
separately, and mixed with the low wines pre-

paratory to another distillation. The strongest

spirit passes over first, and the condensed

liquor gradually becomes weaker, until it ceases

to contain alcohol. By receiving in separate

vessels any given portion of the product, spirit

of any required strength, within certain limits,

may be obtained. The same object is more
cunveuieutly effected by sujrounding the top
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of the capital of the still with a water bath, of

a temperature corresponding to that of alco-

holic vapour of the strength it is desired to

obtain. Thus, if we liecp the temperature of

the water at about 198° Fahr., we shall obtain

proof spirit ; if at 192°, a spirit 20 o. p. j and
60 on for other strengths.

It is found from experience, and is readily

accounted for by theory, that the lower the

temperature at which the distillation is con-

ducted, the stronger will be the product, and
the less quantity of oil or other volatile matter
will come over along with it. To promote
this, it has been proposed to carry on the

process in vacuo, but on the large scale this

has never been adopted. The distillation of

the wash is usually performed in a separate set

of stills to those employed for the rectification

of the low wines. For very strong and taste-

less spirit, a third and even a fourth rectifica-

tion is employed, conjointly with other me-
thods, to abstract the water and to remove any
foreign matter that vitiates its odour or flavour.

A portion of soap is generally put into the still

with the wash, to prevent excessive frothing.

We have said that the processes of mashing,

&c., in the distillery are similar to those

adopted in brewing beer. We may add that,

as richness in alcohol, and not flavour, is the

object aimed at in the distiller's wash, not

only is a large quantity of unmalted grain em-
ployed, but the process of boiling the wort
with hops is omitted altogether. The wort is

commonly 'set' at 70° Fahr., and the fermen-

tation and attenuation of the liquor pushed as

far as possible by large and repeated doses of

the best 'top-yeast' of the porter brewers.

It often happens that raw spirit prepared

from damaged grain is contaminated with a

highly acrid and volatile fatty substance, which
is powerfully intoxicating and irritating to the

eyes and nostrils, and possesses an odour very

similar to that of an alcoholic solution of cya-

nogen. This may be got rid of by dilution with

water and skilful rectification, when most of it

passes over with the first and last ' runnings,'

the intermediate portion being less loaded with
it. Another plan is to filter the spirit succes-

sively through 6 or 7 separate vessels con-

taining pine or willow charcoal before recti-

fying it. In some distilleries the contaminated
spirit is well agitated with a considerable

quantity of olive oil, and after repose de-

canted, diluted with water, and rectified as

before. The ordinary corn oil or fusel oil of

raw spirit is generally, for the most part,

intercepted by a self-regulating bath arranged
between the still-head and the refrigeratory.

The quantity of spirit obtained from various

substances, and even from pure sugar, depends
upon the skill with which the several opera-

tions are conducted. By theory, pure sugar
should yield 51g of alcohol; but in practice

11'925 galls, of proof spirit is the largest quan-
tity which has yet been obtained from 112 lbs.

of sugar. By the revenue authorities this

weigiit of sugar is estimated to afford Hi galls,

of proof spirit. The avei'age product is, per-
haps, about 1 gall, of spirit of this strength for

every 10 lbs. of sugar. According to Harm-
stiidt, 100 lbs. of starch yield 35 lbs. of
alcohol, or 7-8 galls, of proof spirit ; and 100 lbs.

of the following grains produce the accom-
panying quantities by weight of spirit of sp.

gr. -94.27, or containing 45^ of pure alcohol :—
wheat, 40 to 45^^; rye, 36 to 42-3; barley, 40

J-

;

oats, 3G|; buckwheat, 40^; maize, 4,0'^; tlie

mean being 3'47 galls, of proof spirit. It is

found that a bushel of good malt yields 2 galls.

of proof spirit, and that the largest quantity of

proof spirit obtained from raw grain, mashed
with ^ or i of malt, does not exceed 22 galls,

per quarter.

The distiller is allowed to produce worst
from any substance, and at any specific gra-

vity, provided such gravity can be correctly

ascertained by the saccharometer approved of
by the Board of Inland Revenue. He is not,

however, allowed to mash and distil at the
same time. See Alcohol, Bbandt, Fer-
mentation, Fusel Oil, Gin, Still, &c.
DISTOMATA. a genus of fiuke-like para-

sites infesting men and the higher vertebrate
animals. The egg is about the j^oth of an
inch long and j-fgth inch wide.

The embryo Is frequently met with in

sewage water, from which, if it be removed
and placed in pure or distilled water, it soon

dies. The embryo which does not become a
distoma gives rise to a progeny (gradually

formed from germ-cells within it) consisting

sometimes of one, but much more often of a
number of bodies of various forms and struc-

tures, each of which possesses 'powers of

movement and locomotion. But the creatures

of this second development are not distomata;

neither are the off'spring to which they in their

turn give rise. Like their immediate pro-

genitors, this offspring produce in their

interior germ-cells which develop into minute
worms having tails, and displaying great

vivacity when placed in water. These latter

alone exhibit the characters of true distomata.
" These cercaria now either become enclosed,

like a chrysalis in a pupa state, or they pene-

trate into the bodies of soft animals, become
encysted and parasitic. It appears probable

that the distomata enter the human intestinal

canal as cercaria, and then pass into the biliary

passages.'

Bl^tk.
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A case is on record of two distomata having

"been extracted from the foot of a woman,
into which it has been surmised they gained

an entrance as cercaria whilst the woman was
bathing.

It is thought that shell-fish, as well as un-

cooked fish when eaten, may he the means of

introducing these parasites into the human
system. The embryos of the Distomata
hepaticum swim about and live in water,

which may probably, when drunk, be the

means of conveying them into the bodies of

men and sheep. The ailments and symptoms
to which these pests give rise depend upon the

particular organ or portion of the body in

which they establish themselves.

In man they are a frequent cause of hasma-

turia and dysentery. In sheep they occasion

fearful mortality, giving rise to the disease

known as ' the rot,' and killing thousands of

flocks annually.
" The number of species affecting men are

usually enumerated as nine—viz. Fasciola

hepatica, Distoma crassum, D. lanceolatum,

D. ophthalmohium, D. heterophyes, Bilharzia

hcBmatopia, Tetrastoma renale Hexathrydium
renarum, and H. pinguicola."^

DISTORTIONS. In treating of this subject

we shall confine ourselves to those distortions

which are preventable—or rather, we may say,

of two out of the three which will be dis-

cussed, which are voluntary.

One very common form of bodily distortion

is crooked or curved spine. It is mostly met
with in young girls of from ten to sixteen

years of age ; and first shows itself either in

the elevation of one shoulder above the other,

or in a growing out of one of the shoulder

blades, or of one side of the bosom beyond the

other. The elevated shoulder is generally the

right one. At the same time the right side of

the chest is unnaturally high, and rounded

;

whilst the opposite or left shoulder and chest

are on the contrary depressed and concave.

Very frequently these conditions are accom-

panied by a projection of the left hip, and a

curving inwards of the loins on the right side.

With persons so afflicted the spine presents

an appearance that has not inaptly been com-
pared to a long italicy.

Spinal curvature arises from a weakened
state of the muscles, ligaments, and bones of the

backbone. It is most frequently met with in

those whose occupation compels them to stand

the greater part of the day; as well as in

persons who pass many hours at the desk or at

needlework. Spinal curvature is also common
in young fragile girls acting as nursemaids, and
as such unduly subjected to carrying heavy

infants on one side. Amongst the children of

the poor, those of tender years are much too

frequently put to this objectionable form of

drudgery. Any one's recollections of a walk
through a poor neighbourhood will enable

them to call to mind many instances they must
' Blyth.

have seen of smaller babes being nursed by
larger ones. Those subjected to too long
standing, no doubt because the posture affords

them relief, unconsciously contract the habit

o£ frequently standing on the right leg—of

standing at ease on it, as it is called—and at the

same time of bending the left knee a little ; and
since this position causes the right shoulder to

be raised, and the left side of the pelvis to

be thrown out of its place, it will be evident

from what has been already said that, if per-

sisted in, it will end in distorting the spine in

the manner above indicated.

The same results will also follow in those

other cases, such for instance as in too long

an application at the desk or at the needle, as

well as the carrying for an undue length of

time a heavy child in the arms; these all

being occupations in which one side of the

body is subjected to an undue and unequal
strain over the other.

" Why one-sided postures should cause dis-

tortion must be evident, when it is considered

that the intervertebral substance is compressi-

ble to such an extent that an adult man of

middle stature loses about an inch of his height

after havingbeen in the erect posture during the

day, and does not regain it till after some
hours of rest. Since the united thickness of

the intervertebral substance in an adult man is

about 3'875 inches, we see that they lose nearly

one fourth by compression, which they do not
recover till after some hours of rest. But if

the weight of the body falls unequally on the

spine day after day, it must be evident that

they will become compressed on one side

more than the other; and that if their

elasticity be impaired, and the muscles and
ligaments be weak, and the bones soft, as they

are in young persons who have not a sufficiency

of fresh air, wholesome food and active exer-

cise, this lateral distortion will become perma-
nent.'

Another cause tond-ng to distortion of the

i Dr Druitt.
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spine is the foolish habit of using corsets,

a practice which contributes to weaken the

dorsal muscles. When the shoulders are con-

tinually supported by a corset, the dorsal

muscles upon which the support ought to fall

have their functions usurped by the corset, and
hence fail to receive their proper development,

and consequently lose their power; the result

being an inability on the part of the body to

support itself without the corset, and a sinking

and bending of the spine when it is removed.
In boys, who never wear corsets, spinal curva-

ture is rarely met with. In girls, who do, it

is constantly to be found. To guard against

spinal distortions, bad and awkward positions

of the body should, wherever possible, be pro-

hibited. Amongst the prejudicial postures

indulged in by the young, we have already men-
tioned the habit of standing on one leg and
of carrying heavy loads on one side of the body.

To these may be added the habit of lying

crooked in bed, and that of young girls spend-

ing a long time in a constrained position in

dressing their own hair. Every one-sided mo-
tion may lead to distortion if it be frequently

repeated, and the tendency once existing, the

evil grows day by day. The use of corsets

should be strenuously discountenanced. The
early detection of spinal distortion is a matter

of considerable importance. Hence the advi-

sability of mothers, nurses, governesses, and

other guardians of children or young girls, fre-

quently examining the bodies of their charges

to note if they present any of the peculiarities

we have indicated at the commencement of

this article. Should any of these develop

themselves, aid should immediately be sought

of a skilful medical practitioner.

Dr Lewis Sayre, in his work ' Spinal Disease

and Spinal Curvature, says :
—" The great ob-

ject in the treatment of Pott's disease is to

maintain rest of the affected part by such

means as will not debar the patient from the

benefits of fresh air, sunlight, and change of

ecene. The patient should not be permitted

to assume the upright position before he has

been fitted with some artificial support capable

of removing all pressure from the bodies of

the diseased vertebrae. This object may be

obtained by straightening the spinal column in

such a manner that the weight of the body is

borne by the transverse processes and not by

the bodies of the vertebrae." Acting on these

principles, Dr Sayre partially envelopes the

patient in a jacket of plaster of Paris, sur-

rounding the body from the pelvis to the axillae.

Although Dr Sayre's work is almost entirely

devoted to a much more serious affection of

spinal curvature than that treated of here

—

viz. posterior angular curvature, in which

actual disease of the bones of the vertebrae is

concerned—his treatment is no less applicable

to the milder form of distortion to which our

remarks have been directed. Dr Sayre him-

self states that 300 cases liave been treated by

his method with very signal success, and very

many eminent surgeons bear testimony to the
soundness of the principles concerned in it.

For the details of its application consult the
author's work before alluded to.

Serious as are the effects very frequently
arising from spinal curvature, amongst which
may be included lameness, lung disease, and
inability to perform the functions of mater-
nity ; still worse results in addition to the two
last of these ensue in the case of a persistence

in another form of distortion, which is none
the less dangerous because it is voluntary. The
distortion to which we refer is that caused by
the practice of tightlacing.

Foremost among the conditions absolutely

essential for the preservation of health and
bodily well-being, is the due performance of

the functione of the lungs, heart, liver, kidneys,

stomach and other important organs. The
object of the ribs within which most of these

organs are more or less wholly contained is to

protect these latter from external pressure, and
therefore injury; as well as to allow them
unimpeded and unrestricted action. To ensure

this freedom of movement for the parts and
organs within the ribs, it will be evident that

every possible obstacle tending in any degree
to compress them, or circumscribe their

limits should he especially avoided.

Instead of the avoidance of such dangers,

however, what course do the silly votaries and
dupes of that most senseless and remorseless

of all tyrants— Fashion—pursue? One the very
reverse ; and which is opposed, not only to

personal comfort and common sense, but,

since it mars nature's outlines, to symmetry
and our proper canons of the grace of the
female figure. By means of corsets, tight

stays, and other implements of torture the
ribs are pressed inwards to such an extent that
all the conditions we have insisted on as essen-

tial to health are imperilled, and even-

tually become overthrown. Now, this mis-

chievous and unnatural pressure exerted on
the stomach pushes that organ out of its

proper position, and in doing so forces the

diaphragm also out of its place ; a disturbance

which so curtails the space in which the move-
ments of the lungs and the heart are performed,
that if the pernicious custom be persevered in

these latter organs become seriously and incur-

ably diseased. The liver also shares in the
damage inflicted, and frequently becomes
incapable of discharging its oflBce. The very

much larger number of young women than
of young men who die of consumption is

undoubtedly referable to the fact that a large

proportion of the majority are the victims of

tightlacing. Nor is it difficult to understand
why this should be, since we know that if the

lungs are prevented exercising their full

powers of expansion, unnaturally diminished

function will set up disease in them, which, if

there he a predisposition, will probably be

consumption. This cause also, by preventing

the blood becoming properly oxygenated, gives
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rise to a large class of disorders due to

impurity of the vital fluid. Organic disease

of the heart is by no means an uncommon
contingency if tightlacing be persevered in

;

for that organ is not allowed room to beat,

nor the blood to circulate. One effect of this

is seen in frequent fainting fits.

Again, tightlacing not infrequently stops

the growth and arrests the development of a

young girl's mammce, thus seriously incapaci-

tating her from suckling her babe when
she becomes a mother. It also indirectly has

a very prejudicial effectupon health by prevent-

ing its votaries from taking sufficient walking
exercisejfree bodily movement with accompany-
ing expansion of the lungs becomes impossible

with those encased in a vice of unyielding

armour, such as constitutes pestilent stays and
corsets. Amongst the minor evils wrought by
the baleful custom, we may mention indiges-

tion (for the pressure of the stays weakens
the stomach, and sets up this troublesome
complaint), with its accompaniments of flatu-

lence, heartburn, pain in the chest, &c. Con-
stipation is also another of its attendant ills;

so also are bad breath and a red nose.
" I recollect Dr A. Todd Thomson, in his

excellent lectures, relating a case he had
attended where a young lady appeared to be

dying from the evil effects of tightlacing. He
cut open her stays and she gradually came to

herself. If the worthy doctor had not

quickly done what he did, she would soon have
been a corpse ! Dr Thomson has kindly

favoui-ed me with the following interesting

particulars of the case for publication :'

—

' Some years since I was requested to hasten

to a house not far from my own to see a lady

who had fallen from her chair in a fit whilst

eating her dinner. On being ushered to the

drawing room of the house where the circum-

stance had taken place, I saw a lady lying

upon a sofa, apparently dead, and several

ladies hanging over the couch in great distress.

I found little appearance of life except that

the temperature of the body was natural ; the

pulse had ceased to beat, and no respiratory

action could be detected. On laying my hand
over the region of the heart, I felt that the

stays were extremely tightly laced ; and con-

ceiving that the suspension of animation arose

from that cause, I requested a penknife to be

given me, with which I instantly ripped down
the stays and gown. In an instant the chest

dilated, on the binding matter giving way,

which was almost like splitting an overbraced

drum; and in a few seconds respiration recom-

menced and animation returned. In this case

the waist was drawn in to a degree that gave

a complete hour-glass appearance to the figure,

and prevented the descent of the diaphragm,

whilst the blood could not circulate, or be

renewed in the lungs from the general obstruc-

tion of many of the cells and smaller tubes.

The quantity of residual air also in the lungs
1 i)r Chavasse, ' Couuscla to a Mother.'

was too small; and this was still diminished
by the warmth of some soup, which the lady
was eating when she fell from the chair,

dilating the gas in her stomach, and conse-
quently pressing that enlarged organ upwards
on the lungs. Had I not lived close by, the
time necessary to get medical aid from a
greater distance might have rendered it

unavailable.' The above narrative by Dr
Thomson is valuable not only as illustrating

the dangers arising from tightlacing, but also

as emphasizing the rationale of its action as
stated by ourselves. In the present article we
have explained why it is the use of corsets is

to be deprecated. We hope we have succeeded
in showing how imperatively the abandonment
of stays is called for.

Another variety of distortion is that
brought about by wearing tight boots and
shoes, or boots and shoes constructed upon
false principles; for, a boot or shoe may be
productive of considerable inconvenience to

the wearer, as well as the cause of a certain

amount of twisting out of place of the bones of

the foot, without necessarily being too small.

Amongst the consequences arising from the
adoption of tightly fitting or badly constructed
boots or shoes may be mentioned the fol-

lowing :—Considerable bodily discomfort,

and pain in walking; corns and bunions;
growing in of the nails; chronic enlargement
of the base of the great toe; caries or ulcera-

tion of the bones of the feet; and flat feet.

That these are not altogether minor evils may
be inferred when it is stated that, in order to

obtain relief from the effects of a bunion,

partial amputation of the foot has been some-
times found necessary; that the first attacks

of gout mostly seize the joint of the ball of

the great toe when that joint has become
weakened by displacement following the use of

faulty boots and shoes ; and that a flat foot

interferes with the proper performance of

walking.

The above figure (No. 1) represents the

skeleton of the foot with the bones which
form it in their natural position, and in which
they are admirably adapted for executing the

various movements required of them.
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It will be seen to consist of twenty-six
bones, fourteen of whicli constitute the toes;

the remaining twelve bones enter into the
formation of what are termed the tarsus
and metatarsus.

The five long bones (a) are the metatarsal
bones. The toes form joints with the fore

part of these metatarsal bones. The remaining
seven are the tarsal bones ; b, which is one of
these, is named the astragalus, and being
gripped on each side by a continuation from
the bones of the leg called the malleolus, thus
forms the ankle-joint.

Fig. 2.

Fig. 2 gives a representation of the inner

aspect and side view of the foot. It will be

seen that it is an arch resting in front on the

anterior heads of the five metatarsal bones, a,

but chiefly on that of the great toe, and on
the calcaneum or heel (b) behind.

The astragalus, c, forms the key-stone of the

arch. This arch, which supports the super-

incumbent weight of the body, retains its

curved form by means of strong ligaments or

bands, which unite the bones which compose
it into a compact but withal flexible mass.
The arch, owing to the pressure thrown upon
it from above, becomes flattened when the
foot is resting on the ground ; but when this

pressure is removed and the foot hangs free,

the curvature of the arch increases. In front

of the metatarsal bones are placed the toes,

which are connected with the metatarsal

bones by joints. The great toe has one joint

;

each of the smaller ones has two.

Fig. 3 depicts the skeleton of a foot with
the bones thrown out of their natural position,

Fig. 3.

the contortion being the result of M'earing

boots or shoes. The following extracts from
Dr Hermann Meyer will best illustrate liow
nature's simple mechanical arrangements
must be thwarted when coverings for the feet

are permitted to be constructed which can
give rise to distortions such as those repre-
sented in Figure 3. Dr Meyer says " the
great toe plays by far the most im-
portant part in walking; because when the
foot is raised from the ground with the in-

tention of throwing it forwards, we first raise

the heel, then rest for a second on the great
toe, and in lifting this from the ground the
point of it receives a pressure which impels
the body forwards. Thus, in raising the foot

the whole of the sole is gradually, as it were,
'unrolled' up to the point of the great toe,

which again receives an impetus by contact
with the ground.
The great toe ought, therefore, to have such

a position as will admit of its being unrolled
in the manner described; that is to say, it

must so lie that the line of its axis, when
carried backwards, will emerge at the centre

of the heel; and this is its position in the

healthy foot. The sole of an almost sound
foot is given in Fig, 4, and the true position

Fig. 4.

of the great toe is indicated by the dotted

line. This relation is still better brought out

in Fig. 5, which represents the weU-preserved

foot of a child about two years old. The line

drawn through both figures is that in which
the foot unrolls itself from the ground. The
smaller toes, however, are by no means without

their uses. In standing they rest on the«»w x.^u..#wvj.^ u^v^.. ^w.-^^ w -^^^.^ „^ ..^,,i»..^ until. WOCes. AH OL£lllU.lIlg nicy ICCJU Ui-l UllO

tightly fitting or unscientifically constructed
j ground and give lateral support to the foot;

VOL. I. 37
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while in walking they are bent in a peculiar

manner, so that they are firmly pressed against

the ground; and here too they support the

foot laterally. The first joint is strongly bent

upwards, while the second is hollow above.

This peculiar curvature enables the toe in a

measure to lay hold of the ground as with

bird's claws."

Dr Meyer then proceeds to show how the

application of these principles is entirely dis-

regarded in the manufacture of our boots and

shoes, and to demonstrate that their neglect

gives rise to the objectionable consequences

we have before alluded to. As boots and
shoes are at present constructed, the foot is

made to adapt itself to the sole, not the sole to

the foot. This pernicious system must be

abandoned if we wish to preserve our feet, as

well as our personal comfort.

"A sole," says Dr Meyer, "is of the proper

construction when a line (see Fig. 6, c d)

drawn at half the breadth of the great toe

distant from, and parallel to, the inner

margin of that toe shall, when carried back-

wards, pass through the centre of the heel.

In the usual form of a sole this line passes out

of the inner margin of the heel (see Fig. 7).

If, then, the preservation of the primary
straight line is, as has been already shown, the

principal point in the formation of a proper

sole, it follows that, if it be thought desirable

to have pointed shoes, the pointing must be

effected from the outer side, as indicated in

the annexed Fig. 8. In a pair of shoes made
on these principles, placed side by side with

the heels in contact, the inner margins of the

front part of the foot are also brought close

together" (Fig. 9).

Dr Meyer's pamphlet contains the fol-

lowing strictures on ' High heels ' to boots

and shoes : " It is usual, in all shoes of even
moderate strength, to make the heel a little

higher by means of what is called the heel-

piece. These heel-pieces are generally of

some little use, especially in dirty weather,

and we cannot wholly deny their right to

existence. But at the same time they ought
to be as low as possible, and heels an inch

thick, as is at present very commonly
the case, have very serious disadvantages

indeed.
" The weight of the body is by this means

thrown in a disproportionate ratio on the toes,

the joints of which are consequently over-

strained. Moreover, with a high heel the sole

is so oblique in its direction that the foot

must be constantly gliding forwards and
forcibly pressing the toes into the point of

the shoe. The toes, therefore, even when the

shoe is sufficiently long, are subjected to the

same injuries and disfigurations as if it were
too short, and the effects are doubly hurtful

when the form of the sole is alfo incorrect.

High heels, especially if they are also very
Small, are peculiarly liable to wear obliquely,

and so the shoe gets trodden on one side;

they must, therefore, be peculiarly favorable

to origin of flat-foot.

Fig. 6.

Fig. 8.

High and small heels are therefore quite un-
suitable. The heel-piece ought to be as low
and broad as possible."

Further and more explicit knowledge on
this subject may be obtained from Dr Meyer's
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excellent little pami)lilct entitled 'Procrustes

ante portiis,' very sibly translated into English

by Mr J. T. Craig, L.R.C.E., under the title of
' Why the Shoe Pinches.'

DIURE'SIS, See Ueine.

DIURETICS. Syn. Diueetioa. Medi-

cines which promote the secretion of urine.

The principal diuretics are—aqueous fluids,

which act by increasing the watery portion of

the blood, and—substances which promote the

action of the kidi}eys. Most of the first pro-

duce copious diuresis if the skin is kept cool.

Among the last are acetate, bitartrate, and

nitrate of potassa; oils of juniper, turpen-

tine, cajeput, aud copaiba; dilute spirit, and
sweet spirits of nitre; decoction of common
broom, &c.

DIVIDIVI. An astringent substance im-

ported from Jamaica. It contains above 5^
of tannin ; whilst gall-nuts contain less than

3-5§, and the best oak-bark only l-35§. Hence
its value in tanning.

DOBEEEINER'S LAMP. A portable appa-

ratus for obtaining instantaneous light by the

action of a jet of hydrogen on a small piece of

spongy platinum.

DOCHMIUS DUODENALIS. An intestinal

parasitic worm. Its length is from
-J

to i an
inch and its breadth about -jJ^tb of an inch. It

is furnished with booklets. It is found in the

duodenum, the ileum, and the jejunum of

man, and Greisinger seems to have pretty con-

clusively established that it is the cause of the

disease so prevalent in Egypt, and known as

the Egyptian chlorosis. Anemia, dysentery,

and hemorrhoids and liver diseases are also

frequently caused by it amongst the natives

of Arabia, Brazil, and Northern Italy. In

India it is also stated to give rise to some very

alarming maladies. Leuchart affirms that it

obtains an entrance into the system through
drinking impure water.

DOC'IMACY or DOCIMAS'TIC ART. See

Assaying.

DOG. The effect of medicines on dogs is

much the same as on man ; but there are some
striking exceptions to this rule. Thus, whilst

the dog can take a dose of aloes six or eight

times as large as that given to man, the

administration of half as much calomel or

oil of turpentine would be productive of

serious injury to the animal. The idea usually

entertained, therefore, that medicines may be
given to dogs in doses equalling those taken
by man requires considerable modification.

Dogs have a short and straight alimentary

canal, in consequence of which purgative

medicines act more quickly upon them than
they do on other veterinary subjects. The
facility with which dogs can be made to vomit
is also another peculiarity possessed by them.
Vomiting may be produced by their swallowing
nauseous or unpalatable matters, as well as

from their eating various sorts of grass. A
good plan to prevent dogs vomiting their

medicines is to keep the head well raised for

an honr after the administration; and this

may be easily accomplished by attaching a

chain or cord to the collar, and fixing it at

the requisite height, to any object. The kid-

neys are acted upon with much more difiiculty

than with the horse, whilst the skin seems
nearly, if not altogetlier incapable of being

affected. We give below a list of medicines

for dogs ; premising that the doses required

vary considerably according to the strength,

size, and age of the dog, all of which should

always be duly taken into account. The doses

prescribed in the following formulae are for

moderately large dogs :

—

Physic Balls and otheb PusaATiTE
Medicines :

—

1. Barbadoes aloes, 8 oz., antimonial powder,
1 oz., ginger, 1 oz., palm oil, 5 oz. ; beat
together into a mass.

—

Dose. From \ dr. to 2
dr. every 4 or 6 hours, till the bowels are

relieved. (Youatt.)

2. The same, with the addition of 1 oz. of

calomel. He directs from 45 gr. to 2 dr. for

a dose. (Clater.)

3. Aloes, i dr. to 2 dr. made into a ball with
syrup of ginger.

4. Aloes, 4 dr. to 1^ dr., calomel, 2 to 5 gr.,

syrup to form a ball ; in inflammation of the

bowels, and in worms. (Blaine.)

5. Cape aloes, ^ dr. to 1 dr., calomel, 2 to 3

gr., oil of caraway, 6 drops, syrup to form a
ball. (M'Ewen.)

6. Calomel, 12 gr., aloes, 3 dr., opium, 1 gr.,

syrup q. s. to form a mass, for 4, 6, or 8 balls;

one every 4 or 5 hours till the bowels are

relieved. (Blaine.)

7. Croton oil, 1 drop, Castile soap, 20 gr.,

conserve to form a ball.

8. Castor oil, 3 parts, syrup of buckthorn, 2
parts, syrup of poppies, 1 part.

—

Dose. From
1 to 2 tablespoonfuls.—Mr Youatt's purge.

[Mr Clark says syrup of buckthorn for dogs

should be made with treacle, and the spices

omitted.]

9. Epsom salts, from 1 to 4 dr., wrapped in

tissue paper, dividing the doses into conve-

nient-sized packets.

10. In costiveness with inflammation : ^ oz.

to 2 oz. castor oil. (Mr Spooner.)

Alteeative Balls and Powdees :

—

1. Sulphur, 2\ lb.; nitre, ^ lb.; iEthiops

mineral, 4 oz. ; linseed meal, J lb. ; palm oil,

1 lb., or as much as may be required ; beat

together, and keep in a jar for use.

—

Dose,

from 2 scruples to IJ or 2 dr. (Clater.)

2. Ethiops mineral, 20 to 40 gr. ; cream of

tartar, 20 to 40 gr. ; nitre, 5 to 10 gr. ; night

and morning, made into a ball with butter.^

(Spooner.)

3. Tonic Alterative, Mercurial pill, 1 dr.

;

aloes 2 dr.; myrrh, benzoin, balsam of Peru,
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of each 1J dr. : to "be ffirifed into 10, 15, or

20 pills : oaf evorr gygning, for tiie ydldws,

4. AiT-erLSsvf I^Mpder. .55chk^ mineral, 2
» 5 £T-; crs&m of tfirtar, 4 to 10 st^ taristnaed

iron, 1 TO S cr,, ou^e a dsy, (Ckser.)

S. Tc rr'stf eivf sUn^ Give & talDle-spoan-

ftil of tar -EDaie tp with oataieal. ^ilJiJe^J)

AS3rs.r5r&E5r!r BAXiiS, 5:^5, :

—

1. Cat^ch-a, 1|- ^. ; sxslpibar* t^ gn'.iiiiw, 20
g!C.5 opima, 5 £t, : giiicer. 1 ir, j couserre of

rosE&. q, s. to foirm a jnass^ to !» ^vided into

S, 6, or 4 balk, v^^laiue.)

2. Prspased chalt, 2 oz. ; powi^ered gTim
AraHc. |^ oz. ; p:>«'dered caisfiii. ^ 0%. ;

po'vr-

der&i oailffiri:, 1 os:. ; poirdsred cisger, i ca~ :

efffnm, 15 sr, ; palai oil, 1 oz. ; Ixeat "well to-

gecbsr,

—

Xtsss, J dr. to 2 dr^ momiiig, 3io:m,

ssd JU£-bt,m t^ adrasced si^gs of dis^empeE.

l_Ciat^.)

S. Ppiimi, 5 £T. ; eatecbti, 2 dr. ; £Tim Ai^i-

"ine, 2 &•. 5 dinger, 5 ^- j spTip of pop;fns5,

Ci- & ; di-videinisol^, 9, or 6 balls ; in dirrhtsa.
(Biaine,)

4. ^yrrh, 1 dr.; ipecacjianiia, 1 scmpJe;
opmia. S £T. ; chali, 2 dr. ; carbonate of iron,

1 dr. ; £s 3ro S. (Plains.)

5. In DbsEnate c^« ; Alirm, 1 dr. ; chalk,

2 dr. ; qpiuin, 6 £t. 5 Tssii, S dr. j iiao 4, 6, or

Sba^s.
6. In fiairbesa, after 1 to 4 dr. of ^Ejsom

^ts : prepared chalk, 1 to § senrpls j cateiihii,

5 ro 10 £T. ; opimii,
:J to 2 ^. j Twice a dax,

(Spoouer.)

Cor^ Ratt.? ly Asthkia, &;e. :

—

1—£fm- a jar emetics, Caiomel, 3 gr.

;

foxglove, S £T. : cream of tartar, 1 dr. : anti-

TnoTiisl. powder, 12 cr. ; ioiieT to xomn 6
boihis». One twice a day, (ia<v«iw» j
^ Digitalis, 20 gr. ; snl^isn^ pww'fe',

40 gr. ; nitre, 2 dr. ; smlpb-nr, S dr. ; palm oJl,

3 dr_ or D. s. I>hid£ into 10, 15, or 20 balls,

Afprsrcvmo; XD the siz£ of sibe dcs, maEaBDg and
jns"brt. interpa^Bg as *<"»««^a«^ ev^y jMci or
sonriii day. (CSaser.)

E. 2% old cases, P. sqmIL ^ gr. to 1 sr.

;

gTTTn £iiiioo3iiac, 5 gr, ; balsam of Peru, 8 £T, ;

feiEgnc ariii, 1 gr.; laTsinTiofsni^fair teiHcm

4. Hitraet of ismloet. 1^ dr. ; grnrae>; of
ierbEue. 10 gr. ; p. digitalis, 20 gr. : coaiserve

of roses tc form a Tn^'is. Diride into S, 10, or

6 balk. Oxa rigbt and marning. (Blaine.}

Ds!r33m£ MmcTFiS .

—

1. Tirrbett itbisraL 1 xd 3 ct- ; a^aftsiada,

\ dr.; filaes, 20 gr. ; soap, 10 gr.; symp of

popiriss tC' fnmi a balL To be preeed^ by sa
emsQc. and s^ren svsrr third dav.

2. Aftsr an emetic, gire a pihyac ball:

and afterwards tne fciHowing, two or three

tims a day :—^Axirmonitl prwder, 2, S, or

4 gr. ; idtre, 5, 10, or 15 gr. ; ipeca-
marha, 2, S. or 4 trr. ; form a belL If
tbf disease praeeefi to the debilitatinir stare.
^S^t the Tmic .BoZZ Xo. 2 ; in the putrid or

mal'.gnant stag* g^.ve I3>e Astriv^e»t Ball "So.

S. After the Emetac Powder Xo. 1 (which
sbon'.d be repe.ated every 3rd or 4th day) give
the Coti]cb Ball Xo. 2, from ^ dr. to 2* dr. in

weight. And if the dog lose fiesh. give

equal parts of the cotsgh ball and tbe Tonic
Ball (STo. IV In the more advanced stages

give ibe tonic alone ; or tbe agts%»ffeKt hnll if

diarrhoga comes on. (Clater.)

4.. G^ire a tbird of a paper of Jama's pow-
der mixed with batter, and afterwards warm
broth or milk. In 2 honrs, anotber third

;

and if this nether vomit nor purge, give tbe
other third at the end of 4 bonrs. (Danid.)

5. Blaine's distemper powders, which are
sold in packe^is, with direciions for nse.

6. Camphor, S to 5 gr. : cbareoal, 10 gr. j

opinm, 1 gr. ; aromatic confection, q. s. tofarm
a balL—^In tie malignant stage, witli diar>

rbcsa.

7. Antirooniiil powder, 2 to 4 gr. ; nitre, 5
TolOgT. : digitalis, i to 2 gr. Afterwards the
Tonic PlUs Xcv. 4. (Spooner.)

J'lmd/rf ^vsiqtie : a Pi^neh iKs:tnim. lUx
45 gr. of nitre, 45 of snlphnr, and 1 chaieood.

IK-ride into 3 qos^;. Give 1 for 2 sooo^sive
stoixiBgs, £Eid ite tMidoB the 4ik ^rtumin^
OQxed wxth ktKd «r kMbfaer, or ia Hflk. For a
large de§ a seeosd packet- ('Of S powdeis) xa&j
be re-qnired. (Habea*.)

AnotJieir Presneh iKStmmc HsaeTsRnvder
is of a similar kind.

& A strong solntion of sab^ ta <&e tjmstaA
of ^ pint daiiy.

d. Powdsred lin, si^ikar, gn^panrder, oi

ea^ 1 e^i iasA saSaatt to
Ite^ae «(f a anka^ te Ik g^
liaaeea wnesk.

la Physic Ball Ife. U-
11. -I- CO. to 1 3. CK. of eoitSiKT cfl t^ee a

day, according to sze.

12. Emetics, gentle laxaa3TKi,»ft c&et, sad
&om 5 to 15 gr. of cMarate «£ patesfc tviee
a day. (Iiniay Ihn.)

1. Carbonate of iran, ^ ib.; WSUmpB
mineral, 1 dr. ; gentia-n, 1 ak. ; gi^er, f «k. ;

lerigated glass, 1 oz. ; palm oil. 9 dr.; beat well
tog-ether.

—

Dose, from ^ to 2 dr. (dater.)

2. As mnch veiy £i>ely-pD«dered g^ass as
win Be on a STTpffneB, mwrrJ walk Wtter
(Blaine\ Mr Tonatt sajs^rana^ fe tel**.;
powdeired glass, with a ^^ttle ^Bger, anle into

a ball with lard.

3. Aloes, aid^hiB*, pRfBfd loHtdNnii, asd
juice of wanBWBodgBiaAeiiiiBa^BHB; &esnie
{E a hsBc^ astt liB le givoa titavee ta^is a ved^
^G^tsn^ wiiipjed in liuUl^m. fumia.

J

4. Tin fiEngs, or pewter £E^s, i ^. to 1
' dr., with bnrter or lard.

j

a. Jai^ 10 tB 13 gx.; ealoraid, 2 to 3 gr.

unseS w^&%tdter; • cbU fi^ml dharidl be
jaBs'we^ (WUte.)

6. CowbBg«>, ^ 4r.i iroB ffiog^ 4 de.; eon-

serve q. s. to imm. a bmb^ to Ik jEniioi iato
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4, G, or 8 balls ; one every niglit and morning

;

and afterwards the purgative No. 4. (Blaine.)

7. Epsom salts, 1 oz. ; common salt, 1 dr.

;

give a small or large teaspoonful daily.

8. Give green walnut leaves boiled in milk.

(Mayer.)

9. From i dr. to 2 dr., according to size.

Betel nut in coarse powder, made into a ball.

10. For Tapeworm.—Oil of turpentine, ^

dr., mixed with yolk of egg ; for very large

dogs, 2 scruples. Some writers prescribe

larger doses (1 to 2 dr.), but these sometimes
prove fatal. (Blaine.) 2 to 6 dr. of cusso

according to size.

11. For Tapeworm.—Oil of turpentine and
olive oil, of each \ oz. ; mix, and give care-

fully ; 3 or 4 hours after give 1 oz. castor oil.

But see No. 9. (White.)

12. For Stomach Worms.—Give the emetic

powder (see further back) and afterwards a

physic ball.

13. Threadivorms.—These are destroyed by
an aloetic clyster.

Ointments and Lotions toe the
Mange :

—

N.B.—An alterative ball should be given
daily and a physic ball occasionally. Bleeding
is sometimes prescribed.

For Scabby Mange.—Sulphur, 4 oz. ; sal

ammoniac, ^ oz. ; aloes, 1 dr. ; Venice turpen-

tine, \ oz. J lard, 6 oz. ; mix. After four ap-

plications, wash well with soap and water.

(Blaine.)

2. Horse turpentine and palm oil, each ^
lb. J train oil, i pint. Melt together, and
while cooling, stir in 3 lbs. of flowers of sul-

phur. (Clater.)

3. Aloes, 2 dr. ; hellebore, ^ oz. ; sulphur,

4 oz. ; lard or train oil, 6 oz. (McEwen.)
4. Sulphate of zinc, 1 dr. j snufF, j oz.

;

white hellebore, ^ oz. ; sulphur, 4 oz. j aloes,

i oz. ; soft soap, 6 oz. (Blaine.)

5. Charcoal powder, 2 oz. ; sulphur, 4 oz.

;

salt of tartar, 1 dr.; Venice turpentine, J oz.;

lard, 6 oz.

6. For Red Mange.—Add 1 oz. of strong mer-
curial ointment to 6 oz. of either of the above.

7. Charcoal, 1 oz. ; chalk, 1 oz. ; sugar of

lead, 1 dr. ; white precipitate, 2 dr. ; sulphur, 2
oz. ; lard, 5 oz. (Blaine.)

8. Wasli for Red Mange.—Corrosive subli-

mate, 20 gr. ; spirit of wine, 2 dr. ; dissolve

and add milk of sulphur, J oz.; lime-water,

^ pint. Apply by means of a sponge.

(Clater.)

9. For Ulcerated Mange.—Ointment of ni-

trated quicksilver, 2 dr. ; sugar of lead, 20
gr. ; flowers of sulphur, ^ oz. ; lard, 1 oz.

;

mix. (Blaine.)

Fleas :

—

1. Rub the skin with the powdered resin

and bran.

2. Let the dog sleep on deal shavings.

3. Scotch snuff steeped in gin. (Meyer.)
(This requires caution.)

4. Oil of aniseed. (Finlay Dun.)

5. Persian insect powder.
DOG-BALLS (A. H. Bdldt, Genf). Hard

pills, weighing "15 grammes, of ii'regular

shape and unequal size, composed of aloes with
^ of gentian, and covered with a brown
powder containing liquorice root. (Hager.)
DOORS. Much annoyance is sometimes ex-

perienced from the creaking of doors. This
may be prevented by rubbing a little soap or

a mixture of tallow and black-lead on the
hinges; or by applying to them with a feather

a little sweet oil once or twice a year. The
trifling trouble and expense (a penny or two a
twelvemonth) will be amply repaid by their

noiselessness and greater durability. To pre-

vent the noise of doors slamming, a small piece

of vulcanised India rubber, cork, or leather

may be placed so as to receive the shock.

DOSE. In medicine the quantity taken or
prescribed at one time. The doses of medi-
caments vary with the sex, age, temperament,
constitutional strength, habituation, and idio-

syncrasies of individuals. Different circum-
stances, especially' of climate, exercise an im-
portant influence on the activity of medicines.

Thus, the inhabitants of England and the
northern countries of Europe bear much larger

doses in their own climates than when they
remove to warmer latitudes. Warmth, indeed,

appears to promote the action of most medi-
caments, whilst cold acts in a contrary way.
Nor does the same rule apply to all medicines.

Calomel, for instance, is generally borne better

by children than by adults ; while opium affects

them more powerfully, and requires the dose
to be diminished considerably below that indi-

cated by mere calculation or analogy with other
medicines.

Prescribers ought not to forget that the
action of medicines is not simply proportioned
to the amount, but that each remedy has a
dose below which it either produces no effect

or one contrary to that which we desire it to

produce. Dr Paris remarks, "that powerful
doses are disposed to produce local rather than
general effects ;" and Dr Barlow gives it as his

opinion that " practitioners often err, espe-

cially in the treatment of chronic maladies,

from requiring an obvious effect from each dose
administered.^' Adult women are said to re-

quire only three fourths the full dose for men.
The following rules and tables have been
framed chiefly with reference to age ; but, as

Dr R. E. Griffith correctly observes, "no
scheme can be devised, founded on age alone,

to which there are not mauy exceptions."

I. Formula of Dr Young.

For children under \2 years, the doses ofmost
medicines must be diminished in the proportion

of the age to the age increased by 12. Thus, at

2 years, the dose will be l-7th of that for an
adult.

2
for = l-7th.

2 + 12 .
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II. Fosological Table of Gaubius.

For an adult, suppose the dose to be 1, or

1 drachm (60 grains).

Under 1 year will require -jV or 5 grains.

„ 2 years „ i or 8 grains.

„ 3 „ „ i or 10 grains.

„ 4 „ „ i or 15 grains.

„ 7 „ „ 3 or 1 scruple.

„ 14 „ „ 4 or i diachm.

„ 20 „ „ f or 2 scruples.

„ 21 to 60, the full dose, or 1 or 1 drachm.

Above this age an inverse gradation must be

observed.

III. Fosological Table of PflOEBtrg.

Age— Fea?-* 80 65 50 25-40 20 16 12 8 5 2
Doses Iffl lllifi

„ Months 12 6 2 1

looses ^ i ^ -^

DOUCHE. [Fr.] Sgn. Douche bath. A
species of bath much employed by hydro-

pathists, both for the relief of local affections,

and to give a healthy stimulus to the whole
system. The douche consists of a single jet of

cold water, varying in size from the thickness

of a quill to that of a man's arm ; it is pro-

jected with great force, either from above,

below, or on one side, upon a particular part of

the body. See Bath (Shower).

DOUGLAS' DISINFECTING POWDER.
A mixture of sulphite of calcium, chalk, and
carbolic acid, or of sulphite and carbonate of

lime.

DOVER'S POWDERS. See Powdee.

DRAB DYE. 1. (Foe cotton.) For 40 lbs.

Boil 6 lbs. of fustic; scald 2^ lbs. of Lima
wood and 2 lbs. of sumach. Decant into a

wooden vessel, capable of containing 100 gal-

lons ; reduce with cold water to handling heat

;

enter, 6 turns; wring out; sadden with 8
ounces of copperas; 4 turns ; wring out again,

and give 4 ounces of bluestone.

2. (Foe SILK.) For 100 yards. Boil 4 lbs.

of fustic and 6 ounces of logwood, 2| ounces
of cudbear, Ig^ ounce of copperas. Cool to
200^^ Fahr. ; enter, winch 20 minutes ; air

out ; repeat ; then take a little of the liquor

out of the boiler, dissolve the copperas, reduce
it to handling heat with water, and give one
or two shots through it, as the pattern re-

quires; one water out of the saddening; then
give a warm but weak sour to clear the colour,

wash in two waters, and dry.

3. (PoE Wool.) Dark drab. For 50 lbs.

7 lbs. of fustic, 8 ounces of madder, 4 ounces
of cudbear, 2 lbs. of alum, 8 ounces of tartar.

Enter between the cold and 160° Fahr. ; after

heating up boil from 10 to 30 minutes ; wash
in two waters. All dark shades of this may
be slightly prepared with chrome; wash in two
waters.

4. (Foe wool.) Light drab. For 56 lbs.

4 lbs. of fustic, If lb. of alum, 4 ounces of

madder, 4 ounces of tartar, 3 1 ounces of cud-

bear. Work as for dark drab.

DRACONINE. Sgn. Dea'oine, Red eesin
of deagon's blood, a peculiar vegetable

principle discovered by M. Melandre in dra-

gon's blood.

Prep. Dragon's blood is dissolved in alcohol,

the solution filtered, concentrated, and pre-

cipitated with cold water ; the red, spongy pre-

cipitate is well washed, neutralised with dilute

sulphuric acid, again liberated by means of an
alkali, and well washed with water.

Prop., 8(c. Draconine has a fine red colour

;

is tasteless, inodorous, and flexible; it fuses

at 131° Fahr. The smallest quantity of car-

bonate of lime in filtering paper may be de-

tected by sulphate of draconine, the yellow

colour instantly turning red.

'^DRAGEES AU LACTATE DE PER."
(Gelis & Conte.) lOO grammes of lactate of

iron made into 2,000 very small pills with
powder and mucilage of marshmallow, and
coated with eleosaccharate of anise. (Reveil.)

DRAGEES DE COPAHU DE FORTIN. 30
grammes balsam of copaiba made into 72
dragees, with 1*2 grammes calcined magnesia,

and coated first with gum arable and then
with sugar. (Reveil.)

DRAGEES DE CUBEBE AU COPAHU.
Cubebines (Labelonye). 2 parts balsam of

copaiba, 2 parts extract of cubebs, 1 part yolk
of &g^, with sufficient liquorice powder to

make a mass, which is divided into oblong
pills, each weighing 7 decigrammes. These
are dried and coated with white or raw sugar.

(Hager.)

DRAGEES DE POUGUES. (Gamier.) Chlo-

ride of calcium, 50 parts; chloride of mag-
nesium, 50 parts; chloride of iron, 10 parts;

dissolved in water and precipitated with sodium
carbonate. The precipitate is washed, pressed,

and mixed with 100 parts bicarbonate of soda.

Oh this mixture 25 parts are made into a mass
with 475 parts of a ]3aste of sugar, pepper-
mint, oil, and mucilage. The mass is then
divided into di'agees weighing 5 decigrammes,
which are coated with gum and sugar.

(Reveil.)

DRAGON'S BLOOD. Syn. Sangxtis dea-
CONIS, L. A rich red-coloured resin, obtained

from various species of the genus Calamus. Its

colour, in the lump, is a dark brownish-red

;

in powder, bright red. It is friable, breaks

with a shining fracture, and has a sp. gr. not

higher than 1-196 or 1-197. When pure, it

readily dissolves in alcohol, ether, and oils,

yielding rich red, transp;irent solutions. Adul-
terated and factitious dragon's blood is only

partly soluble, and lacks tlie rich colour of the

genuine article. Dragon's blood is chiefly

used to tinge varnishes and lacquers.

Dragon's Blood, Factitious. Prep. 1. Shell-

lac, 4 lbs. ; melt, remove from the fire, and add,

Canada baham, 6 oz., and gum benzoin, 2 oz.

;
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mix well, stir in red sandors wood, li lb., and

Venetian red, f lb. (both in tine powder) ; and

form the mass into sticks.

2. As the last, omitting the red "Venetian.

DRAINS. The salubrity of a dwelling-house

is largely dependent upon the sound condition,

the unimpeded outlet from, and the proper

construction and position of, its drains, sup-

plemented by like conditions in the various

house-pipes which run from the sinks and
closets into them.
The sense in which we shall use the term

" drain " is that defined by the Public Health

Act of 1875 :
—" ' Drain' means any drain of,

and used for the drainage of one building only,

or premises within the same curtilage, and
made merely for the purpose of communicating
therefrom with a cesspool or other like recep-

tacle for drainage, or with a sewer into which

the drainage of two or more buildings or

premises occupitd by different persons is

conveyed."
There can be no doubt that the almost uni-

versal system pursued with regard to house

drainage is radically irrational and dangerous.

As the drains lead into the main sewer or cess-

pool it is most important that the house-pipes

which communicate with the drains should be

so connected with them and arranged, as to

remove all risk of the foul air of the sewers

passing into them through the drains, and

thus (should the pipes be imperfect) escaping

into and defiling the atmosphere of the house

—

a very possible contingency for two reasons,

first, because the traps connecting the pipes

with the drains may be defective, and, second,

because the aspiratory power of the warm
bouse is constantly tending to draw air (the

sewer air) through the water in the water trap.

Instead of making the connection, as is now so

universally done, between the sink and closet

and other pipes and the drain, by means of a

water trap, underneath the basement, this

junction should be effected outside the house.

The drains should, therefore, always terminate

outside, and not under the bouse ; and wher-

ever practicable all house-pipes should be car-

ried outside, and not inside, or between the

walls of any dwelling, the objections to which
have been already stated. In cases, however,

in which this arrangement is impossible of

execution, and a pipe can only be carried

through the house from the front to the rear,

it is far better to take it above the basement

than underneath.

The interposition of the water in the trap

at the point of union between the house-pipe

and the drain is not alone suflicient to effect

the necessary amount of disconnection between

them. There must be thorough ventilatic n
and communication with the outer air at tl e

point of junction, otherwise there is danger

that the emanations from the sewer may find

their way into the house, as in the former

case.

A great number of methods have been de-

vised for disconnecting the house-pipes and the
outside drains, the simplest of which consists

in placing the trap just outside the house, in

opening the drain on the side of the trap the
furthest from the house, and in carrying up
from it a four-inch pipe to as great a height
as is convenient. By this means any noxious
gas that might escape from the drain is diverted
from the house, and ascends into and diffuses

into the superincumbent atmospliere.

In the arrangement of the house-pipes it is

desirable not to carry the pipes which convey
away the sink water and the waste water into

the closet-soil pipes, but, wherever it can be
managed, to let them discharge over a grating
into the drain trap. Where we have to deal

with soil or water-closet pipes, or with a pipe
formed by the junction of these with the waste-
water pipe (if such an arrangement is unavoid-
able), it is most important that there should
be complete disconnection betweeen the pipe
and the drain by means of one of the many
ventilating contrivances so well known to sani-

tary engineers.

The best material for the manufacture of
drain pipes is hard, well-burnt, smooth, and
glazed earthenware; bricks and porous earthen-
ware are particularly ill adapted for the pur-
pose ; so also are iron pipes, unless they are
thoroughly cemented inside.

In the laying of drain pipes care should
be taken to place them on concrete, in loose

soils, and on well-worked puddled clay, in the
case of clay soils. When they are laid in very
loose soils it is sometimes necessary, besides
employing concrete, to additionally use even
piling for the depth of a foot. Leakage and
consequent soakage of the soil are sure to tako
place sooner or later if the drain pipes are
not laid on a good foundation, as they are
when the drains are badly and carelessly

joined.

Messrs Brooke, of Huddersfield, have in-

vented a combined drain and subsoil pipe, the

latter, on which the drain pipe rests, being

perforated, carries off the subsoil water. This

contrivance is adapted for wet soils.

When junction pipes are required for uniting

the drain pipes those known as " oblique junc-

tions " only should be used. The junctions

known as " square junctions" should be

avoided, as they are always sure to become

blocked up.

With respect to the fall of drain pipes Dr
Parkes says, " one in forty-eight is frequently

given, or three quarters of an inch in erwf
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yard j a fall of one in sixty-five in drains of

six inches diameter, and one in eighty-seven
in drains of eight inches diameter, will give a
velocity of 220 feet per minute."

In order that drain pipes may be properly

cleaned it is desirable to have them so made
that they can be opened at intervals by means
of lids or caps. The following cuts represent

G^goD-

a few of the many kinds of pipes adapted for

this purpose.

In addition to this method of cleansing

them, drain pipes should be regularly flushed

out at least once a month. House pipes are

usually cleaned out by means of a flexible

bamboo, or by jointed rods fitted with screws

and rollers, which serve to loosen sediment.

A frequent examination of all house pipes

and traps should be made, and every joint and
bend of the former well looked to. Unfor-
tunately, however, they are so frequently

covered in, that this is impossible.

Where it can be done all skirting boards

and covers under which the pipes and traps

are concealed should be removed. When,
however, this cannot be managed the following

plan of examination into their condition may
be followed:—Pour water down the pipe, and
observe if there be any smell j if there be, the

pipe is full of foul air, and requires ventila-

tion; or else the trap is defective, and the

bad smell is due to sewer gas. Or, instead of

pouring down water, a lighted candle or a

piece of smouldering brown paper may be

held over the entrance of the pipe, or the

grating over a trap, when the air will be
driven back. If the condition of the pipe be

tested by throwing water down it, it should be
noticed whether the water runs away at once

or whether it is checked in its progress. This

is all that, under the circumstances, can be
done inside the house ; but though an exami-
nation of the pipe is precluded inside, it may
be possible to remove the earth on the outside,

and so to get down to and open the drain with
which the pipe communicates. Under these

circumstances water mixed with lime should

be poured down the house pipe ; if the milky-

looking water is long in making its appear-

ance, and runs only in driblets, the drain re-

quires flushing; if the milky-looking water is

much coloured and mixed with dirt, then the
pipes and trap are foul, or there is a sinking

or depression in some part of the drain where
the water is lodging.

Afterwards a pailful of lime and water
should be poured down the pipe, which should

be afterwards flushed by pouring water down
it until the water flows off nearly clear.

Referring to the construction and position
of the pipes which carry off the waste water,
soil, &c., from our houses into the drains, Dr
Parkes writes—" Builders are always anxious
to conceal tubes, and thus carry them inside

the walls, or in the case of hollow walls, between
the two. The consequence is that any escape
of air must be into the house. I have known
a case in which the leakage of a closet pipe
carried down in a hollow wall constantly con-

taminated the air of a house. It would be
infinitely better to run the pipes at once
through the wall to the outside. Few persons
have any idea of the carelessness of plumbers'
work—of the bad junctions, and of the rapidity

with which pipes get out of order and decay.
When a leaden pipe carrying water is led mto
a water-closet discharge pipe, it is frequently
simply puttied in, and very soon the dried
putty breaks away, and there is a complete
leakage of gas into the house. Even if well
joined the lead pipe will, it is said, contract
and expand, and thus openings are at last

formed. Dr Fergus, of Glasgow, has directed
particular attention to this in the case of lead
closet pipes, which become easily perforated,
and which have only a limited duration of
wear." See Teaps, Sewees.
DEAUGHT. Syn. Hausttjs, L. A single

dose of liquid medicine, usually dispensed in one-
and-a-half-ounce or two-ounce phials. Draughts
are almost exclusively extemporaneous com-
pounds, and differ from ' mixtures' only in

containing one dose; whereas mixtures contain

several. The latter have now very generally

superseded draughts among all but the higher
classes, when the dose is to be frequently

repeated. Draughts possess the advantages of

extreme convenience, and, from only one phial

being opened at a time, of preserving the pre-

paration better than when it is exposed to the

air by the frequent removal of the cork. They
are usually taken from a wine-glass, which
they about frds fill.

In the preparation of draughts the same pre-

cautious are obseryed as are pointed out under
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MiXTiTBE ; regard being had to the increased

volume of the dose. The ingredients of a six-

ounce mixture, for example, containing (say)

12 doses, may be equally distributed among a

dnzen draught phials, atter which each may be

filled up with distilled water, or any other

simple vehicle. In most cases a little syrup

may be advantageously added. In many in-

stances no addition will be required, the

doses of each form of preparation being the

same.
The following are useful formulas, which will

serve as examples for others of the class. The
number might be easily multiplied, and, in-

deed, might be extended so as to include fths

of the whole materia medica; but such a

plan would lead to useless repetitions, and
occupy much space. See Mixtuee, Pee-
SCEIBING, &C.

Draught, Abernethy's. See Abeenethy Me-
dicines and Mixtuee.

Draught, Ace'tate of Ammo"nia. Syn.

Haustus ammonia acetatis, L. Prep. 1.

(St B. Hosp.) Solution of acetate of ammonia,
4 fl. dr. ; water to make ] ^ fl. oz.

2. (Dr Paris.) Camphor mixture, 1 1 fl.oz.

;

liquor of acetate of ammonia, 4 fl. dr. ; anti-

monial wine, 20 drops ; mix. As a refrigerant

and diaphoretic in febrile affections ; taken
late in the evening.

Draught, Ac'etate of Potas'sa. Syn. Haus-
tus potass^ acetatis, L. Prep. (Mid.

Hosp.) Acetate of potassa, 30 gr. ; bicarbo-

nate of potassa, 20 gr. ; peppermint water, 1

fl. oz. Diuretic, antacid, and laxative.

Draught, Ammoni'acal. Syn. Haustus
AMMONIACALIS, H. AMMONIA, L. Prep.

(Brande.) Liquor of ammonia, 20 to 30 drops

;

compound tincture of cardamoms and tinc-

ture of gentian, of each J fl. dr. ; campho-
mixture, 1^ fl. oz. An aromatic absorbent
and stomachic; in heartburn, acidity, low
spirits, &c.

Draught, An'odyne. Syn. Haustus ano-
DTNUS, L. Prep. 1. Tincture of opium, 15
drops ; pimento water and syrup of poppies,

of each 2 dr. ; water, 1 fl. oz.

2. (Copland.) Nitre, 6 gr. ; laudanum, 12

drops; compound spirit of ether, 1 fl. dr.;

syrup of poppies, 2 fl. dr. ; camphor mixture,

9 fl. dr.

3. (Ellis.) Tincture of opium, 15 to 25
drops ; syrup of poppies, 2 fl. dr. ; spirit of

cinnamon, 1 fl. dr. ; distilled water, 1| fl. oz.

4. As the above, but substituting a like

quantity of solution of either acetate or hy-

drochlorate of morphia in lieu of the lauda-

num. All the above are given as soothing

draughts to allay pain and produce sleep,

especially the last thing at night. No. 4 is

to be preferred if there are febrile symptoms
present.

Draught, Antac'id. Syn. Haustus ant-
ACIDUS, L. Prep. 1. Bicarbonate of soda,

20 gr. ; tincture of calumba, 3 fl. dr. ; tinc-

ture of hops, 1 fl. dr. ; syrup of orange peel,

2 fl. dr. ; water, 6 fl. dr. To impiove the
appetite in heartburn and dyspepsia ; taken 1
hour before a meal.

2. Liquor of ammonia, 16 drops ; syrup of

saffron, 2 fl. dr. ; infusion of gentian, 3 fl.

dr.; water, 7 fl. dr. As the last, taken
occasionally, especially in debility, low spirits,

&c.

3. (Collier.) Compound tincture of carda-

moms, 1 fl. dr. ; solution of bicarbonate of

magnesia (fluid magnesia), 9 fl. dr.; simple

syrup, 2 fl. dr. Twice a day ; in dyspepsia,

heartburn, &c., especially in gouty patients.

4. (A. T. Thomson.) Magnesia, 1 dr. ; pep-
permint water, \^ fl. oz, ; tincture of orange
peel, 1 fl. dr. In dyspepsia, &c., with acidity

or diarrhoea.

5. As No. 1, but using bicarbonate of po-
tassa for bicarbonate of soda. In acidity,

diarrhcea, &c., accompanied by great irrita-

bility of the coats of the stomach.

6. Prepared chalk, 30 gr. ; spirit of nutmeg
and tincture of opium, of each 12 to 20 drops

;

syrup of saffron, 3 dr. ; cinnamon water, 1
fl. oz. In acidity, with extreme looseness of

the bowels.

Draught, Anti-arthrit'ic. Syn. Haustus
ANTi-AETHEiTicus, L. Prep. 1. Tiucturo of

colchicum seeds (L.), ^ fl. dr. ; syrup of

orange peel, 2^ fl. dr. ; water, 1 fl. oz. In
gout; taken over-night, followed by another
in the morning.

2. (Brande.) Wine of colchicum, \ fl. dr.

;

carbonate of magnesia, 15 gr. ; cinnamon
water, J fl. oz. ; water, 1 fl. oz. As the last.

3. (Sir C. Scudamore.) Magnesia, 18 gr.

;

Epsom salts, 1^ dr. ; vinegar of colchicum,

1 fl. dr. ; simple syrup, 1 fl. dr. ; cinnamon
water, 9 fl. dr. As the last.

4. (Sir H. Halford's Gout Peeventive.)
Compound infusion of gentian, \^ fl. oz.

;

tincture of rhubarb, 1 fl. dr. ; bicarbonate of

potassa, 15 gr.

Draught, Anti-asthmat'ic. Syn. Haustus
ANTi-ASTHMATicus, L. Prep. Vinegar of

squills, \ fl. dr.; ipecacuanha wine, 15 drops;

cinnamon water, 1\ fl. oz. Expectorant. One
to be taken three times daily during the

attack.

Draught, Anti-emet'ic. Syn. Haustus an-
ti-emeticus, L. Prep. 1. Juiceofl lemon;
liquor opii sedativus, 10 drops (or laudanum,
15 drops); ether, 20 drops; simple syrup, 2
dr. ; water, q. s.

2. (Haustus anti-emeticus Riveeii,—
P.C.) Bicarbonate of potassa, 30 gr. ; lemon
juice, 4 dr. ; syrup of lemon, 1 oz. ; water, 3
oz. ; mix quickly, and tie down the cork. To
check nausea and vomiting. This is best given
effervescing.

Draught, Anti-hyster'ic. Syn. Haustus
ANTi-HTSTEEicus, L. Prep. Cyanide of po-

tassium, 1 gr. ; lettuce water (distilled), 2 fl.

oz. ; syrup of orange flowers, 1| oz. ; water.
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5i fl. oz. ; for 6 draughts. One to be taken

when the fit is expected, and a second in half

an hour. Should the fit come on, the dose

may be repeated at intervals of about 15
minutes until 3 or 4 have been altogether

administered. The symptoms, however in-

tense, are generally either at once arrested, or

greatly alleviated by this treatment.

Draught, Antilith'ic. Syn. Haustus anti-

LiTHicrs, L. Prep. 1. (Venables.) Borax,

8 gr. ; bicarbonate of soda, 10 gr. ; aerated

water, 8 fl. oz. For a draught ; in red gravel.

2. (Dr Paris.) Carbonate of soda, 12 gr. j

tincture of calumba, 1 fl. dr. ; infusion of

quassia, 1 fl. oz. ; water, 3 fl. dr. In dyspep-
sia and gravel, attended with the lithic-acid

diathesis.

Draught, Anti-neurargic. Syn. Haustus
ANTI-NEUBALGICUS, H. NAECOTIN^, L. Prep.

(Jeston.) Narcotine, 2 gr. ; diluted sulphuric

acid, 20 drops ; infusion of roses, 1^ fl. oz.

One every 2 hours in the intermissions of neu-

ralgia.

Draught, Antisep'tic. Syn. Haustus anti-

SEPTicus, L. Prep. (Dr Collier.) Decoc-

tion of yellow bark, 1 fl. oz.; tincture of

opium, 5 drops ; spirit of pimento and water,

of each 2 fl. dr. In putrid fevers, gangrene,

&c.

Draught, Antispasmod'ic. Syn. Haustus
ANTiSPASMODicus, L. Prep. 1. (Dr Collier.)

Tincture of castor, 1 fl. dr.; sulphuric ether,

10 drops ; peppermint water, 11 fl. dr. ; mix.

In hysteria, and that species of irregular mus-
cular action dependent on debility.

2. (Dr Gregory.) Fetid spirit of ammonia,
5^ to 1 fl. dr. ; camphor mixture, 10 fl. dr.

;

syrup.of saffron, 1 fl. dr. In cases complicated
with low spirits, debility, &c.

3. (A. T, Thomson.) Musk mixture, 14 fl.

dr.; liquor of ammonia, 16 drops; tincture

of castor, 1 fl. dr. ; syrup of poppies, ^ fl. dr.

;

mix. Three or four times daily, in hysteria

and convulsive affections, after the bowels have
been well cleared by some aperient.

4. (A. T. Thomson.) Oil of aniseed, 10
drops ; magnesia, 20 gr. ; tincture of senna,

2 fl. dr. ; peppermint water, 10 fl. dr. ; mix.

In flatulence and spasms of the stomach.

Draught, Ape"rient. Syn. Haustus ape-
KIENS, L. Prep. 1. (Paris.) Infusion of

senna, 1 fl. oz. ; tincture of senna, tincture of

jalap, and syrup of senna, of each 1 fl. dr.;

tartrate of potassa, 1 dr. ; mix.

2. (Ryan.) Epsom salts, 4 dr.; thicture of

senna, 1| fl. dr. ; syrup of ginger, 1 fl. dr.

;

spirit of sal-volatile, 20 drops ; infusion of

senna, 1^- fl. oz.

3. (Thomson.) Tartrate of potassa, 3 dr.

;

tincture of senna and syrup of saffron, of each
1 dr.; infusion of senna, 1^ oz. The above
are good aperients, and in their composition
and action resemble the ordinary " black
draught."

4 (Efeeetescing a. D.)

—

a. (Dr Barker.)

Bisulphate of potassa, 73 grs.; carbonate of
soda, 72 gr. j water, q. s. j dissolve the two in

separate glasses, mix the solutions, and drink
whilst effervescing, in the same way as soda
water.

b. (W. Cooley.) Bicarbonate of soda, 1 dr.;

potassio-tartrate of soda, 2 drs. ; dissolve in

about l-3rd of a glassful of cold water; and
pour it on another like quantity of water,

holding in solution tartaric acid, 40 grs., and
syrup of orange peel, 1| fl. dr. ; and drink it

instantly.

c. ( Paris.) Potassio-tartrate of soda, 2 dr.

;

bicarbonate of soda, 40 grs. ; dissolve, and add
lemon juice, 1 or 2 tablespoonfuls.

d. (Young.) Cream of tartar, 3 dr.; car-

bonate of soda, 2^ dr. ; throw them into a
soda-water bottle three parts filled with cold

water, cork immediately, and wire down the
cork. The last three are examples of pac-
TiTious effervescing Seidlitz water, and
are good saline aperients. The method of

taking them may be varied by mixing the dry
ingredients (in fine powder) on a piece of

paper, and throwmg the mixture suddenly
into a tumbler 2-3rds filled with water, and
drinking the liquid whilst effervescing. See

Cathartic D. (beloiv.)

Draught, Ap'petite. See Draught, Dinner.
Draught, Aromat'ic. Syn. Aromatic ant-

acid, draught; Haustus aromaticus, L.

Prep. 1. Aromatic confection, 1 dr. ; spirit

of sal-volatile, ^ dr. ; syrup of saffron, 2 drs.;

pimento water, 9 fl. dr. Excellent in dys-

pepsia, with acidity, and in diarrhoea, preceded
by an aperient.

2. (H. AEOM. CUM EHEO.—St. B. Hosp.)

Aromatic confection, 1 dr.; infusion of rhu-

barb and cinnamon water, of each, 6 fl. dr.

In diarrhoea and d3spepsia, especially when
there is acidity and deficiency of bile.

Draught, Astrin"gent. Syn. Haustus a-

STRINGENS, L, Prep. 1. Tannin, 3 gr. ; rec-

tified spirit, 1 fl. dr. ; simple syrup, 2 fl. dr.

;

water, 6 fl dr.

2. (Dr Paris.) Chalk mixture, IJ fl. oz.

;

tincture of catechu, 1 fl. dr.; laudanum, 15
drops.

3. (Thomson.) Extract of logwood, 12 gr.

;

tincture of catechu, 1 fl. dr.; cinnamon water,

15 fl. dr. The above are excellent remedie-s

in diarrhoea (preceded by a purgative), and in

dysentery, &c. One may be taken after each
motion.

Draught, Black. See Mixture.
Draught, Cam'phor. Syn. Haustus cam-

phors, L. Prep. (Guy's Hosp.) Camphor,
6 gr. ; rectified spirit, q. s. to powder ; white
sugar, 1 dr. ; mucilage, 3 dr. ; water, la fl.

oz. Anodyne and diaphoretic, &c.

Draught, Cas'tor Oil. Syn. Haustus olei
RICINI, L. Prep. (Guy's Hosp.) Castor oil,

4 dr.; yelk of egg, q. s. (2 in no.); simple

syrup, 1 (1. dr.; cassia or cinnamon water, 1

fl. oz. Aperient.

Draught, Cathar'tic. Syn. Haustus cathae-
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TiCtrs, L. The following are given as addi-

tions to those under Apeuient d., and other

heads:

—

Prep. 1. (Dr Thomson.) Tartrate

of potassa, 5 dr. ; tincture of senna, 1 tt. dr.

;

intusiou of senna, 14^ H. dr. ; syrup of saffron,

i fl. dr. ; mix. In acute diseases, taken early

iu the morning.
2. (Thomson.) Epsom salts and manna, of

each 2 dr. ; infusion of roses, 14 fl. dr. ; di-

lute sulphuric acid, 10 drops. In inflamma-
tory affections, and to check vomiting in low
fevers.

3. (Thomson.) Carbonate of magnesia, 1

dr.
J powdered rhubarb, 20 gr. j peppermint

water, 12 fl. dr. In dyspepsia, attended with

costiveness aud acidity, taken an hour before

dinner.

4. (Thomson.) Castor oil, 5 fl. dr.
;
pow-

dered gum, 20 gr. ; rose water, 1 fl. oz. ; com-
pound tincture of lavender, 8 drops; syrup of

poppies, 1 fl. dr. In colic and calculus. The
above differ from aperient draughts simply
in their greater strength.

Draught, Chalk. Syn. Hattstus ceet^,
L. Frep. 1. Powdered gum, chalk, aud
simple syrup, of each 1 dr. ; aromatic water
(as that of caraway, cinnamon, nutmeg,
pimento, or peppermint), 1^ fl. oz.

2. Chalybeated c. d. ; Hatjsttjs ceet^
ET FEERi, L.—Paris.) Chalk mixture, 7 fl.

dr. J compound mixture of iron, 3 fl. di\

;

sesquicarbonate of ammonia, 5 or 6 gr. In
diarrhoea, particularly in that arising from
debility and anaemia.

3. (C. D. WITH EHUBAEB ; HaTTSTUS CEET^
CUM EHEO, L.)

—

a. Chalk mixture (see above),

li fl. oz. ; powdered rhubarb, 12 gr.

b. (Lond. Hosp.) Powder of chalk with
opium, 12 gr. ; rhubarb, 15 gr. ; syrup of

saflron and compound tincture of carda-

moms, of each 1 fl. dr. ; caraway water, 10
fl. dr. In heartburn, dyspepsia, and certain

forms of diarrhoea.

Draught, Chlo"rine. St/n. Haustus chlo-
EINII, L. Prep. (Copland.) Chlorine water,

a fl. dr. ; water, 1^ fl. oz. ; mix, and add of
syrup of poppies, \ fl. dr. One every 6 hours;
in the worst form of typhus fever, and other
puti'id diseases, &c.

Draught, Cit'rate ofAmmo"nia. Syn. Haus-
TT:S AMMONI^i: CITEATIS, H. A. SESQUICAE-
BONATIS EFFEEYESCENS, L. Prep. (Guy's

Hosp.) Sesquicarbonate of ammonia, 20 gr.

;

water, 1 fl. oz. ; dissolve, and add of lemon
juice, \ fl. oz. An agreeable, cooling, saline

draught in febrile cases.

Draught, Cit'rate of Potas'sa. Syn. Haustus
POTASS^ CITEATIS, L. Prep. From carbonate

of potassa, 24 gr. (or bicarbonate, 29 gr.);

water, 1 fl. oz. ; dissolve, and add of lemon
juice, 5 fl. dr. As the last. 20 gr. of citric

acid may be used instead of the lemon juice.

Draught, CorcMcum. See Deaught Anti-
AETHEITIO.

Draught, Copai'ba. Syn, Hattstus copaib.e

L. Prep. (St B. Hosp.) Balsam of copaiba,

a fl. dr. ; mucilage (thick), 4 fl. dr. ; pimento
water, 3 fl. dr.; water, 5 fl. dr. In gonor-
rhoua, &c.

Draught, Cough, See Mixtuee.
Draught, Diaphoret'ic. Syn. IIaustus

DiAPiiOEETicus, L. Prep. 1. (Collier.) In-
fusion of serpentary, 14 fl. oz. ; tincture of
serpentary, 1 fl. dr. Tonic aud diaphoretic.

2. (Thomson.) Sesciuicarbonate of potassa,

20 gr. ; fresh lemon juice, 4 fl. dr.; tartrate
of antimony, \ gr. ; water, 11 fl. dr.; syrup
of poppies, 1 fl. dr. Antifebrile and diapho-
retic.

3. (Tiiomson.) Liquor of acetate of ammo-
nia, 6 fl. dr.; camphor mixture, 10 fl. dr.;
nitrate of potassa, 10 gr. ; syrup of tolu, \ fl.

oz. Anodyne and diaphoretic. All the above
are used in inflammatory afl'ections.

Draught, Din'ner. Syn. Appetite deaught;
Haustus dictus ante cibum. Prep. 1.

Tinctures of cascarilla, hops, and rhubarb, of
each 1 fl. dr. ; spirit of sal-volatile, \ fl. dr.

;

tincture of capsicum, 20 drops ; syrup oforange
peel, 2 dr. ; water, 1| fl. oz.

2. Compound tincture of gentian, \ fl. oz.

;

sal- volatile, \ a teaspoonful ; cinnamon water,
1 fl. oz. ; compound tincture of cardamoms, 1
teaspoonful. Either of the above to be taken
an hour before a meal.

Draught, Diuret'ic. Syn. Haustus diu-
EETicus, L. Prep. 1. (Collier.) Tmcture of
jalap, 2 fl. dr.; vinegar of squills, 1 fl. dr, j

peppermint water, 10 fl. dr. ; mix.
2. (Copland.) Acetate of potassa, ^ dr.

;

infusion of quassia and cinnamon water, of
each 6 fl. dr. ; vinegar of squills and sweet
spirits of nitre, of each \ fl. dr.

3. (Thomson.) Nitre, 8 gr. ; tincture of
digitalis, 16 drops; infusion of roses, 13 fl.

dr. ; syrup of roses, 1 fl. dr.

4. (Turner.) Nitre and powdered gum, of
each 15 gr. ; almond mixture, \\ fl. oz. The
above are used as diuretics in dropsy ; the last,

also in scurvy, and in the incontinence of urine
of children.

Draught, Donovan's. Syn. Deaught of
htdeiodate of aesenic and meecuey

;

Haustus hydeiodatis absenici et hydbae-
GYEi, L. Prep. (Donovan.) Liquor of hy-
driodate of arsenic and mercury (Donovan's),

2 fl, dr.; distilled water, 3^ fl. oz. ; syrup of

ginger, \ fl. oz. ; mix for 4 draughts. One,
night and morning ; in lepra, lupus, psoriasis,

and some other obstinate cutaneous affections.

It must not be allowed to touch anything
metallic.

Draught, Efferves'cing. Prep. (Lond. Hosp.)

Sesquicarbonate of soda, 30 gr. ; water, or

peppermint water, \\ fl. oz. ; syrup of orange
peel, 2 fl. dr. ; tincture of calumba, \ fl. dr.

;

tartaric or citric acid, 25 gr. ; add the acid

last, and drink whilst effervescing. Stomachic,
tonic, and anti-emetic; in acidity, dyspepsia,

&c. (See ante.)

Draught, Emet'ic. Syn. Haustus emeti-
cus, L. Prep. 1. Sulphate of zinc, 15 gr. to
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30 gr. ; water, 9 fl. dr. ; dissolve. In cases of

poisoning, and at the commencement of an
attack of ague.

2. (Copland.) Ipecacuanha, 30 gr. ; sesqui-

carbonate of ammonia, 20 gr. ; tincture of

capsicum, 30 drops; oil of chamomile, 10
drops J mint water, 2 fl. oz. As a stimulant
emetic in cases of poisoning by laudanum or

other narcotics.

3. (Guy's Hosp.) Antimonial wine, 2 fl.

dr. ; ipecacuanha wine, 6 fl. dr. ; water, 4 fl. dr.

For unloading the stomach in ordinary cases.

4. (Mid. Hosp.) Tartar emetic, 1 gr.

;

ipecacuanha, 20 gr. j syrup, 2 fl. dr. j water,

10 fl. dr. As the last.

5. (Dr Pickford.) Sulphate of zinc, 20 gr.

;

sulphate of magnesia, 4 dr.; water. If oz.

When it is also desired to act rapidly on the
bowels.

6. (Rodier.) Sulphate of copper, 10 gr.

;

water, 2 fl. oz. In poisoning by laudanum.
7. (Sprague.) Ipecacuanha, 30 gr. ; sesqui-

carbonate of ammonia, 20 gr. ; tincture of

capsicum, 1 fl. dr. ; peppermint water, 3 fl. oz.

In poisoning by narcotics.

8. (A. T. Thomson.) Ipecacuanha, 20 gr,

;

ipecacuanha wine, 2 fl. dr.; water, 10 fl. dr.

For unloading the stomach in ordinary cases.

9. (Trousseau.) Ipecacuanha, 8 gr.; syrup
of ipecacuanha, 1 fl. oz. ; water, q. s. for 4
draughts. One every 10 minutes, until vo-

miting occurs.

Draught, E'ther. Si/n. HAtrsTtrs jetheeeus,
L. Prep. (Neligan.) Sulphuric ether, 1 fl.

dr. ; spermaceti, 3 gr. ; rub together (expertly),

and add of peppermint water, 10 fl. dr. An
excellent stimulant and antispasmodic, febrile

symptoms being absent.

Draught, Expec'torant. Si/n. Hattstus ex-
PECTOEANS, L. Frep. 1. (Collier.) Mixtures
of ammoniacum and almonds, of each 6 fl.

dr. ; tincture of squills, 12 drops. In hoarse-

ness, chronic coughs, &c.

Draught, Hen'bane. Si/n. Hattsttts htos-
CTAMi, L. Prep. 1. Tincture of henbane, 30
to 60 drops ; syrup of safi'ron, 1 fl. dr. ; water,

10 fl. dr. Anodyne and soporific. Used to

allay nervous excitement, and induce sleep,

when laudanum is inadmissible.

2. (Hknbane and Squills d. ; Hattstus
HYOSCYAMi CUM sciLLA, L.—Dr. Bree.) Ex-
tract of henbane, 3 gr. ; tincture of squills, 10
drops; dilute nitric acid, 6 drops; water, 1^
fl. oz. Anodyne and expectorant ; in asthmas,
chronic coughs, &c.

Draught, Hydrocyan'ic. St/n Haustus ht-
DEOCYANicus, L. Prep. 1. (Donovan.) Cy-
anide of potassium, 1 gr. ; syrup of lemons, J
fl. oz. ; distilled water, 7i fl. oz. For 8 draughts.

One for a dose.

2. (Dr S. Dickson.) Medicinal Hydrocyanic
acid (L.), 15 drops; liquor of ammonia,
20 drops ; syrup of orange flowers (or simple
syrup), 3 fl. dr. ; water, 8^ fl. oz. ; mix,
and divide into 6 draughts. One—2 or 3
times a day ; in gastrodynia, and all those

nameless nervous and hysterical affections

arising from excessive irritability, mental
anxiety, &c. In a case that came under our
notice, in which life was an absolute burden
to the patient, relief was afl'orded by the first

draught, and 4 or 5 effected a comparative
cure, although almost every other remedy had
been tried in vain.

Draught, Laennec's. Syn. Laennec's con-
TEA-STIMULANT DEAUGHT ; HAUSTUS CONTEA-
STIMULANS, L. Prep. From tartar emetic,

2 grs.; syrup of poppies, 2 fl. drs. ; orange-
flower water, 1^ fl. oz. Every two hours in

pneumonia, &c.

Draught, Lax'ative. Si/n. Haustus laxaks,
L, Prep. 1. See Deaughts, Apeeient.

2. (Dr. Copeland.) Infusion of senna and
compound infusion of gentian, of each 6 fl.

dr. ; sulphate of potassa, 20 to 30 gr. ; ex-

tract of taraxacum, 30 to 40 gr. ; compound
tincture of cardamoms, 1^ fl. dr. Aperient,

stomachic, and alterative.

Draught, Mor'phia. S^n. Haustus moe-
PHi^, L. Prep. (Brera.) Morphia, i gr.

;

syrup of poppies, 1 fl. dr. ; water, 11 fl. dr.

Two or three drops of acetic acid may be
advantageously added. At bed-time, as a

soporific.

Draught, Narcot'ic. Syn. Haustus nae-
coticus, H. opiatus, L. Prep. 1. (St B.
Hosp.) Laudanum, 12 to 20 drops ; syrup of

red poppies, 1 fl. dr.; pimento water, 3fl. dr;

water, 1 fl. oz. To induce sleep in slight cases,

when fever is absent.

2. (A. T. Thomson.) Camphor mixture,

1^ fl. oz. ; laudanum, 35 drops ; sulphuric ether

and syrup of saffron, of each 1 fl. dr. In in-

termittent headache.

3. (Thomson.) Carbonate of ammonia, 15
gr. ; fresh lemon juice, I fl. oz. ; water, 1 fl.

oz. ; spirit of nutmeg, 1 fl. dr. ; syrup of

orange peel, ^ fl. dr. ; tincture of hemlock, 10
drops. In diseases of increased irritability.

4. (Thomson.) Carbonate of potassa, 20 gr.

;

fresh lemon juice, J fl. oz. ; peppermint water,

1 fl. oz. ; laudanum, 25 drops ; syrup of tolu,

I fl. dr. To procure sleep in the majority

of diseases. (See above.)

Draught, Nux Vom'ica. St/n. Haustus
NUCis VOMICA, L. Prep. (Dr Joy.) Nux
vomica (in fine powder), 3 gr. ; powdered
gum, 2 dr. ; compound tincture of cardamoms,
1 fl. dr. ; cinnamon water, 10 fl. dr. Diuretic,

narcotic, stimulant, and tonic ; in paralysis,

impotence, debility, &c., unaccompanied by
inflammation of the nervous centres. See
Stetchnine.

Draught, Refri"gerant. St/n. Haustus ee-
EEIGEEANS, L. Prep. 1. Carbonate of potassa,

20 grs. ; syrup of orange peel, 1 fl. dr.; spirit

of nutmeg, i fl. dr. ; water, 1^ fl. oz.

2. (Thomson.) Nitre, 12 gr. ; almond mix-
ture, 1^ fl. oz. ; syrup of tolu, 1 fl. oz.

3. (Collier.) Carbonate of potassa, 20 gr.;

antimonial wine, 20 drops; syrup of orange

peel, 1 fl. dr.; tincture of orange peel, J fl. dr.

;



DRAWINGS—DROPS 589

water, 1| fl. oz. ; mix, and add a large tuble-

spooni'ul of lemon juice. In intlammatory
diseases, &c.

Draught, Saline'. See Deaught, Effee-
VESCING, &c.

Draught, Stomach'ic. See DsAUGnT, Din-
neb, &c.

Draught, Ton'ic. Syn. Steengthening
DRAUGHT; HaUSTTTS T0NICU3, L. Prep. 1.

(Collier.) Disulphate of quinine, 2 gr. ; tinc-

ture of orange peel, 1 fl. dr. ; diluted sulphuric

acid, 5 drops ; laudanum, 10 drops ; infusion

of cascarilla, 1| fl. oz. In pyrosis, &c., 1 hour
before dinner.

2. (A. T. Thomson.) Infusion of yellow
bark, Ij fl. oz. j compound tincture of cin-

chona, 1 fl. dr. ; powdered cinchona, 40 gr. ;

syrup of orange peel, 1 fl. dr. In intermittents

and acute rheumatisms.
3. (Thomson.) Infusion of cascarilla, 1^

fl. oz. ; tincture of cascarilla and ginger, of

each 1 fl. dr. In dyspepsia, arising from
intemperance.

4. (Walton.) Infusion of cascarilla, 9 fl.

dr. ; tinctures of rhubarb and ginger, of each

1 fl. dr. ; syrup of saffron, ^ fl. dr. j ammonio-
citrate of iron, 6 gr. ; tincture of capsicum, 5

drops. In ansemia, and debility accompanied
by paleness and relaxation.

Draught, Ver'mifuge. Syn. Haustus yer-
MIETTGUS, H. ANTHELMINTHICtrS, L. Prep.
(M. Levacher.) Castor oil, 4 dr.; oil of

turpentine, 2 dr. ; mint water, 2 fl. oz. ; syrup,

1 fl. oz. ; powdered gum, 2 dr. ; for an emul-

sion. In tapeworm.
DRAWINGS. Chalk and pencil drawings

may be fixed so as not to suff"er from slight

abrasion, by washing them with skimmed milk,

or with water holding in solution a little

isinglass or gum. When the first is used, great

care must be taken to deprive it of the whole
of the cream, as the latter substance would
cause the drawing to look streaky. An easy

way of applying these fluids is to pour them
into a shallow vessel, and to lay the drawing
flat upon the surface of the liquid ; after which
it should be gently removed and placed on
white blotting paper, in an inclined position,

to drain and dry.

DRENCHES. '/Syra. Dbines. In veterinary

practice, these terms are applied to liquid me-
dicines or mixtures which are administered to

horses and neat cattle, and chiefly to the latter.

A drench for a horse should not be less than
half a pint, nor more than a quart; about a

pint is, perhaps, the best quantity ; that for a

cow or ox should measure about a quart, and
not more than about 5 half pints. See Vete-
jtiNART Medicine.

DRES'SINGr. In the industrial arts, a pre-

paration of gum, starch, size, &c., employed in

ftifl"ening or "finishing off" " textile fabrics and
paper. In surgery, the term is appropriated

to any application to a wound or sore, made
by means of lint, linen, or leather. Simple
DEESSiNGis simple cerate or spermaceti cerate.

Among coo^.y, the stuffing of fowls, pork, veal,

&c., is commonly called ' dressing.'

DRIERS, Driers are substances employed
to facilitate the drying of paints. The driers

most commonly employed are sugar of lead,

litharge, and white copperas. Either of these

when well ground, and mixed in small pro-

portion with paints, very materially hastens
their drying. Indeed, some colours will nob
dry without them. Red lead is also well

adapted for a drying agent, and in cases

where its colour does not preclude it, is much
used. The best drier is sugar of lead. Its

cost, however, is somewhat higher than that
of the other driers. It is important to bear
in mind that in the finishing coats of delicate

colours driers are not generally had recourse
to, as they have a slight tendency to injure the
colour. A drying property may be imparted
to linseed oil by boiling it with drying sub-

stances ; it then becomes a very useful vehicle

for some purposes. See Oils, Drying.
DRIFFIELD OILS.—For the prevention of

gangrene and for healing incised and other
wounds, bruises, sprains, swellings, and ex-

ternal inflammations. A dusky brownish-
green clear oil, consisting of olive oil, digested

with wormwood, savin, and arnica, and after-

wards perfumed with a mixture of oils of

rosemary, thyme, and juniper, 1 pint (474
grammes). (Hager.)
DRINKS (Summer). See Beeb, Gingee,

Lemonade, Sherbet, &c.

DRINK, CORDIAL (Dr Cherwy). A
herbal lemonade to heal all chronic and scro-

fulous diseases. It contains 115 grammes
water, 15 grammes spirit, 2 grammes potas-

sium iodide, 5 grammes bitter almond water,

10 grammes sugar, and 3 grammes burnt
sugar. (Hager.)

DRIPPING TO CLARIFY. Put the drip-

ping into a stewpan over the fire, and let it

boil, and as it does so, skim it carefully.

When it boils pour it into a basin, in which
you have previously put a little cold water.

It must stand till cold. It is then to be taken
out of the water. The dripping will now be

in the form of a cake, at the bottom of which
will be found adhering little pieces of meat,

skin, &c. These must be scraped off, and the

dripping will have been purified. Another
method is to mix boiling water with the

dripping, to stir well, let it get cold, and then
to take it out and scrape it as above.

DROP. See Measures.
DROPS, CHOLERA—CHOLERATROPFElf

(A. Bastler, Vienna). Oils of anise, cajeput,

and juniper berries, of each 20 parts ; spirit of

ether, 60 parts ; tincture of cinnamon, 120
parts; Haller's acid elixir, 5 parts.

—

Dose,

30 to 50 drops. (Wittstein.)

DROPS (Confectionery). These are confec-

tions of which the principal basis is sugar.

They differ from lozenges chiefiy in the ingre-

dients being combined by the aid of heat.

Occasionally they are medicated.
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Frep. Double refined sugar is reduced to

powder, and passed through a hair sieve (not

too fine), and afterwards through a gauze

sieve, to take out the fine dust, which would
destroy the beauty of the drop. It is then
put into a clean pan, and moistened with any
favorite aromatic, as rose or orange-flower

water, added slowly, stirring it with a paddle

all the time, from which the sugar will fall as

soon as it is moist enough, without sticking.

The colouring (if any) is next added, in the

liquid state, or in very fine powder. A small,

polished copper, or tinned-copper pan, fur-

nished with a lip, is now one half or three

parts filled with the paste, and placed over the

fire, or over the hole of a stove, or preferably

on a sand bath, and the mixture stirred with

a little bone or glass spatula until it becomes
liquid. As soim as it almost boils, it is taken

from the fire, and if it is too moist, a little

more powdered sugar is added, and the whole
stirred, until it is of such a consistence as to

run wil^out too much extension. A tin plate,

very clean and smooth, and very slightly oiled,

being now ready, the pan is taken in the left

hand, and a bit of bright iron, copper, or silver

wire, about 4 inches long, in the right. The
melted sugar is next allowed to fall regularly

on the tin plate, the wire being used to remove
the drop from the lip of the pan. In two or

three hours afterwards the drops are taken off

with the blade of a knife, and are at once put

into bottles or tins. On the large scale, ' con-

fectionery drops ' are moulded by a machine
consisting essentially of two metal rollers

covered with hollows. A sheet of the warm
and soft composition, on being passed between
the rollers, is at once converted into a batch of

symmetrical drops, the upper and lower halves

being moulded by the corresponding hollows

of the upper and lower rollers. See Candy-
ing, Confection, Essence, Stains (Confec-

tioner's), Sugar Pltjms.

The following are a few of the principal

confectionery drops kept in the shops :

—

Drops, Acid'ulated. Syn. Acid Deops.
Prep. Tartaric acid, ^ oz., dissolved in a very

little water, is added to each lb. of sugar, as

above ; with essence of lemon, orange, or jar

gonelle pear, to flavour, as desired.

Drops, Chocolate. Prep. Chocolate, 1 oz.,

is reduced to fine powder by scraping, and
added to powdered white sugar, 1 lb. ; when
the mixture is made into drops, as above, care

being taken to avoid heating it a second time.

Drops, Coffee. Prep. A clarified, concen-

trated infusion of cofEee, 1 oz., is used for each
lb. of sugar.

Drops, Fruit. These are prepared according

to the general description. (See a&oue.) The
flavouring essences (volatile oils or essences of

lemon, orange, citron, raspberry, jargonelle

pear, &c.) not being added until the sugar is

melted, to avoid, as much as possible, loss by
evaporation. The colouring matter may be
any of the transparent 'stains' usually em-

ployed for cakes, jellies, and confectionery. In
this way are made the majority of the first-

class fruit drops and bon-bons of the sugar-
bakers. In some cases the plan is varied by
adding the clarified concentrated juice, or jelly

of the fruit to the sugar. One variety of
raspberry and currant (red and black) drops
are made in this way.

Drops, Ginger. Prep. From essence or
tincture of ginger, as above. An inferior kind
is made in the way described under Candy,
Ginger.

Drops, Jargonelle'. Fruit drops flavoured
with essence of jargonelle pear (solution of
ACETATE of AMYLE).

Drops, Lem'on. Acidulated drops flavoured

with essence of lemon. They are usually

stained with an infusion of turmeric. (See
above.)

Drops, Pep'permint. From the whitest re-

fined sugar, flavoured with English oil of
peppermint or its spirituous solution (essence

of peppermint), or with peppermint water.

Drops, Rasp'berry. See Drops, Fruit
{ahoue.)

Drops (Med'icated). Syn. Gutt^, L. This
term is commonly applied to compound medi-
cines that are only taken in small doses. At
the present time they are almost exclusively

confined to empirical and domestic medicine.

The plan of directing liquids to be measured
by dropping is objectionable, because the drops

of different fiuids vary in size, and are also

further influenced by the size of the bottle and
the shape of its neck, as well as the quantity
of liquid it is poured from. See Essence, and
leloiv.

Drops, Acoust'ic. Syn. Acoustic balsam j

GUTT^ ACOUSTICiE, BaLSAMUM ACOUSTICUM,
L. Prep. 1. Oil of almonds, 1 oz.; lauda-

num and oil of turpentine, of each 1 dr. ; mix.
For hardened wax, and to allay pain.

2. Tinctures of benzoin, castor, and opium,
of each, 1 fl. oz. ; essential oil of assafoetida, 5
drops. As the last, and in deafness arising

from debility of the organism.

3. (Baume's.) Tinctures of ambergris, assa-

foetida, castor, and opium, of each, 1 oz. ; tere-

binthinated balsam of sulphur and oil of rue,

of each, 15 drops. In atonic deafness.

4. (Bouchardat.) Compound spirit of balm,

2\ dr.; oil of almonds, 5 dr.; ox-gall, 10 dr.;

cresote, 10 or 20 drops. In cases compli-

cated with hardened wax, fetid discharges,

&c.

5. (Dr Hugh Smith.) Ox-gall, 3 dr.; bal-

sam of Peru, 1 dr. In fetid ulcerations of the

ear. One or two drops of the above are poured
into the ear ; or a piece of cotton wool moist-

ened therewith is introduced instead. The
last is the safest plan.

6. Glycerin, either alone or diluted with

water. In deficiency of the natural secretions

of the ear; used in sufiicient quantity to

moisten the first passages. See Deafness,
Glycerin.
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Drops, A'gne. Trep. Wliite arsenic, \ gr.

;

hot water, 1 oz. ; dissolve.— Dose, \\.o\ tea-

spoonful, twice a day. See Solution (Arsenite
of Potassa).

Drops, An'odyne. Syn. GuTTiE anodtNjE,
L. The solutions of acetate and hydrochlo-
rate of morphia are commonly vended in the
shops under this name.

Drops, Ant'acid. Syn. Gutt^ ANTACiDiE,
L. Prep. (U. C. Hosp.) Liquor of potassa,

3 fl. oz, ; powdered niyrrli, 1 oz. ; triturate

together until thoroughly incorporated, add of

liquor of auimouia, 1 fl.oz., mix well, place the
mixture in a stoppered bottle, and the next
day decant the clear portion. Antacid, tonic,

and stomachic.

—

Dose, 10 to 20 drops, or more,
in water.

Drops, Antihyster'ic. Syn. Gutt^ anti-
HYSTEEic^, L. Prep. Cyanide of potassium,

2 gr. ; rectified spirit, 5 fl. dr. ; syrup of

orange flowers, 3 fl. dr.

—

Dose, 10 drops to \
teaspoonful, when the attack is expected, and
repeated occasionally as required; in hysterical

affections, gastrodynia, &c.

Drops, Antiscorbu'tic. Syn. Gftt^ anti-
scorbutics, L. Prep. 1. Expressed iuice of

water-cress, 2 fl. oz. ; salt of tartar, 1 oz.

;

agitate together occasionally for a few hours,

and in 2 or 8 days decant.

—

Dose, 12 or 15
drops, to a teaspoonful, twice a day, in a

cupful of new milk.

2. Citrate of potassa, 4 dr.; ammonio-citrate
of iron, 2 dr. ; water, 10 fl. dr.

—

Dose. As
the last, in water.

3. (Green's Antiscoebutic Drops.)
Merely a disguised solution of corrosive sub-

limate. Most of the other 'antiscorbutic' and
'anti-venereal drops' advertised by quacks
have a like composition.

Drops, Antiscrofulons. Syn. Gutts anti-
BCEOFULOSS, L. Prep. 1. Iodine, 10 gr.;

iodide of potassium, 1 dr. ; water, 1 fl. oz.

2. (Augustin.) Clilorides of iron and barium,
of each, 4 dr. ; distilled water, 1 fl. oz.

—

Dose,
10 to 30 drops, 2 or 3 times a day.

Drops, Antispasmodic. Syn. Gutts anti-
spasmodics, L. Prep. Tinctures of castor,

valerian, and assafcetida, of each, 2 dr. ; tinc-

ture of capsicum and balsam of Peru, of each,

1 dr. ; camphor, 20 gr. ; acetate of morphia,
3 gr.—Dose, 10 to 20 drops, as required.

Drops, Bateman's. See Drops, Pectoral.
Drops, Battley's. See Liquor Opii Seda-

tivus.

Drops, Bitter. Syn. Gutts amars, L. ;

Gouttes ameees, Fr. Prep. From nux vo-

mica (rasped), 1 lb. ; liquor of potassa, 5 fl. oz.

;

bistre, 1 dr.; compound spirit of wormwood,
32 fl. oz.; digest 10 days, express the tincture,

and filter. A most unscientific preparation

;

said to be tonic and stomachic.

—

Dose, 1 to

8 drops in water or any bitter infusion. In
large doses it is poisonous.

Drop, Black. Syn. Armstrong's black
DEOP, Lancaster's b. d., Quaker's b. d.,

Toustall's b. d., Beaithwaite's genuine
B. D. ; Gutta nigea, L. This celebrated pre-
paration was originally prepared nearly a cen-
tury and a half ago by Edward Toustall, a
medical practitioner in the county of Durham,
and one of the Society of Friends. The for-

mula passing into the possession of a relative

of his (John Walton, of Shildon), was found
among his brother's papers, and, by the per-
mission of Thomas Richardson, of Bishop's
Wearmouth, one of his executors, was handed
to Dr Armstrong, who subsequently published
it in his work on typhus fevei*.

Prep. 1. (Original formula.) Opium
(sliced), ^ lb. ; good verjuice, 3 pints ; nut-
megs, li oz. ; sartron, J oz.; boil them to a
proper thickness ; then add, of sugar, \ lb.,

and yeast, 2 teaspoonfuls. Set the whole in a
warm place, near the fire, for 6 or 8 weeks,
then place it in the open air until it becomes
of the consistence of a syrup ; lastly, decant,

filter, and bottle it up, adding a little sugar
to each bottle. To yield two pints of strained
liquor.

2. (AcETUM Opii, L.—U. S.) Opium, 8 oz.

;

nutmeg, 1^ oz. (both in coarse powder)

;

saffron, 5 oz. ; distilled vinegar, 24 fl. oz.

;

digest on a sand bath with a gentle heat for

48 hours, and strain; digest the residuum
with an equal quantity of distilled vinegar for

24 hours ; then put the whole into a percolator,

and return the filtered liquid as it passes until

it runs clear ; afterwards pour on the material,

fresh distilled vinegar until 48 fl. oz. of filtered

liquor shall be obtained; in this dissolve sugar,

12 oz., and gently evaporate the whole to 52
fl. oz.

3. (Wholesale.) Opium, 10 oz., and dis-

tilled vinegar, 1 quart, are digested together

for about a fortniglit, and after sufficient

repose the clear portion is decanted. Tliis is

the form commonly adopted by the wholesale

trade in England.

—

Dose, 5 to 10 drops. It

is usually considered to be of fully 4 times the
strength of laudanum.

Drops, Carmin'ative. Syn. GuTT^ffl caemi-
NATiTS, L. Prep. (Radius.) Oil of mace,
1 dr. ; nitric ether, 3 dr.

—

Dose, 6 to 10 drops

on sugar ; in flatulent colic, &c.

Drops, Cham'omile. See Essence.
Drops, Dalby's. See Patent Medicines

(Dalby's Carminative).

Drops, Durande's. Syn. Gvttm stheeis
teeebinthinats, L. Prep. (M. Durande.)

Rectified sulphuric acid, 3 parts; oil of tur-

pentine, 1 part.

—

Dose, 20 to 30 drops, or

more ; in the passing of gall-stones.

Drops, Dutch. Syn. Haeelem deops, Tub-
PENTINE DROPS; BaLSAMUM TEREBINTHINjE,

L. The genuine or imported ' Dutch Drops'

is the residuum of the rectification of oil of tur-

pentine. It is also prepared by distilling resin,

and collecting the product in different por-

tions. At first a white, then a yellow, and
lastly a red oil, comes over. The last is the

balsam. The article commonly sold under the.
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name In this country is prepared by one or

other of the following formulaj :

—

1. Oil of turpentine, tincture of guaiacum,

and sweet spirit of nitre, of each 1 oz. ; oils of

amber and cloves, of each 15 drops,

2. Balsam of sulphur, 1 part; oil of tur-

pentine, 5 parts. This last is the form most
generally employed. They are all regarded

by those who use them as detergent, diuretic,

stimulant, and vulnerary.

Drops, Female. Syn. Emmenagogtje deops ;

GuTT^ EMMENAOOG^, L. Prep. (Brande.)

Compound tincture of aloes and tincture of

valerian, of each, 2 fl. oz. ; tincture of sesqui-

chloride of iron, 1 fl. oz.

—

Dose. A teaspoonful

in water or chamomile tea; in obstructed

menstruation, &c.

Drops, Fit. Syn. Soot deops ; Tincttjea
PTTLiGiNis, GxJTT^ P., L. Prep. From wood-
soot, 2 oz. ; sal-ammoniac, 1 oz. ; salt of tartar,

|lb. ; soft water, 4 lbs.; digest a week and
filter. Reputed antispasmodic, and also useful

in scurvy and certain skin diseases.

—

Dose. A
teaspoonful or more, occasionally, in water.

Drops, Golden. Syn. De la Motte's g. d. ;

Bestucheff's neevotjs tinctuee ; Gtjtt^
ATJEE^, L. ; Elixir d'or, Gouttes d'oe du
General Lamotte, Fr. Prep. 1. (Original.)

Chloride of iron (obtained by distilling iron

pyrites with twice its weight of corrosive sub-

limate), 3 oz. ; alcohol, 7 oz. ; expose the mix-

ture in a closely stoppered bottle to the rays

of the sun until it becomes decoloured.

2. Chloride of iron, 1 part ; alcohol and
ether, of each, 3 parts. These drops have the

remarkable property of losing their yellow

colour in the sun, and recovering it in the

shade. They are taken in gout, hypochon-
driasis, and nervous complaints, in doses of

from 10 to 60 drops.

Drops, Hooping-Cough. Syn. Guttle anti-
PEETUSSiCiE, L. Prep. 1. (Dr Graves.)

Tincture of assafcetida and compound tincture

of camphor, of each ^ fl. oz. ; compound tinc-

ture of bark, 5 fl. oz.

—

Dose. A teaspoonful,

2 or 3 times a day.

2. (Potestates Succini.) Oil of amber, 1 oz.

;

carbonate (not sesquicarb.) of ammonia, i oz. ;

strongest rectified spirit (alcohol), ^ pint;

digest 3 or 4 days, and decant the clear

portion.

—

Dose, 10 drops to 1 dr., applied as a
friction.

Drops, Infantile. Several anodyne, carmi-

native, and absorbent preparations, which pass

by this name, will be found under Mixtures,
&c.

Drops, Jes'uits'. Syn. Elixir antivene-
RETTM, L. Prep. 1. Gum guaiacum, 7 oz.

;

balsam of Peru, 4 dr.; root of sarsaparilla, 5
oz. ; rectified spirit of wine, 1 quart; digest

for 14 days.

2. (Quincy.) Copaiba, 1 oz.; gum guaiacum,
2 dr. ; oil of sassafras, 1 dr. ; salt of tartar,

i dr. ; rectified spirit, 5 fl. oz. ; digest a week.
3. (Walker's.) Copaiba, 6 oz. ; gum guaia-

cum, 1. oz. ; chio turpentine and salt of tartar.

of each, | oz. ; cochineal, 1 dr. ; rectified spirit,

1 quart ; digest a week. See Comp. Tinc-
ture of Benzoin.

Drops, KcBchlin's. Prep. (Augustin.) So-
lution of ammonio-chloride of copper and mer-
cury, 1 fl. dr.; water, 10 fl. dr. In obstinate
venereal affections, scrofula, &c.

—

Dose. A tea-

spoonful after each meal.

Drops, Lav'ender. Syn. Red deops ; Gutt^
LAVENDUL^, L. The same as compound tinc-

ture of lavender.

Drops, Life. Syn. Salmon's drops of life ;

GuTTiE vit^, L. Prep. Tincture of castor,

8 fl. oz. ; antimonial wine and water, of each
1 lb. ; opium, 3 oz. ; saffron, J oz. ; cochineal,

camphor, and nutmegs, of each 2 dr. ; digest

for 10 days and filter. Anodyne and diapho-
retic.

—

Dose, 20 to 60 drops.

Drops, Mercu"rial. Syn. Gutt^ hydrar-
GYEi BICHLOEIDI, L. Prep. 1. Bichloride of

mercury, 2 gr. ; hydrochloric acid, 3 drops;
rectified spirit and distilled water, of each,

i fl. oz.— Dose, 12 to 20 drops.

2. Bichloride of mercury, 2 gr. ; sal-ammo-
niac, 3 gr. ; compound decoction of sarsapa-
rilla, 2 fl. oz.

—

Dose. A teaspoonful.

3. (Sir A. Cooper.) Corrosive sublimate,

1 gr. ; dilute hydrochloric acid, J dr. ; dissolve,

and add tincture of bark, 2 fl. oz.

—

Dose. As
the last. They are all taken 2 or 3 times
daily, as alteratives in scrofula, syphilis, cancer,

&c. It should not be measured in a metal
spoon.

Drops, Norris's. An aqueous solution of
tartar emetic, mixed with spirit of wine, and
coloured.

Drops, Odontal'gic. Syn. Tooth-ache
drops; GUTT^ ODONTALaiC^, L. Prep. 1.

(Dr Blake.) Alum (in fine powder), 1 dr.;

sweet spirit of nitre, 7 fl. dr.; agitate toge-
ther occasionally for an hour.

2. (Dr Copland.) Powdered opium and
camphor, of each 10 gr.; oils of cloves and
cajeput, of each 1 dr. ; highly rectified spirit

and sulphuric ether, of each ^ fl. oz.

3. (Cottereau.) A saturated ethereal solu-

tion of camphor, to which a few drops of liquor
of ammonia is added.

4. (Dr R. E. Grifiith.) Wine of opium,
Hoffman's anodyne, and oil of peppermint,
equal parts. Used as a friction on the cheek
or gum, as well as applied to the teeth.

5. (Perry's.) A concentrated ethereal tinc-

ture of camphor and pellitory.

6. (Righini.) Creosote, 6 dr.; rectified

spirit, 4 dr.; tincture of cochineal, 2 dr.; oil

of peppermint, ^ dr.

7. Camphor, 2 dr. ; rectified spirit, 1 oz.

Ohs. The above are applied to the tooth
with a camel-hair pencil, or a little wad of
lint or cotton wool is moistened with them,
and placed in or against the tooth.

Drops, Pectoral. Syn. Bateman's p. d. ;

GutTjE pectoeales, L. Prep. 1. Paregoric,

10 fl. oz. ; tincture of castor, 4 fl. oz. ; lau-
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danuin, 1 fl. oz. ; tincture of safTrou or of coclii-

neal, ^ fl. oz. ; oil of aniseed, 15 drops.

2. Castor, 1 oz. ; oil of aniseed, 1 dr. ; cam-
phor, 5 dr.; cochineal, 1^ dr.; opium, f oz.

;

treacle, 1 lb. ; proof spirit, 1 gal. ; digest for a

week.
3. (Phil. Coll. of Pharm.) Camphor, catechu,

powdered opium, and red sanders wood, of

each 2 oz. ; oil of aniseed, 4 ti. dr. ; proof

spirit, 4 old wine-gallons ; digest 10 days,

and filter.

—

Dose. A teaspoonful, or more, in

coughs, colds, hoarseness, &c., assisted by an
aperient.

Drops, Rheumat'ic. Si/n. Gutt^ bheuma-
TlCiE, L. Prep. 1. Iodide of potassium, 1 dr.;

tincture of guaiacum, 2 fl. oz. ; dissolve.

—

Dose,

20 to 30 drops. In both chronic and occa-

sional rheumatism, assisted with the copious

use of lemon juice.

2. (Lampadius.) Bisulphuret of carbon and
ether, of each 2 • fl. ilr.

—

Dose, 6 to 12 drops,

on sugar, or in milk.

3. (Wutzer.) Bisulphuret of carbon, 1 fl. dr.;

alcohol, 2 fl. dr.—Dose. As No. 2. The last

two are sudorific, alterative, resolvent, and
emmenagogue, and, besides rheumatism, have
been used with advantage in amenorrhcea, in

some cutaneous afi'ections, in glandular swell-

ings, &c.

Drops, Rousseau's. See Wine of opittm

(by Fermentation.)

Drops, Sed'ative. Syn. GuTTiGSEDATiviE,
L. The solutions of acetate and hydrochlorate

of morphia, black drop, Rousseau's drop, and
Battley's liquor opii sedativus, are frequently

sold under this name by the druggists. The
anti-hysteric drops {ante) is also an excellent

sedative.

Drops, Spilbnry's. Prep. 1. (Dr Paris.)

From bichloride of mercury, gentian root, and
dried orange peel, of each 2 dr. ; precipitated

sulphuret of antimony and red sanders wood,
of each, 1 dr. ; proof spirit, 16 fl. oz. ; digest

ten days and strain.

2. Levigated crocus metallorum ('crocus of

antimony'), 6dr. ; corrosive sublimate, 45 gr.

;

red sanders, J dr. ; gentian root and dried

orange peel, of each 2 dr. ; brandy (or equal
parts of rect. sp. and water), 16 fl. oz. ; digest

as before.

—

Dose, 5 to 30 drops ; as an anti-

scorbutic, &c.

Drops, Steel. See Tincttteb of Sesqtji-

CHLOEIDE OF IeOX.
Drops, Ton'ic. Prep. (Collier.) Elixir of

vitriol, 2 fl. dr. ; tincture of calumba, 6 fl. dr.

A teaspoonful three times daily, in a wine-
glassful of cold water.

Drops, Torrington's. See Tinctuee of
Benzoin (Comp.).

Drops, Van Swieten's. An aromatised solu-

tion of corrosive sublimate.

Drop, "Ward's White. Prep. From quick-

silver, 4 oz. ; nitric acid, 16 fl. oz. ; dissolve,

add sesquicarbonate of ammonia, 7 oz. ; eva-

porate and crystallise ; then dissolve the re-

sulting salt by the heat of a sand bath, in 4
vol. I.

times itsweight of rose-water. Very poisonous.
—Dose, 5 to 15 drops, as an antiscorbutic,

anti venereal, &c.

Drops, Worm. Syn. Gutt^ antheimin-
TiCiE, G. VEEMiFUOiE, L. Prep. 1. Creosote,

1 dr. ; oil of turpentine, 7 ti. dr.

—

Dose. A
teaspoonful, 3 or 4 times a day.

2. (Peschier.) Oil of male-fern, 3 fl. dr.;

rectified oil of turpentine, 5 fl. dr. As the last

;

in tapeworm.
3. (Schwartz'.) Barbadoes tar, 1 fl. oz.

;

tincture of assafcetida, li fl- oz.

—

Dose, 30
to 40 drops, three times a day; in tapeworm.
DROPS (Scouring). Prep. 1. Oil of tur-

pentine and oil of lemons, equal parts. Both
of the ingredients should have been recently

distilled or rectified.

2. Oil of lemon bottoms. If lb. ; oil of tur-

pentine, 1 quart ; mix well, and distil by the

heat of a sand bath, until 3 pints have come
over, or as long as the distillate is clear, pale,

and sweet. Used to remove paint, grease,

&c., from cloth.

DROPSY. Si/n. Htdeops, L. An unna-
tural collection of aqueous fluid in any part of

the body. Dropsy has received different

names, according to the part of the body
affected by the disease. When it occurs in the

cellular membrane it is called anasaeca ; when
in the cavity of the abdomen. Ascites ; in the

cavity of the cranium, htdeocephalus ; in

the scrotum, hydbocelE; in the uterus,

HTDEOMETEA ; and in the chest, hydeo-
THOEAX. Dropsy is mostly a symptom of

extreme debility and a broken-down consti-

tution, and frequently follows lengthened
attacks of exhausting chronic diseases.

The treatment of dropsy, perhaps, more than
any other disease, depends upon the circum-

stances with which it is connected, and, more
especially, upon those which have caused it.

The acute inflammatory forms of dropsy gene-

rally require depletion. In most other cases,

tonics may be advantageously administered.

To promote the absorption of the accumulated
fluids, diuretics are commonly resorted to.

Confirmed dropsy (especially hydeocephaltts
and HYDEOTHOEAx), occurring in patients

either much debilitated by previous disease

or of a bad habit of body, is seldom curable.

DROWNING. The cause of death from
submersion in water is the entire seclusion

of air from the lungs, by which the aeration

of the venous blood is prevented. In conse-

quence of this deprivation of air, venous blood
circulates through the arterial system, whilst

the pulmonary vein ceases to convey oxygenated
blood to the heart. Under ordinary circusa-

stances, in the course of 4 or 5 minutes after

the access of air has been cut off, life becomes
extinct. Many cases have, nevertheless, oc-

curred of persons being submerged for 15 or
20 minutes, and even longer, and where per-

fect insensibility has existed, in which recovei'y

has taken place.

Prev. The specific gravitjf of the human
88
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body is less than that of water, so long as the
lungs are partially filled with air; and this

difierenee is sufRcient to keep the body float-

ing with the mouth and nostrils free for

respiration, provided the face is turned up-
wards by throwing the head back on the
shoulders, by which the weight of the head
is sustained by the water. When a person
throws himself into the water, the body rises

rapidly to the surface and assumes nearly the
erect position, the upper part of the head,
down to a little below the eyes, remaining
above the surface of the water. This arises

from the greater density of the legs and thighs
compared to that of the chest, which acts as a

species of float or buoy to the rest of the body.
In this situation the head may be thrown
back, so that the face may form the exposed
portion, as before mentioned, when respiration

may be carried on witliout inconvenience in

still water, and regularly, but sufficiently, so

as to sustain life for some time, even in a
rough sea. The adoption of this simple pre-

caution would have saved thousands of valu-

able lives.

Another point which should be remembered
by every person in danger of drowning is,

that there is always a considerable amount of

residual air in the lungs, in a nearly deoxidised

state, and that if this air is expelled by two
or three forced inspirations, and a deep insjti-

ration is then taken, a larger quantity of vital

air will be introduced into the lungs, and the

blood will continue aerated for a proportionally

longer time ; and consequently, a longer period

will elapse before another inspiration will be
required. If we prepare ourselves by taking
two or three forced inspirations, and then take

a full inspiration, we may remain for 1^ or 2
minutes before a second attempt at respiration

need be made. This is the plan adopted by the
pearl fishers, and other divers who are remark-
able for remaining beneath the surface of the
water for some time. A person in danger of

shipwreck, or expecting immediate submersion,
in any other situation, should have recourse

to this expedient, which would prevent the

dreadful effects of attempting respiration

whilst under water.

Treat. The first object is the restoration of

the animal heat. For this purpose, the wet
clothes should be removed, and the body, after

being well dried, surrounded with warm air.

In the absence of a warm-air bath, the body
may be laid between well-heated blankets, and
bottles of hot water applied to the feet and
armpits. Gentle friction with warm flannel

or the hands should also be assiduously em-
ployed. Meanwhile attempts should be made
to excite respiration artificially ; and when the
apparatus is at hand, slight shocks of electri-

city should be kept up at the same time. On
the appearance of returninglife,sncl) assighing
or convulsive twitching, a vein maybe epened.
The throat may be tickled with the finger or

a feather, to excite vomiting, and atcaspoonful

of warm water administered. If the power of

swallowing exists, a table-spoonful of warm
wine or brandy-and-water may be given. Even
if no sj'mptom of returning animation appear,
these means of recovery should be persisted in

for three or four hours.

In the treatment of this species of asphyxia,
nasal stimulants, as ammonia, aromatic vine-

gar,' &c., should be avoided, as well as the
injection of tobacco smoke, both of which
have been found highly prejudicial. The
practice of holding the body with the head
downwards, which is sometimes adopted by
the vulgar and ignorant, under the idea of

allowing the water to run out by the mouth,
is still more dangerous and absurd. The sup-
position that water is inhaled by drowning
persons instead of air is perfectly fallacious.

The peculiar mechanism of the glottis, or

upper portion of the windpipe, is such as to

prevent, by the spasmodic closure of the epi-

glottis, the entrance of more than a very
trifling and accidental quantity of water,

which is altogether too insignificant to produce
any very injurious efi'ects. See Asphyxia.
DRUGS. Substances used in medicine, sold

by druggists, and compounded by apothecaries

and physicians. Our continental neighbours,
wiser than ourselves, not merely require that
persons engaged in selling and dispensing
drugs and phai-maceutical preparations shall

be fully qualified by previous education and
training for the task, but also that the various

articles they sell and use shall be commercialls
pure and of the proper quality. In the United
States of America this subject has also engaged
the attention of the government and legisla-

ture. Under the Act of the 26th June, 1848,
inspectors were appointed to examine the

quality of imported articles of this class before

allowing them to pass the Customs for home
use. An abridged copy of the order addressed
to the " collectors and other officers under this

act" is appended, and will be useful to the
reader, as assisting to establish a standard

by which the value of the substances named
therein may be estimated.

Teeasuey Department, June Wh, 1853.

The following articles are to be entitled to entry when
ascertained by analysis to afford the per-centages as
under, viz. :

—

Aloes, 80g of pure aloetic extract.

AssAECETiDA, 50g of Its peculiar bitter resin, aiid 3§ of
volatile oil.

Cinchona 'S KVi.Y:.}\% of pure quinine, or ^ of the several

alkaloids, as quina, cinchona, quitiidine, aricine, &c.
Bknzoin, 80g of benzoin resin.

Do. 12§ of benzoic acid.

CoLOCYNTH, 122 of colocynthint.

Elaterium, 30g of elaterine.

GalbanijM, 6()g of resin.

Do. log of gum, and 6g volatile oil.

Gamboge, 70g ofpure gamboge resin, and 2g of gum.
Guaiacum, 80g of pure guaiacnm resin.

Gum Ammoniacum, 7Cg of resin, and 18g of gum.
Jalap,2 llg of pure jalap resin.

Myrrh, SOg of pure resin, and 50g ofgum.
Opium. 9g of pure morphia.

1 Of whatever denominatioii.
* fioot in powder.
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RnuBAEB,! 40« of sohthle mailer.
Sagavenum, 602 of resin, 'iQ% of gnm, aud 30g of volatile

oil.

ScAMMONY, 70° of pwr« scammony resin.

Senna, SSg- o( soluble matter.

Mediciiiiil leaves, Rdwcrs, biirks, roots, extracts, &(i.,

not specitied above, niiiat be, when imported, in pirfect

condition, and of as recent collection aud preparation as

practicable.

Pharmaceutical and chemical preparations, whether
crystallised or otherwise, used in medicine, to be pure

and of a proper consistence and strength, as well as of

perfect manufacture, coiifornuibly with the standard au-

thorities named in tlie Act; and must, in no instance,

contain over og of excess of moisture or water of crystal-

lisation.

Essential or volatile oils, and expressed oils used in

medicine must be pure and of the standard sp. gr. noticed

and declared in the dispensatories named in the above

Act.
" Patent" or " Secret Medicines" are by law subject to

the same examination as otlier medicinal preparations,

and cannot be permitted to pass the Custom-himse for

heme consumption, but must be rejected and condemned,
unless the special examiner is satisfied, after due investi-

gation, that they are tit and safe to be used for medical

purposes.
An appeal from the examiner to the collector to he

admitted within 10 days.
James Guthkib,

Secretary to the Treasury.

DRUM'MOND LIGHT. See Light (Arti-

ficial).

DRUNK'ENNESS. See Abstinence, In-

temperance, &e.

DRY'ERS (Painter's). Frep. 1. Litharge

(best) ground to a paste witli drying-oil. For
dark colours.

2. From white copperas and drying oilj as

the last.

3. From sugar of lead and drying oil. The
last two are for pale colours.

4. From white copperas and sugar of lead, of

each 1 lb. ; pure white lead, 2 lbs. For ' whites,'

and opaque light colours, greys, &c.

Dryers are employed, as the name implies,

to increase the drying and hardening pro-

perties of oil paints. A little is beat up with

them at the time of mixing them with the oil

and turpentine for use.

DRYING. See Desiccation, &c.

DRY'ING-OIL. See 0ns.
DRY-ROT. A peculiar disease that attacks

wood, and renders it brittle and rotten. It is

generally caused by dampness and the subse-

quent development of the spores of fungi, par-

ticularly those of Merulius lacrymans aud vas-

tator and Polyporus destructor. The dry-rot

principally attacks ' ill-seasoned ' timber, and
more particularly that of ships and badly ven-
tilated buildings.

Preo. Various means have been proposed to

prevent the attacks of dry-rot and to arrest

its progress when it has commenced, among
which the process called ' Ktanizino-' (Kyan's
patent) is that most generally known and most
extensively adopted. It consists in immersing
the timber in a bath of corrosive sublimate.
The process termed ' Patnizing ' (Payne's
patent) consists in first filling the^ pores with a
solution of chloride of calcium, under pressure,

and next forcing in a solution of sulphate of

1 Only Turkey, East Indian, and Russian, admissible.

iron, by which an insoluble sulphate of lime is

formed in the body of the wood, which is thus

rendered nearly as h;ird as stone. Wood so

prepared is now largely employed ip our public

works and railways. Sir VV. Burnett's pro-

cess (])ateuted in 1836) consists in impregnating
the timber with a solution of chloride of zinc.

Mr J. Bethell's jn-ocess (patented in 1838)
consists in thoroughly impregnating the wood
with oil of tar containing creasote and a crude
solution of acetate of iron, commonly called

'pyrolignite of iron.' The impregnation is

effected in a strongcylindrical vessel, connected
with a powerful air-pump, so that in the first

instance a vacuum being formed, and sub-

sequently a pressure of several atmospheres
applied, the liquid may as much as possible be

forced into all the pores of the wood. The
above processes for ' seasoning ' preserve the

timber not only from dry-rot, but from the
influence of the weather and the attacks of

insects and worms.
" The construction of air-drains or passages

around wood-work to be preserved is, where
the method is applicable, a great aid to the

preservation of wood. Dry-rot is both pre-

vented in new buildings and cured in old ones

by filling up the spaces between the floor-

joists with 'tank-waste' from alkali works.
This can also be applied to the ends of beams
resting in walls."

—

Chemical News.

DUB'BIlirG. Prep. 1. By boiling the waste
cuttings of sheep-skins in crude cod oil. 2.

Black resin, 2 lb. ; tallow, 1 lb. ; crude cod oil

or train oil, 1 gall. ; boil to a proper consist-

ence. Used by the curriers to dress leather,

and by shoemakers and others to soften

leather, and to render boots and shoes water-

proof.

DUBOISIA MYOPOROIDES. (Nat. order,

SolanaccB.) A small tree growing in Australia,

New Caledonia, and New Guinea. The leaves

have been used in Brisbane and Sydney as a
substitute for atropine, and extract of bella-

donna; to both of which Mr Tweedy believes

them to be superior in prompt and energetic

action. Mr Tweedy further states that, in

every case in which he has used duhoisia to

produce dilatation of the pupil of the eye, its

action has been beneficial, and he is induced
to conclude, more advantageous than that of

atropine. According to Dr Ringer, duhoisia,

besides causing dilatation of the pupil,

quickens the pulse, parches the tongue, stops

the secretions of the skin, and induces head-

ache and drowsiness. He also reports that it

is antagonistic in its action to muscarine, and
produces tetanus after the lapse of some hours

or days.

For an account of the botanical properties

of the plant, the reader is referred to a paper

by Mr E. M. Holmes in the ' Pharmaceutical

Journal' for March 9th, 1878; and to the
' Lancet ' of March 2nd, 1878, for some experi-

ments on its physiological effects by Messrs

Ringer and Tweedie. The Duhoisia mycpo-
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roides was introduced Into medical practice

by Dr Bancroft, of Brisbane.

Since the above has been written, Mr Gerrard

has obtained a powerful alkaloid from an
extract of the leaves of the Duboisias, very

similar in chemical properties to aconite, and
possessed of the same physiological qualities

as the extract,

DUCK. See Pouitet.
DUCTILITY is the property of being drawn

out in length without breaking. See Metals.
DULCAMA'RA. See Nightshade (Woody).
DUMB'NESS. Spi. Aphonia, L. As speech

is an acquired and imitative faculty, persons

who are either born deaf or become so in early

infancy are also, necessarily, dumb. The first

step in treating dumbness must therefore be

directed to the removal of the deafness on
which the imperfection rests. The exertions

of modern philanthropisits have, however, been

so far successful in such cases as to enable

the deaf-mute to converse with those around
him by signs. Those interested in the sub-

ject may consult an admirable treatise on
' Deaf-dumbness,' by M. E. Hubert-Valleroux,

of which an excellent translation appeared in

the 'Medical Circular,' vol. ii, for 1853. See
Deafness. '

DUMPLINGS, Norfolk. Mix half a pound
of flour with half a teaspoonful of baking
powder and a pinch of salt ; make into a little

dough with cold water j fall into small balls,

put them into boiling water immediately, and
boil for twenty minutes.

DUNGEE—MANURE (Boutin, Paris). A
bluish-green fluid, containing about 190
grammes of solid matter per litre. The
residue consists of sulphates of copper, iron,

magnesia, and soda, sal ammoniac, nitrates of

potash and soda, common salt, and none or a

mere trace of phosphoric acid. The blue

deposit which separates on standing is ultra-

marine. (Keller, Karmrodt, and Nessler.)

DUNGING. Syn. Cleansing. One of the

principal processes in the arts of calico print-

ing and dyeing, its object being to free the

cloth from loose matters, which would interfere

with the dyeing. After the thickened mor-
dants have been applied to the fabric and pro-

perly fixed, it is necessary to remove the now
useless thickening matter, together with the

excess of mordant, which has not come into

actual contact with the cloth. Formerly a

bath formed of cow-dung, diffused through hot

water (130° to 212° Pahr.) was always used to

wash away these loose matters; but now
various manufactured substances are success-

fully employed for the purpose. The best

dung substitutes are the arsenite and arseni-

ate of soda, the silicate of soda, and phosphate
of lime. Experience proves that, in the case

of these substitutes, a final wince in cow-duug
before dyeing is advantageous. A process

very similar to 'dunging' is employed after

dyeing, to clear and give purity to the undyed
parts. This subsequent process is distinguished

by the term 'clearing.' Cow-dung has been
used in ' clearing ' operations, but its employ-
ment is not to be recommended. Bran scalded
and mixed with water is employed for certain
goods, but bleaching powder is the most gene-'
rally used ' clearing agent.'

DUST, ATMOSPHERIC. When a ray of
sunlight is admitted into a dark room, or an
electric beam is transmitted through a glass

tube, myriads of little motes are revealed,

which move and dance about in all directions.

In ordinary daylight these minute particles

are invisible. Nevertheless, they are always
more or less present in the atmosphere wher-
ever (except under special conditions) this per-

meates, and they constitute that more or less

attenuated, impalpable, generally dry, or dessi-

cated form of matter which we denominate
dust.

As with every inspiration we take into our
bodies more or less of this suspended material,

the study of the composition and characters of

the different substances which compose it is

one possessed of paramount interest, both
for the pathologist and sanitarian.

Amongst solid, inorganic matters found in

the open air are silica, peroxide of iron, sili-

cate of alumina, carbonate and phosphate of

lime, sand, carbon, chloride of sodium, and
metallic iron. These, of course, are of telluric

origin, and are carried into the atmo-
sphere by strong currents and winds, which
latter have the power of transporting dust
to great distances, e.g. red sand from the

interior of Africa has been found in the sails

of ships 600 or 800 miles distant from the

African coast, whilst particles of carbon, sand,

and dried mud, ejected to great heights from
volcanoes into the air, have been transported

over still greater distances.

Some doubt appears to prevail as to whether
all dust storms originate on the earth, it having
been conjectured that some of the solid matters
found in the atmosphere may be of meteoric

origin, and may have entered it from the
realms of space. The chloride ofsodium (which
the chemist knows is so omnipresent that he
cannot heat an ordinary platinum wire in a
Bunsen burner without indications of its pre-

sence) is derived from the spray of the

sea, lifted and diffused into the air by the
wind ; the iron dust from the rails over whicli

railway trains are constantly passing; the

silica, amongst other sources, from the traffic

over macadamised thoroughfares.

The organised and organic substances con-

tained in the external air are very numerona.
The animal kingdom is the source of the wings
of moths, butterflies, and other insects, spiders

legs and webs, hair, wool, epithelium, and eggs,

many of these bodies being mere debris.

The vegetable kingdom contributes spores,

pollen, cells,., cotton fibre, and the germs of

vibriones and monads. Besides these are

many living creatures, brought by the agency

of monsoons and cyclones from extensive
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deserts. Showers of satid derived from these

wastes occur in dilfercnt parts of Europe.

Ehrenberg submitted the sand obtained during

seventy of these showers to microscopic ex-

amination, and found, in addition to sand and
oxide of iron, numerous organic forms, amongst
which 194) Polygastrica, 145 Phylolitharife,

besides Polythalmia, &c. Silvestre found four

species of diatoms and living infusoria in the

sand obtained from a dust shower in Sicily in

1872. But, besides the presence of these or-

ganisms in the external air, whch may be re-

garded exceptional, it contains, under ordinary

conditions, numerous living ci-eatures, some
brought into it from the earth by the force of

winds, others growing in it. More than 200
forms—rhizopods, tardigrades, and Anguilulae

—have been found in it by Elirenberg. So
tenacious of life are these latter that, even if

dried, they will retain their vitality for months,
and even years.

Of the organisms found in the air the fol-

lowing are the most important:—1. Extremely
small, round, and oval cells, which, that they

may be rightly examined by the microscope,

require a power of 600 or 1000 diameters.

They are found sometimes growing together

and sometimes cleaving, when they present an
appearance like the figure 8. Sulphuretted

hydrogen in the air is said to stimulate their

growth and carbolic acid to check it. Although
existing in the open air, they are by far more
abundant in the atmosphere of dirty prisons.

They are also met with in the sweat of the

prisoners inhabiting these localities. Observers
believe they increase rapidly by cleavage. No
ill effects have been traced to them.

" To the same class, perhaps, of these round
and oval cells the bacteria and monads, which
have been described as gathered from the air,

must be assigned ; the development of these

cells into vibriones and rod-like bacteria,

though asserted, has not yet been definitely

proved, and, indeed, Burden-Sanderson's ob-

servations rather throw doabt on the state-

ment that true bacteria exist in the air.

"2. Spores of fungi are not infrequent in

the open air; they occur most commonly in

the summer (July and August) ; they are not

in this country more frequent with one wind
than another ; the largest number found by
Maddox in ten hours was 250 spores ; on some
days not a spore can be found. Maddox
leaves undetermined the kind of fungus which
the spores developed under cultivaiion; the

spores were pale or olive coloured and oval,

probably from some form of smut. Angus
Smith found in water through which the air

of Manchester was drawn innumerable spores.

Mr Dancer has calculated that in a single

drop of the water 250,000 fungoid spores as

well as mycelium were present; but as the
water was not examined for some time there

may have been growth. Mycelium of fungus
seems uncommon in the air, but is sometimes
found.

The cells of the Tfolococcus pluvialisax& nob
uncommon, neither, perhaps, are those of

other algsB. On the whole the experiments
of Maddox show that in his locality (near

Southampton) it is incorrect to speak of the

air being loaded with fungoid spores ; they
can be found, but are not very numerous."*
Amongst other suspended matters are

minute fragments of dried horse droppings,

derived from the original substance, reduced
to powder by the traffic, and carried by aerial

currents into the atmosphere. In the ' Che-
mical News' for October, 1871, Professor

Tichborne gives the results of some analyses

of the street dust of Dublin. Some dust tatten

from the top of a pillar 134 feet high con-

tained 29'7 per cent, of organic matter, whilst

that collected from the street consisted of as

much as 45'2 per cent. This organic matter
was principally composed of comminuted stable

manure ; it was capable of acting as a ferment,
and was possessed of deoxidising powers
sufficient to reduce nitrate to nitrite of

potash.

This evidence of the presence of suspended
known matters in the air has led some patho-

logists to conjecture that certain formless sub-

stances found in it, undeterminable by the
microscope, may in reality be disease germs,

which, being transported through long dis-

tances by the wind, may also be the means of

spreading certain maladies from one locality to

another. In this manner cholera has been
supposed to have been propagated from India,

the particles of the diied excreta of cholera

patients being supposed to be the carriers of

the formidable disease ; this hypothesis of its

origin, however, is not yet, at any rate, uni-

versally accepted. " In the case of smallpox

and scarlet fever the distance to which the
' contagions' spread by means of the air is

certainly inconsiderable."^

Hitherto we have spoken only of the nature

of the dust occurring in the external air. The
composition of that met with in confined

spaces is, of course, largely influenced by sur-

rounding conditions and circumstances; for

instance, in indifferently ventilated apart-

ments, in addition to the substances already

enumerated, the dust of the confined air has

been found to contain small particles of food,

bits of the hair of human beings, domestic

animals, and feathers of birds, as well as of

coals, cinders, charred wood, linen, cotton, and
wool fibres, varieties of epithelium, and certain

round cells resembling nuclei.

In the apartments of the sick it is addi-

tionally charged with a very large quantity of

organic matter.

The spores of the Tricophyton and Acorion

have been discovered in and seem peculiar to

skin hospitals. In that taken upon two occa-

sions from the ward of St Louis (the Skin

Hospital of Paris), and submitted to examina-

tion, one specimen was found additionally to

1 PKikes. » Ibid.
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contain 36 per cent, and in the other 46 per

cent, of organic mutter.
" The scaly and round epithelia found in

most rooms are in large quantity in hospital

wards, and probably in cases where there is

much expectoration and exposure of pus or

puriform fluids to the air the quantity would
be still larger."'

The investigation of the air of a cholera

v/ard in 1849 by Britain and Swayne, at

Clifton, revealed the presence of bodies resem-
bling fungi ; minute scales of variolous matter
have been found by Bakewell in smallpox
wards, and cells ot pus and epithelium in

the sheds and stables of animals affected with
cattle disease and pleuro-pneumonia. Dr
Watson detected in the air of a ward for con-

sumptive patients at Netley, together with
pus cells, bodies bearing a great resemblance
to the cells met with in tuberculous matter,
these latter not being discoverable in the open
air or in the rooms of non-consumptive per-

sons ; whilst Rainy, examining the air of the
cholera ward at St Thomas's Hospital, found
bacteria in it, besides fungi. The presence of

these bodies was, however, detected in the
open air.

The atmosphere of mines, workshops, manu-
factories, and rooms in which handicraft of

any kind is carried on, is more or less laden
with small particles of substances emploj'ed in

the arts, manufactures, and various industries.

The nature of these floating substances, as well

as a list of the diseases, together with the
amount of mortality they produce, will be found
under the article " Teades, ceetain, theie
EFFECTS ON HbAITH."
Dr Wynter Blyth gives the following in-

structions for collecting atmospheric dust for
examination :

—

" The most simple way to obtain the emana-
tions from a sick room for microscopical
observation is to suspend a common water
bottle from the ceiling filled with iced water.
The moisture of the air condenses, and brings
with it organic matters ; or the moisture may
be gathered which adheres to panes of glass in

cold weather j or a bottle may be taken con-
taining some distilled water, absolutely free

from impurities of any kind, and filled several

times with the air of the place. The water
may then be submitted to microscopical and
chemical examination.

" Metallic dust, such as iron, may be
attracted by a magnet. Tlie most usual and
successful way is, however, by aspiration,

either by an aspirator made for the purpose
[see AspieatobJ, or by means of an ordinary
cask, by which a considerable volume of air is

drawn through a small quantity of distilled

water, glycerin, or other liquid. The in-

direct way for the organic matter, &c., men-
tioni'd above, viz., analysis of the rain water,
and the obvious way of collecting the dust, by

' Purkes.

carefully sweeping it off shelves, &c., may be
also enumerated.

" Examination of dust. The dust obtained
by any or all of these methods should now be
examined microscopically and chemically. Low
powers should be used at first, and then (if

looking for germs) the highest that can be
obtained. If the dust is in any quantity ic

can be submitted to chemical examination,
but a knowledge of what class it belongs to

—animal, mineral, or vegetable—is sujQ&cient

for most purposes."'

DUST-BIN. A dust-bin on any premises
may become a nuisance and a peril to health

if certain precautions are not observed with
respect to it.

It should have a tolerably tight-fitting

cover, and one that is waterproof also, if,

especially as it ought to be, the dust-bin is

situated in the open air. The bottom should
never be the bare earth, but one that is pro-

perly bricked or tiled. It should be lime-

washed occasionally, in summer time the most
frequently. Only dry refuse, such as ashes
and the sweepings of rooms, &c., should be
thrown into it.

On no account should fragments of vege-
table or animal nature be put in, such as fish-

bones, potato parings, cabbage stalks, dirty or

discarded pieces of apparel, or bits of rags or

dusters. These should be at once burnt on the
kitchen fire ; the best kind of stove for con-

suming these is that known as the kilnhouse.

Meat bones should be got disposed of as soon
as possible, as they frequently give rise to un-
pleasant and offensive odours. Finally, the

dust-bin should not be too large. If too capa-

cious, it acts as a guile for servants not to have
it cleaned out as often as it should be, the fre-

quent removal of its contents being a most
essential condition toward the preservation of
health.

DUSTING. This very important branch of

household labour is sometimes very inefficiently

performed. Very frequently the dust of an
apartment is not removed, but merely dis-

.,

turbed or driven from one place to settle down
on another. \

It should always as much as possible be got
rid of by means of a duster or a brush and
dust-pan.

As the dust should adhere to the former,

this should from time to time be taken out
into the open air and shaken. During the

time a room is being dusted the furniture

should be collected in as small a space as pos-

sible, and enveloped in the dusting-sheet. The
dusting-sheet on its removal should be care-

fully folded together, taken into the air and
shaken. The furniture may then be dusted

and returned to the proper places.

A duster should never be rubbed over fur-

niture standing close to a wall, or a dirty mai-k

on the wall-paper will be the result. The
same caution applies to mantel pieces, where

1 ' Dictionary of Hygieue.'
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the paper may soon be spoilt by the act of

dusting, unless contact with the duster be

avoided.

DUTCH DROPS. The dark-coloured residue

left by the dry distillation of turpentine.

(Ha^er.)

DUTCH GOLD. See Aliot.
DUTCH Lld'UID. See Oiepiant GaS.
DYEING. The act of tinging or colouring

absorbent materials by impregnating them
with solutions of colouring matters or dye-

stuffs. The colouring matters which impart
their tints without the intervention of other

substances are called 'substantive colours';

while those which require such aid are called

'adjective colours.' The bodies employed
to fix and develop the latter class are called
' mordants.' The exact way in which dye-

stuffs act upon fibrous materials has not yet

been investigated as fully as it deserves; the

generally received opinion is that the fibre

has a chemical affinity for the colouring matter

in the case of substantive dyes, and likewise

for the mordant, which, in its turn, has an
afSnity for the colouring matter of adjective

dyes. Another opinion is that the fibres have
pores, which, when expanded by heat or che-

mical agents, admit particles of colouring

matter. However this may be, it is certain

that different materials ' take ' dyes in differ-

ent proportions ; thus, silk and wool take the

coal-tar dyes in the most perfect manner, but
cotton requires the intervention of a most
powerful mineral or animal mordant. Wool
takes the colouring matters of most dye-stuffs

so well that the deepest tints can readily be

produced. Silk and cotton are dyed with

greater difficulty, whilst iiNEN shows still less

disposition to take dyes. The operations which
take place in dyeing are 'mordanting,' 'ageing,'
* dunging,' ' dyeing,' and ' clearing.' The first

of these operations is noticed under Mordant.
After the fabric has been mordanted, it is

generally hung up in a room through which a

current of steam and air is passing, by means
of which the union between the fibre and the

mordant is quickened very considerably. This
exposure to moist air is the step in the process

to which the term 'ageing' is applied. The
operations of ' dunging ' and ' clearing ' are

noticed above (see Dunging). The ' dyeing

'

proper, which follows the 'dunging,' is effected

by running the fabric through the solution of

the dye-stuff, the colour being modified more
or less by the nature of the mordant used.

Under the names of the different colours the

means used to dye such colours are minutely
described. See Black Dye, Blub Dye,
&c.

The following particulars respecting the

production of the more common colours may
prove interesting to the reader, who merely
requires some general information on the sub-

ject:—
Black is usually produced by logwood or

galls with an iron mordant. Common black

silks are dyed with logwood and fustic, iron

being used as a mordant. The best silks are

dyed black on a blue ground. Woollen goods

are first dyed blue with indigo, and afterwards

with sumac, logwood, and green or blue cop-

peras. Cotton and linen goods are dyed black

in a very similar manner.
Blub is commonly produced from indigo,

either in the form of sulphate or in aqueous
solution. Prussian blue, with a persalt of iron

or tin as a mordant, gives a verj" splendid dark

blue. Of late several blues of novel shades

have been produced from coal-tar.

Red is obtained in various shades by using

cochineal, safflower, lac-dye, madder, or log-

wood, with a tin mordant.
PuKPLB. Until the last few years the dyer

was dependent for his purples on orchil or

cudbeer, but he has now at his disposal the

magnificent series of aniline, orcoal-tar, colours,

ranging from the most delicate violet, or
' mauve,' to the full crimson-purple, known as
' magenta.' See Purple Dye.
Yellow, The most important yellow dyes

are made from quercitron, fustic, turmeric,

arnotto, and French and Persian berries. For
further information, see Bleaching, Calico-
printing, &c.

DYER'S SPIRITS. See Tin Mordants.
DYES. See Dyeing, and the names of the

principal colours,

DYE-STUFFS. The colouring materials

used in dyeing are so called. The more im-

portant of them are noticed under the respec-

tive names.
DYNAMITE. Nobel's dynamite consists of

a mixture of 75 parts of nitroglycerin incor-

porated with 25 parts of an infusorial earth

known as ' kieselghur,' found at Luneburgh,
and consisting of the fossil shells of infusoria.

Kieselghur is almost pure silica. Dynamite is

in regular use on the Continent for mining
operations, and its manufacture and transport

appear to be subject only to reasonable pre-

cautions. If ignited in the open air, or even

when loosely packed, it burns quietly away,

with the evolution of a small quantity of

nitrous acid. Although the first cost of dyna-

mite is four times that of gunpowder, it is said

to be really only half as expensive, since it

possesses eight times the explosive power of

the latter ; added to which the labour of boring

blast-holes is avoided. It also possesses the

advantage of not being impaired in efficiency

by damp.
When required for use the dynamite is

rammed into a thick paper cartridge, into

which a fusee is passed, by means of which it

is ignited. Although dynamite when once

made may be comparatively harmless until

exploded at will ; that great risk is incurred in

its manufacture may be inferred from the fact

that, upon two occasions the manufactory on
the Continent in which it is prepared has

been twice entirely destroyed. On the occa-

sion of the last accident it was impossible to
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learn th^ cause of the disaster, since every one
in the building was blown to atoms.

Diralin is said to be a mixture of nitro-

glycerin with sawdust or wood-pulp as used
in paper-mills, the two latter substances

having- been previously treated with nitric and
sulphuric acids.

DYNAMOM. (Dr Momma Diisseldorf.) A
galvano-electric curative apparatus. A small

capsule of horn, containing a disc secured to a

pedicel. On the disc a number of sharp
r.eedles are fixed. By gently moving the
apparatus, and afterwards withdrawing it,

artificial pores are produced in the skin by
punctures which are not very painful. These
are then to be rubbed with a certain oil,

probably containing cantharides. (Wittstein.)

DYS'ENTERY. Syn. Bloody piux; Dy-
SENTEEIA, L. A disease arising from inflam-

mation of the mucous membrane of the large
Intestines, and characterised by stools con-

sisting chiefly of blood and mucus, or other

morbid matter, accompanied v/ith griping of

the bowels, and followed by tenesmus. There
is generally more or less fever, and the natural
faeces are either retained or discharged in

small, hard balls {scyhala). The common
causes of this disease are marsh miasma, im-
proper diet, excessive exhaustion, and fatigue,

and, above all, exposure to the cold and damp
air of night after a hot day.

Treat. The common dysentery of this

country generally gives way to gentle aperi-

ents (castor oil or salts-and-manna), to cleanse

the bowels, followed by mild opiates or mor-
phia, to allay irritation. The chronic symp-
toms, which frequently hang about for some
time, are best combated by mild tonics and
vegetable bitters (bark, calumba, cascarilla).

Occasionally, chalybeates (ammonia-citrate of

iron, lactate of iron, wine of iron, saccharine
carbonate of iron) will be found useful during
convalescence. 'I'hroughout, the diet should
be light and nutritious.

The contagious dysentery, of camps and hot
climates, is a severe and often fatal disease, in

wliich the preceding symptoms are complicated
with remittent or typhoid fever. Its treat-

ment is tedious and difiicult, and depends
chiefly on judiciously meeting the several

symptoms as they develop themselves. Aperi-
ents, diaphoretics, and nauseants, followed by
tonics, are the remedies generally relied on.

The febrile symptoms must be treated accord-

mg to their inflammatory or putrid tendency.
This variety of the disease frequently gives

rise to organic diseases of the abdominal vis-

cera, dropsy, &c. It is regarded by some as

contagious, but without sufficient reason.

DYSMENNORHCE'A. See Menstruation.
DYSPEP'SIA. [L.] Syn. Dyspep'sy, In-

digestion. This complaint pervades every
rank of society, and is, perhaps, of all others,

the most general. Few indeed are there who
wholly escape it, in one or other of its forms.
The common symptoms of dyspepsia are

—

want of appetite, sudden and transient dis-

tensions of the stomach, frequent eructations,

lieartbnrn, stomachic pains, occasional vomit-
ing, and, frequently, costiveness or diarrhoea.

Sometimes the head is afl'ected, and dimness
of sight, double vision, muscse volitantes, and
slight vertigo, are experienced, along with a
multitude of other symptoms, depending on a
derangement of the functions of the nervous
system.

The causes of dyspepsia are numerous. In
the higher ranks of society it is a common
consequence of over-indulgence in the luxuries

of the table, of late hours, or of the want of
proper exercise, both of body and mind. - In
the studious, and those who lead a sedentary
life, it is usually caused by excessive mental
exertion or anxiety, or by the fatigues of busi-

ness, and the want of sufficient bodily exer-

tion and of pure air. In the lower orders of

society it generally results from inebriety, or a
deficiency of proper food and clothing, bad
ventilation, &c. ; and is not unfrequently occa-

sioned by the physical powers being over-taxed,

especially soon after meals.

The treatment of dyspepsia depends less on
medicine tlian on the adoption of regular

habits of life. Moderation in eating, drinking,

and the indulgence of the passions; early

rising, due exercise, and retiring to rest at an
early hour, will do much to restore the tone
both of the stomach and nerves. Excessive
study and mental exertion should be avoided,

and recourse should frequently be had to

society and amusements of a lively and inte-

resting character. If the bowels are confined,

mild aperients should be taken, and if diar-

rhoea is present, antacids and absorbents may
be had recourse to with advantage. The sto-

mach may be strengthened by the use of mild
bitters, tonics, and stimulants, and sea bathing,

or the shower or tepid bath, may be taken,
when convenient, to strengthen the nervous
system. When dyspepsia is a secondary or

symptomatic disease, the cause should be
sought out, and the treatment varied accord-

ingly. Among the aperient medicines most
suitable to dyspepsia may be mentioned

—

Epsom salts, phosphate of soda, and Seidlitz

powders, each of which should be taken largely

diluted with water. An occasional dose of the
'Abernethy Medicines' (which see) has also been
recommended. Among antacids, are the bi-

carbonates and carbonates of potassa and soda,

either of which may be taken in doses of half

a teaspoonful dissolved in water; or, if the
spirits are depressed, one or two teaspoonfuls

of spirit of sal volatile will be more apprO'

priate; and in cases accompanied by diarrhoea

a little prepared chalk. As bitters, the com
pound infusion of orange peel, or of gentian

are excellent. As tonics, small doses of bark
or of sulphate of quinine, to which chalybeates

may be added, if there is pallor of countenance,

or a low pulse, with no disposition to fever or

headache.
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When dyspepsia is complicated with hysteria,

hypochondriasis, or chlorosis, the treatment
noticed under those heads may be conjoined to

that above recommended. When it depends
on constipation, or a deficiency of bile, the

mildest and most effective of all remedies will

he found supplied in inspissated ox-gall. " In
all cases of incipient constipation, ox-gall is

a remedy of undoubted efficacy ; and even in

protracted cases, when hope has almost fled

—

but where evidences of strangulation are not
unequivocally manifested—it should never be

omitted by the practitioner. In liabitual or

chronic constipation, accompanied by indi-

gestion, clay-coloured stools, and a feeling of

oppression after food has been taken, it acts

with almost specific certainty. When, how-
ever, the liver begins to assume its healthy
action, its employment should be discontinued,

and it will then produce all the symptoms of

regurgitation of bile into the stomach. This

state will be readily recognised as a favorable

omen of returning power." (Dr Allnatt.)

DYSPN(E'A. Difficulty of breathing. It is

generally symptomatic of some other afl'ections.

When it occurs in persons of a nervous or irri-

table habit of body, perfect quiet, a semi-

recumbent posture, fresh air, and some small

doses of ether, ammonia, or opium, will gene-
rally effect a cure. Those of a full habit

require aperients and depletion. To prevent
attacks of the kind, excess in eating and
drinking, and the use of stimulants, should be
avoided.

DYSU"RIA. [L.] Syn. Dys'ttet. Difficult

urination. It is generally symptomatic of

disease of the kidneys, bladder, or urethra.

The treatment depends on the exciting cause.

EAR (Inflamma'tion of). Syn. Otitis, L.

This affection, when it attacks the internal

part of the ear, is generally accompanied with
confusion of sound, deafness, and more or less

fever. It is most frequent among children,

and is commonly produced by exposure to

draughts of cold air, and, occasionally, by
foreign matters, as cherry-stones, insects, &c.,

having got into the external ear. In such
cases, the removal of the offensive matter, and
due attention to warmth and cleanliness, with

a dose of laxative medicine, will be all the
treatment required. The pain may generally

be relieved by throwing warm water into the
ear by means of a syringe, and fomenting the
surrounding parts with decoction of poppy-
heads and chamomile flowers. Should this

treatment not succeed, a drop or two of lauda-

num, with one drop of oil of cloves and a
little oil of almonds, may be dropped in the

ear, and a piece of cotton wool introduced
afterwards. Cases of acute inflammation of

the internal ear are occasionally met with in

adults, which assume a very serious character,

and demand the most careful treatment. See
Deafness.

Earache. Pain in the ear mav arise from

various causes, amongst which, in the ahsence
of organic disease, cold, and that peculiar

derangement of health popularly called ' ner-

vousness,' are the most comimm. In the one
case, the proper remedy is warmth; in the
other, the attention should be directed to the
restoration of the body to the healthy standard.

Earache, Simple Cure for. Take a common,
tobacco-pipe, place a wad of cotton in the
bowl, drop upon it 8 or 10 drops of chloroform,
and cover with another wad of cotton; place
the stem to the affected ear, then blow into

the bowl, and in many cases the pain will

cease almost immediately.

—

Amer. Journ.
EARTHS. In chemistry, a group of metallic

oxides. The principal earths are baryta
strontia, lime, magnesia, alumina, berylla or
glucina, yttria, zirconia, and thoria. The first

four are termed alkaline earths; the re-

mainder, together with the oxides of the very
rare metals erbium, terbium, norium, cerium,
lanthanum, and didymium, constitute the
EAETHS PEOPEE.
The term eai'th was very loosely applied by

the older chemical and pharmaceutical writers,

and the practice is still common among the
vulgar at the present day. Thus, absorbent
EARTH (chalk) ; ALUMINOUS E., ARGILLACEOUS
E. (alumina) ; bolae e. (bole) ; bone-e. (phos-

phate of lime) ; fullee's e. (an absorbent
clay) ; HEAVY E. (baryta) ; Japan e., or teeea
Japonica (catechu) ; sealed e. (bole), &c.,

are names even now frequently encountered
both in trade and in books.

EARTHEN-WARE AND GLASS, to pre-

vent the Cracking of. When quite new, all

vessels of glass and earthenware should be
laid to soak in cold water, and after some
hours, this water, covering the vessels, should

be gradually heated to the boiling point. It

is a good plan to place a little hay on the top

of the water.

Glass and earthenware vessels thus treated

are far less liable to crack when subjected to

the heat of boiling water than it would other-

wise be.

EARTH-NUT. See Arachis Hypogcea.
EAU. (Fr.) Water. This word, like its

English synonym, is applied to numerous sub-

stances, differing in their composition, sensible

properties, and uses, of which the following

are a few useful examples :

—

Eau douce, fresh

or river water; Eau de meb, sea or salt

water; Eau de fontaine, Eau de souece,

spring water; Eau de puits, well or pump
water; Eau de eiviere, river water; Eau
DiSTiLLEE, distilled water; Eau de eose,

rose water; Eau de tie, brandy; Eau db
Cologne, Cologne water; Eau d'Hongeie,
Hungary water; Eau benite, holy water;

Eau foete, aquafortis ; Eau db savon, soap-

suds; Eau de senteue, scented water, &c.

Eau Athenienne. (Hte. Bourgeois, Paris.)

Pour nettoyer la tete et enlever les pelli-

cules—for cleaning the head and removing

scurf. An alcoholic solution of potash-soap,
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with some solution of potash and aromatic oil.

(Dr P. Goppelsroder.)

Eau Berger for Dyeing the Hair. Two
fluids for consecutive application. No. 1 is a

solution of 1'3 grammes sulphate of copper,

•25 grammes nitrate of nickel, 30 grammes
distilled water, 4 grammes ammonia. No. 2

is a solution of calcium sulphide, made by
passing sulphuretted hydrogen into milk of

lime until it ceases to be absorbed, and then

filtering from the excess of lime. (VV. Engel-

hardt.)

Eau Capillaire Progressive, pour reta-

hlir la coleur naturelle des cheveux et de

la barbe. Formule rationelle, succes garanti.

Progressive hair-wash for restoring the

natural colour of the hair and beard. For-

mula rational, success guaranteed (Dr R.

Brimmeyer, chimie-pharmacien, Echternach,

Luxembourg). (Schadler.)

Eau d'Afrique, for dyeing the Hair
Black. Three fluids to be consecutively ap-

plied. No. 1 is a solution of 3 parts nitrate of

silver in 100 parts water. No. 2 is a solution

of 8 parts sodium sulphide in 100 parts water.

No. 3 is a solution of nitrate of silver like

No. 1, but perfumed. (Reveil.)

Eau d'Atirona. An elegant fluid cos-

metic soap, by the use of which all imper-

fections of the skin will be easily and
painlessly removed. It consists of 25
grammes of a spirituous tincture of cinnamon
and cloves, 4 grammes soda soap, and a drop

of peppermint oil. (Wittstein.)

Eaa de Bahama. A black dye for the

hair. It is a solution of sugar of lead per-

fumed with oil of anise, and containing

flowers of sulphur in suspension. (Reveil.)

Eau de Beaute, Eau de Paris sans pareille,

or Eau de Princesses (August Renard,

Paris) ; with a German title, " Rhiim-
lichst bekanntes cosmetisches Wasser
genannt Prinzessen-Wasser." The well-

known and renowned cosmetic called Prin-

cesses' Water.' To experience the brilliant

effects of this marvellous fluid we need only,

after washing, habitually pass a small sponge
moistened with the fluid gently over the skin,

and allow it to dry without rubbing. By so

doing our complexion will remain white,

smooth, clear, and soft, even to extreme old

age. Those, however, who are troubled with
freckles, beat-spots, or any other eruption

should use the water several times a day as

directed. They need suffer no longer from
any defect of the skin. Princesses' Water
when shaken is a milk-white fluid contained

in an oval bottle with a long neck, which holds

125 grammes. On standing it deposits a

white precipitate. It is made from 2-5

grammes calomel, "45 grammes corrosive sub.-

limate (so altered by the added perfume that

the usual tests do not reveal it), and 122
grammes orange-flower water.

Eau de Botot. A mouth wash. Tinc-
ture of cedar wood, 500 grammes j tincture of

myrrh and tincture of rhatany, of each 125
grammes; peppermint oil, 5 drops. (Wink-
ler.)

Eau de Capille (Kamprath & Schwartze).
A hair dye. A mixture of 16 grammes gly-

cerine, 8 grammes hyposulphite of soda, 1

gramme sugar of lead (or an equivalent

quantity of Liq. Plumbi subacet.), about 2
grammes precipitated sulphur and 130
grammes water, perfumed with a small
quantity of eau de Cologne. (Hager.)

Eau de Charbon, Dr Chattam's (A.

Ahnelt, Charlottenburg, the African traveller).

A prophylactic and specific against syphilis.

150 grammes of a slightly red fluid, consisting

of a watery solution of carbolic acid coloured

with aniline and perfumed with 1 drop pepper-

mint oil and 8 drops chloroform dissolved in

20 grammes spirit. (Hager.)

Eau de Cythere. A hair dye. A solu-

tion of 4 parts chloride of lead and 8 parts

crystallised hyposulphite of soda in 88 parts

distilled water. (Hager.)

Eau de Docteur Sachs. For promoting
the growth of the haii', preventing its

turning grey, for protecting the scalp from
all injurious influences, and for preserviug it

in a state of purity and health. A solution of

castor oil in spirit containing picrotoxin.

(Dr C. Schacht.)

Eau de Fee—Fairy "Water. A natural

hair wash (Lattke, Chemiker, Kiel). Recom-
mended as a preparation consisting solely of

harmless vegetables. It consists mainly of a

strong solution of nitrate of lead. (Himly.)

Eau des Fees—Fairy Water. A hair

wash. A solution of 1| parts lead sulphite in

about 3 parts sodium hyposulphite, 7f parts

glycerin, and 88 parts water. According to

the directions for use, more than three bottles

of 120 grammes of the Fairy Water should

not be used before the hair has been treated

with Eau de Poppee, and, to raise it to the

highest possible degree of beauty, with HuUe
regeneratrice d'Hygie. (Hager.)

Eau de Hebe. For freckles. To be
applied with a small sponge in the evening

and washed off in the morning. Lemons, cut

small, digested in a closed flask with distilled

vinegar, lavender vinegar, oil of lemon, and
rosemary, and filtered.

Eau de Java Anticholerique is a solu-

tion of camphor and carbolic acid in spirit.

(Casselmann.)

Eau de la Floride. A colourless fluid

with a greenish-yellow deposit consisting of

sugar of lead, 50 parts; flowers of sulphur, 20
parts; distilled water, 1000 parts. (P. Ey-
mael.)

Eau de Lechelle may be replaced by a

filtered mixture of 200 parts aqua arom:itica,

300 parts aqua dest., 10 parts acid, carbul., 10
parts ol. thymi, 20 parts acid, tannic.

Eau de lys de Lohse (Lohse formerly

—

before the French war— Lohse, Berlin). A
cosmetic consisting of 2 grammes zinc oxide.
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2 grammes prepared talc, 4 grammes glyce-

rin, and 200 grammes rose water. (Schadler.)

Eau de Mont Blanc. A Lair dye. A
solution of nitrate of silver.

Ean de Naples. Neapolitan washing
solution. A mixture of 12 parts borax, 100
parts distilled water, 50 parts rose water, 1

part camphor, 4 parts tinct. benzoin. (W.
Hildweiu.)

Eau de Quinine—Glycerin Hair "Wash,
with Extract of Peruvian Bark (A. Heinricb,
Leipzig). For removing scurf and strengthen-
ing the hair. 2 grammes balsam of Peru,
6 grammes castor oil, 60 grammes rum, 35
grammes water, 5 grammes tincture of red
cinchona. (Hager.)

Eau de Vienne. A hair dye from Paris.

Two fluids, one of which is a solution of nitrate

of silver in ammoniacal water, and the other a
solution of pyrogallic acid.

Eau Dentifrice de Mallard. Star anise,

common anise, cinnamon, cloves, of each,

8 parts; guaicum wood, 10 parts; brown
cinchona, 6 parts ; rose leaves, 5 parts ; nut-
megs, 2 parts, are placed in a displacement
apparatus and percolated with 3 parts cochi-

neal; 12-15 parts water, 1000 parts sp. vini;

sp. gr. '860. The tincture is displaced with
water and 1000 parts are mixed with 7 parts
of a mixture of peppermint oil, spirit of scurvy
grass, and tinct. of benzoin, allowed to stand
and filtered.

Eau Dentifrice des Cordilleres. An Indian
recipe. 360 parts strong spirits, 330 parts
water, 2^ parts extract of red or yellow
cinchona, 1 part oil of cinnamon, 2 parts
oil of cloves, 3 parts oil of anise, 5 parts
oil of peppermint. (Hager.)
Eau Ecarlate—Scarlet Water. (Biirdel).

For renovating red linen and woollen
fabrics. Oxalium, 25 parts; soda, 16 parts;
potash, 5 pai'ts ; water, coloured with cochineal
and slightly perfumed, 1000 parts. (Sauerwein.)
Eau Lajeune. A hair dye. An elegant

pasteboard box, in which are three bottles of

fluid and two bone-handled tooth-brushes.

No. 1 contains a clear fluid consisting of pyro-

gallic acid 1"5 gramme, '3 gramme colouring

matter of alkanet, 17'5 grammes spirit of wine,

27 grammes water. No. 2 is filled with a
thick brown fluid, which from decomposition
has produced a deposit sometimes brown,
sometimes grey. This partly-decomposed
fluid was originally a mixture of siver nitrate,

3'5 grammes; ammonia, 4'5 grammes; gum
arable or some similar mucilage, 2"5 grammes

;

distilled water, 23 grammes. No. 3, labelled

"Fixateur," contains 7'5 grammes fluid, con-
sisting of '5 gramme sodium sulphide, 7
grammes distilled water. The directions for

use, translated into various languages, say

—

Dissolve 10 grammes subcarbonate of soda in
half a litre of warm or cold rain water, and
with this wash the grease from the hair.

Afterwards rinse it in clear water, and dry it

thoroughly with a cloth. Pour one part of

fluid No. 1 into a saucer, and with brush No. 1
apply it to the roots of the hair. Allow it

two or three minutes to dry, tlien rub the
hair with an old liuuu cloth to remove the

superfluous moisture. Next repeat the opera-

tion, using fluid and brush No. 2, and without
waiting wash the hair with warm or cold

soapy water. This hair dye is quite harmless,

and leaves no marks on the skin behind it.

To use it for the Beard.—The process is the
same as that for the hair, except that instead

of the soda solution, ordinary soap is to be
used to cleanse the beard from grease. It

often happens that when the user of the dye
has not taken ordinary care in cleansing the

hair, the latter becomes of a false and un-
natural tint. In this case the Fixateur should
be used. A small sponge should be moistened
with this and passed over the hair, which will

make the colour natural and glossy. The
Fixateur as well as the sponge must only be
used in this way. It may be employed two
days after the first operation without it being
necessary to dye the hair anew. (Hager.)

Eau Medicinales are either simply watery
solutions (hydeoles, htdeolatuees, soltt-

TIOKS PAE l'eatt), or distilled water (eaux
distillees) ; or they are vinous or alcoholic

tinctures or solutions of essential oils, aro-

matics, or more active drugs. See Coedials,
Haie Dyes, Pebeumeey, Spieits, Tincttjees,
Watees, &c.

Eau Tonique de Chalmin is a perfumed
solution of tannin.

Eau Tonique Parachute des Cheveux.
To prevent the falling off of the hair. Mace-
rate some pieces of violet root for some
days in 120 grammes rose water, filter, and
add to the fluid 2 decigrammes sulphate of
iron, 3 drops vinegar, 1"3 gramme each of
tincture of benzoin and balsam of Peru, 7"5

grammes Provence oil, and 10 drops oil of
bergamot. (Dr Casselmann.)

Eau Virginale (Chable). Lead acetate,

zinc sulphate, of each 1 part ; distilled water,
28 parts ; eau de Cologne, 12 parts. Dissolve
and mix; allow to stand for a month and
filter. A spoonful mixed with a glass of
water to be used as a vaginal injection.

(Reveil.)

Eaux, in perfumery, are solutions of the
fragrant essential oils in spirit, as eau de Co-
logne, eau de bouquet, &c.; or they are distilled

waters, largely charged with the odorous prin-
ciples of plants, as eau de rose, eau de fleurs

d'oranges, &c.

Eaux, of the liqueuriste, are aromatised
spirits or cordials.

EB'IANINE. The yellowish-red, crystal-

lisable, solid substance, which is left behind
in the retort, when wood spirit is rectified
from quicklime. It is msolnble in water, and
sublimes without fusion at 273° Fahr.
EBONITE. The only difference between

this and vulcanite, consists in the colouring
materials used. See Caoutchouc.
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EB'ONT. The wood oftbe Diospyrus Melan-
oxylon, an East Indian tree, of the natural

order Ehenacece. Two other species of the

same genus, namely, Diospyrus Ebenus and
D. Ehenaster, yields respectively MafeitiuS
EBONY and the bastard ebony of Ceylon.

Pale-eolonred woods are stained in imitation

of ebony (factitious ebony), by washing
them with or steeping them in a strong de-

coction of logwood or of galls, and, when dry,

washing them over with a solution of sulphate

or acetate of iron. They are then rinsed in

clean water, and the process is repeated, if

required. The wood is lastly polished or var-

nished.

EBRI'ETY. See Intoxication,
EBULLI"TION. The state of boiling, or

tbe agitation of a liquid arising from its rapid

conversion into vapour by heat. Ebullition

occurs in different liquids at very different

temperatures, such temperatures being called

their ' boiling-points.' Under the same cir-

cumstances the boiliiig-points are constant,

and by observing them the chemist is often

able to distinguish liquids which much re-

semble each other. The boiling-point of the

same liquid may, however, vary considerably

under different circumstances. The causes

which induce variation are increased or dimin-

ished atmospheric pressure, the greater or less

depth of the liquid, and the character of the

containing vessel. Thus boiling water is

colder by some degrees when the barometer

is low, in bad weather, or at the top of a hill,

than when the barometer is higher, in fine

weather, or at the bottom of a valley or mine.

There is a very simple and beautiful experi-

ment, illustrative of the effect of diminished

pressure in lowering the boiling-point of a

liquid. A little water is made to boil for a

few minutes in a flask or retort placed over a

lamp, until the air has been expelled, and the

steam issues freely from the neck. A tightly

fitting cork is then inserted, and the lamp at

the same moment withdrawn. When the

ebullition ceases, it may be renewed at plea-

sure for a considerable time by the affusion of

cold water, which, by condensing the vapour
within, occasions a partial vacuum. Liquids

in general boil from 60° to 140° lower than

their ordinary boiling-points when heated in

vacuo.

The following table furnishes very exact

information respecting the effect of increasing

pressure upon the boiling-point of water:—
Boiling water contained in a deep vessel is

hotter than that in a shallow one, on account
of the greater resistance in the one case than
the other to the escape of the steam. It is

also found that fluids boil at a lower tempe-
rature and more quietly in vessels with roup:h

and spicular surfaces, than in those with
smooth or polished ones. The boiling-point

of water, as marked on the scale of the ther-

mometer, is 212° Fahr., but in glass vessels,

under common circumstances, it varies from

Table \,—Boiling-points of Water at different

Pressures. By Mr. C. Greville Williams.

Boilins-point Barometer Boiling-point Barometer
° Fahr. Inches. ° Falir. Inches.

184 16-676 200 23-454

185 17-047 201 23-937

186 17-421 202 24-441

187 17-803 203 25-014

188 18-196 204 25-468

189 18-593 205 25-993

190 18-992 206 26-529

191 19-407 207 27-068

192 19-822 208 27-614

193 20-254 209 28-183

194 20-687 210 28-744

195 21-124 211 29-331

196 21-576 212 29-922

197 22-030 213 30-516

198 22-498 214 31-120

199 22-965 215 31-730

212-254° to 215-6°; whilst in perfectly pure
and smooth glass vessels water may be heated

to 221° Fahr. without boiling. That the

elevation of the boiling-point in this case is

due to the nature of the surface, may be at

once demonstrated by throwing into water,

about to boil in a glass matrass, a little iron

filings or coarsely powdered glass, when ebul-

lition will commence with almost explosive

violence, at the same time that the temperature

of the fluid will sink about 2° Fahr.

The boiling-point of water contained in

ordinary vessels may be raised considerably

above 212° Fahr., by the addition of saline

matter, as will be seen in the following table,

extracted from Mr C. G. Williams's excellent
' Handbook of Chemical Manipialation :'

—

Table II.

—

Boiling-points of
tions of various Salts at the

spheric Pressure. By C. G
Name of Salt.

Chloride of calcium

Acetate of soda

Nitrate of soda

Sal-ammoniac
Common salt

Cream of tartar

Saturated Solu-

ordinary Atmo-
. Williams.
Boiling-point.

. 355° Fahr.

. 256 „

. 246 „

. 236 „
. 224 „
. 214 „

The above solutions are suitable for chemical

baths. With the exception of the first, they

furnish in their boiling-points temperatures,

as nearly as can be obtained, 10° above each

other. They were chosen by Mr. Williams

because, in 'fractionating' volatile substances,

it is usual to separate the distilled prdducts

by differences of temperature equal to 10°

Fahr. In long operations it is found inconve-

nient to employ a saturated saline solution for

a bath (by which the highest temperature

would be obtained), as the constant eviipora-

tion of the water induces the crystallisation of
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the salt. It is hence usual to keep it con-

siderably below that point.

The tbllovving table, compiled chiefly from
the pages of Dr Miller's ' Elemeuts of Che-
mistry,' gives the boiling-points of several in-

teresting substances.

Table III.

—

Boiling-points of various Liquids
at the ordinary Atmospheric Pressure.

Name of Substance.

Liquid carbonic acid

Liquid sulphurous ac

Chloric ether

Aldehyd . .

Ether
Bisulphide of carbon
Bromide .

Wood spirit

Alcohol (sp. gr. '815)

Benzol
Dutch liquid

Acetic acid

Sulphur (melted)

Mercury . .

Boiling-point.

—108° Fahr.

X 17-6 „
51-9 „
69-4 „
94-8 „

118-5 „
145-4 „
149-9 „
173-1 „
176-8 „
184-7 „
2431 „
609- „
662- „

EBUL'LIOSCOPE. Syn. Ebullition alco-
HOioMETEE, Theemo-alcoholometes. "This

instrument is essentially a thermometer, and
its application to alcoholometry is based upon
the fact that the boiling-point of a spiritous

liquid is scarcely altered by the presence,

within certain limits, of the substances which
may be dissolved in it, and which, by increasing

its specific gravity, render the ordinary alco-

holometers or hydrometers useless for the

purpose of indicating its alcoholic richness.

The ebullioscope was invented by the Abbe
Brossard-Vidal, of Toulon, and in its original

form consisted of a spirit-lamp surmounted by
a small boiler, into which a large cylindrical

glass bulb was plunged, having an upright stem
of such calibre that the quicksilver contained

in them, by its expansion and ascent when
heated, raised before it a little glass float in

the stem, which was connected by a thread

with a similar glass bead, hanging in the air.

This thread passed round a pulley, which,

turning with the motion of the beads, caused

an index to move along a graduated circular

scale, which represented on its face the per-

centage of absolute alcohol in spirituous

liquors of different boiling-points. This form
of the apparatus being found inconvenient and
liable to get disarranged, various improvements
were made in it by MM. Conaty, Lerebour,

and others. The modification of the instru-

ment now in use, and known as Field's Patent
Alcoholometer, was made by the late Dr
Ure, and can scarcely be improved on. It

consists of a thermometer having a very

minute bore and a large bulb, similar to that

employed to determine the height of moun-
tains from the boiling-point of water, but in-

stead of therm ometric degrees being marked
upon the scale the per-centage under proof is

placed on the left-hand side of the stem, and

the per-centage content of proof spirit on the
right-hand side. These commence at 178-5°

Fahr., the temperature at which ' proof spirit

'

boils, and which here forms the bottom of the
scale. The succeeding number are based upon
the boiling-points of mixtures of alcohol and
water. The little boiler being charged, and
about a teaspoonful of salt (35 gr.) being
added, to prevent loss of alcohol by evapora-
tion, the thermometer is set in its place, and
the spirit-lamp lighted. When the mercury
begins to rise out of the bulb of the ther-

mometer, the 'damper-plate' is pushed in a
little way, to moderate the heat. The eye is

now kept steadily on the instrument, and as

soon as the liquor boils freely, and the mercury
becomes stationary in the stem, the indication

is carefully noted, and the damper-plate pushed
home to extinguish the flame.

" The ebullioscope is adjusted to the mean
boiling-point of water under an atmospheric
pressure of 29*5 inches. When the pressure

is either higher or lower, both water and
alcohol boil at a somewhat different tempera-
ture, to meet which a barometrical equation
is attached to the thermometer by means of

a small subsidiary scale. It is therefore ne-

cessary, prior to commencing the operation of

testing any liquor, to charge the little boiler

with pure water only, and to fix the thermo-
meter in its place. When the water boils

freely, the mercury becomes stationary in the

stem, exactly opposite the true barometrical

indication at the time. Should this be against

the line 29*5, no correction will be required ;

but should it stand at any other line, above or

below, then the various boiling-points will bear

reference to that boiling-point only. In the
latter case, the boiling-point of the water on
the barometrical indicator must be set against

the boiling-point of the liquid on the scale,

when opposite the line—29' 5 will be found the

true strength. Thus :—the barometer being

at 30 inches, and the indication or boiling-

point being 72 u. p., 30 on the indicator must
be placed against 72 u. p. on the thermo-
meter, when against the line of 29-5 will be

seen 69'6 u. p., the real strength of the sample
tested.

" When a spirit is stronger than the 'excise

proof,' its boiling-point varies too little with

its alterations of strength to render the ebul-

lioscope of much practical value. To make it

applicable to the stronger spirits, it is there-

fore necessary to dilute them with exactly

their own bulk of pure water before testing

them, and then to double the resulting indi-

cation, as suggested by Dr Ure. Our own
plan is always to do this when the spirit is

stronger than 20 u. p.

" By means of the ebullioscope the alcoholic

content of beer, wines, and spirits, of every

variety and class, may be readily determined
with sufficient accuracy for all practical pur-

poses; and by methods which we shall here-

after point out, the amount of saccharine
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extractive, or sugar, in cordialised spirit, malt
liquors and wines, may also be ascertained.

"The ebullioscope (Field's Alcoholometee)
employed by us in numerous and extensive

investigations connected with public hygiene,

was made by Mr Long, of Little Tower Street,

and is an instrument which should be in the

hands of every wine and spirit merchant and
licensed victualler, as well as every private

gentleman who feels interested in the quality

of the liquors in his cellar. The instrument

is accompanied by a useful little pamphlet
of directions and tables, which has been very

accurately got up, as we understand, by the

late Dr Ure, expressly for Mr Long." (A. J.

Cooley.)

ECHINOCOCCUS HOMINIS. This creature,

which is the larva of the Tincea Uchinococcus,

is a very common parasite infesting man, and
has been found in the huiuan lungs, heart,

kidneys, liver, spleen, ovaries, breasts, mem-
brane of the throat, and the bones. The dis-

ease to which it gives rise is of a very long

and painful nature, frequently terminating
fatally, and one in which no remedies have
hitherto been found of any avail. The part of

the human economy most frequently attacked
by the ravages of the Ecchinococcus is the

liver, in the substance of which it gives rise

to the formation of a hydatid tumour. This
tumour is composed of a thick-walled cyst or
bag, within which is another of a much more
delicate texture. "This latter membrane is

the mother-sac of the Echinococcus embryo "

(Huxley), and corresponds with the germinal
membrane of Professor Goodsir. It is studded
with innumerable transparent cells, varying
as extremes of measurement from -rooTTTft^^ to

ao^opth of an inch. It is the seat of develop-

ment of innumerable Echinococci, and to this

membrane, in a fresh hydatid tumour, they
are found connected by a delicate membrane,
either singly, or more commonly in clusters,

the number of individuals on the cluster vary-

ing from 10 to 100 or more, as shown in the
annexed woodcut."'

The size of the embryo varies from -j^th to

•gLth of a line to y\jth to -^th, according as it

is elongated or contracted. Fig. 2 represents

Fig. 2.

two Echinococci. In the one the head is

drawn within the vehicle, and in the other it

is extruded.

s
Tig. 3.

3 represents a transverse view of an

echinococcus ; s S are suctorial discs ; the
booklets may be seen encircling a membranous
disk.

In Fig. 4 we have a representation of

the circlet of these booklets, b, which are thirty-

four in number; C gives various views of
separate booklets ; I is the base ; c the centra]

' Aitkcn.
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extremity ; e the hooldets viewed upon their

concave or inferior border. The dotted lines

connectins^^/", g, k, represents the outer surface

of the neck, and runs through the fixed point

of the three hooks wliich move upon the

central fixed process, as on the pivot.

The inliabitants of Iceland are said to suffer

severely from the effects of the Echinococcus
Humanus ; it has been computed that a sixth of

the population of the island are attacked by it.

ECLECTIC REMEDIES. These are medi-
cines chiefly employed by a sect of American
practitioners, self-styled " Eclectics." The
medicinal properties appended to each of these

pre})arations are those ascribed to them by the

Eclectics themselves.

Apocynin. From the roots of Apocynum
and Eoscemifolium. Given in jaundice, hep-

atic torpor, and constipation.—Z>oi?*, ^ to 2 gr.

ASCLEPEDIN. From Asclepiastuberosa. Ex-
pectorant, diaphoretic, and tonic.

—

Dose, 1 to

5 grains three times a day.

Baptistin. From Wild Indigo. Given in

liver affections.

—

Dose, j to J grain.

Baeosmin. From Buchu. Diuretic, alter-

ative, antispasmodic.

—

Dose, 2 to 4 grains.

Caulophtllin. From Caulophyllum thalic-

troides. Tonic and alterative, acts on the

uterus.

—

Dose, :! to 1 grain three times a day

;

as a parturient, 2 to 4 grains.

Ceeasein. From the Cerasus virginiana.

Given as a substitute for quinine when this

latter is inadmissible.

—

Dose, 5 to 10 gr.

CiMiciFUGiN. Syn. Maceotin. From
Black Snakeroot. Tonic, alterative, nervine,

antiperiodic, and in chorea.

—

Dose, 1 to 6 gr.

CoENiNE. From Cormis Florida (Dogwood).
Ajitiperiodic.

—

Dose, 10 grains.

Etjpatoeine. From Eupatoreum purpu-
reum. Diuretic.

—

Dose, 3 to 5 grains.

EuPHOEBiN. From Euphorbia corollata.

Emetic, cathartic, expectorant, and vermifuge.—Dose, 1 grain or less.

Gelsemin. From Gelsemium semper-
virens. Given in pneumonia, hysteria, and
dysmenorrhoea.

—

Dose, J to 2 grains. This

must not be confounded with the powerful
alkaloid, Gelsimia.

Geeanin, or Geeaniin. From Oeranium
maculatum. Astringent.

—

Lose, 1 to 5 gr.

Hamamelin. From Samamelis Virginica

(Witch hazel). Astringent.

—

Dose, 5 grains.

Htdeastin. From Hydrastis Canadensis.

Tonic.

—

Dose, 3 to 5 grains. This must not

be confounded with the alkaloid Hydrasta.
Ieidin. From the Blue flag. Alterative,

sialagogue, anthelmintic.

—

Dose, ^ to 5 gr.

Inglandin. From Butter-nut. Given in

chronic hepatic disorders and constipation.—Dose, 2 to 4 gr.

Leptandein. From Leptandra Virginica,

Given in liver affections, chronic dysentery,

diarrhoea, and typhus.

—

Dose, 2 to 4 gr.

Li'COPiN. From Lycopus Virginicus. Given
in hemorrhage, diabetes, and dysentery.

—

Dose, 2 to 3 grains.

Myeicin. From Myrica cerifera. Stimu-
lant, astringent, and antispadmodic.

—

Dose,
2 to 10 grains.

POPTJLIN. From Populus tremuloides. Toiiic

and febrifuge.

—

Dose, 4 to 8 grains,

Petinin. From Wild Cherry Baric. Stimu-
lant, tonic, and expectorant.

—

Dose, 1 to 2 gr.

RuMiif. From Rumex crispus. Action like

rhubarb.

—

Dose, 3 grains.

Sanguinaein. From Sanguinaria Cana-
densis. Hepatic and alterative.

—

Dose, 2 to 2
grains.

Stillingin. From Stylingia sylvatica.

Given in bronchitis and laryngitis. Used
externally as a stimulant. Internally, 1 drop
with mucilage.

EDELENZIANWUEZELSAFT—Noble Gen-
tian-root Juice—Enzian Extract—Extract of

Gentian. A water-clear, colourless Schnapps,
which contains much fusel oil and has had
some of the spirit removed, distilled from
gentian plant. (Hager.)

EDIBLE EARTHS. There seems little rea-

son to doubt that the inhabitants of many
countries, especially during famine and in

times of scarcity, use certain kinds of earth as

food. In Spain, a particular kind of earth

known as bucaro is eaten ; the Russian pea-

sant partakes of his rock-flour; the Thuringian
of his rock-butter ; the Swede, of his bergmehl
or mountain meal ; the native of Java of an
earth known as teneampa; the Hindoo, of the
so-called Patna earth ; and the Persian of

a species of soil known as Gheli Oiveh.

Mr Molvar has analysed an earth, eaten by
the poorer classes of the Neograd district in

Hungary, and finds it has the following com-
position :

—

v^aroouic aciu . .

Lime .... . . luao/
. 51-488

Magnesia . . 0-110

Volatile matter . . . 5-545

Ferrous oxide . 0-158

Alumina . 2-272

As the volatile matter seemed to be the
probable means of nourishment, it was sub-

jected to a special examination, and was found

to contain, besides empyreumatic substances,

0-067 water, and O'OIO nitrogen.

Dr Schmidt, a German chemist, gives the

following as the composition of 100 parts of

the air-dried powder from the coast of the

White Sea :—

Water given off at 100° C . . 0-260

Given ofl" at a low red heat . . 0-835

Alumina .... . 40-797

Ferric oxide . 0-310

Magnesia . . . . 0-618

Lime .... traces

Soda . 1-829

Potassa .... . 9-845

Silicic acid, trace of fluorine. and
loss .... . 45-506
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This earth is eaten hy the Laplanders, who
mix it with the fiour of which they make
their hread.

The Persian edible earth called Gheli Giveh

contains :

—

Magnesic carbonate

Calcic carbonate

Sodium chloride

Sodic sulphate .

Sodic carbonate

Magnesic hydrate
Ferric oxide

Alumina .

Silicic acid

Water combined at 120°

Hydroscopic moisture

The ' Chemical News ' (xxxvi, 202) contains

the analysis by Mr Paterson Muir of a clay

from Mackenzie County, South Island, New
Zealand, which is largely eaten by sheep. It

consists of:

—

66-963
23-634
3-542

0-293

0-598
1-311

092
0-227

0-765
1-153

1-422

Silica . .

Alumina
Ferric oxide

Lime
Magnesia
Sodium chloride

Potassium chloride

Water
Organic matter .

See Animaicui^.

61-25

17-97

572
1-91

0-87

3-69

trace

7-31

1-77

100-49

EDULCOEA'TION. The affusion of water on
any substance for the purpose of removing the

portion soluble in that fluid. Edulcoration is

usually performed by agitating or triturating

the article with water, and removing the

latter, after subsidence, by decantation or fil-

tration. It is the method commonly adopted

to purify precipitates and other powders which
are insoluble in water. The washing-bottle is

a most useful instrument for the edulcoration

of precipitates. In its simplest form, it is a

bottle fitted with two bent glass tubes, one
drawn to a fine point and reaching to the

bottom of the bottle, the other only entering

the cork a few inches. By blowing down the

latter tube, the water is forced out of the

foi mer in a fine stream. See Wash-bottle.

EEL S^n. Angxjilla, L. A family of

fishes belonging to the ' apodal ' section of the

malacoj)terygn. At least three species of eels

are found in this country—the 'sharp-nosed,'

the 'broad-nosed,' and the 'snig.' The first,

which is common in streams and lakes, attains

the greatest size—sometimes 25 lbs. or even
30 lbs. The ' snig ' is considered superior to

other kinds for the table. As articles of food,

eels are said to be laxative and far from whole-

some. The fat (eel fat; adeps anguill^,
OLEtTM A.) is among the simples of the Ph. L.

1618, and was formerly considered ' good
against stripes/ and is even now used by the

vulgar as a friction for stiff joints. For the

table, eels are generally dressed by stewing,

frying, baking, or potting, which is done in the

usual way, the fish being cut into pieces 2 or

3 inches long, and melted butter, onions, sweet

herbs, and anchovy sauce, added at will. The
CONGEE EEL is a distinct and gigantic species

of the same family. Its fiesh is coarse and
oily, but is much esteemed by the inhabitants

of the southern coast of Devon, on which it

abounds.
Letheby states the following to be the

composition of the Eel

:

Nitrogenous matter . 9-9

Fat ... . 138
Saline matter . . 1-3

Water . . 75-

100-0

Payen's analysis differs from the above, in

giving a larger proportion of nitrogenous

matter, and a still greater quantity of fat.

The native inhabitants of New Zealand and
kindred races snfi'er largely from scrofula, the

prevalence of which disease amongst them has

been attributed to their partaking so largely of

eel as a common article of diet.

EFFERVES'CENCE. The rapid escape of

gas in small bubbles from a liquid. See
Dkaught, Powder, &c.

EFFLOEES'CENCE. The spontaneous con-

version of a crystalline solid into a dry pul-

verulent form. Crystals which in a dry atmo-
sphere lose their water of crystallisation, and
become crusted over with a mealy powder, are

said to be eefloeescent.

EGG. Syn. Otttm, L. A body produced iu

the females of birds and certain other animals,

containing an 'embryo' of the same species, or

body, from which a similar animal may ulti-

mately be produced. The eggs of the common
domestic fowl are nutritious and easily di-

gestible; and when lightly cooked by hoilitig

and eaten with a little salt, are admirably

adapted as an aliment for the sick and delicate.

When boiled hard or fried, they are rendered

less digestible, and possess no advantage in

this respect over butcher's meat. A new-laid

egg, beaten up in a cup of tea, coffee, or choco-

late is an excellent ingredient in the breakfast

of a person with a poor appetite, and is very

supporting. A glass of wine, beer, or porter,

siuiilarly treated, along with a biscuit, has been
recommended as a light and nutritious lun-

cheon or supper, well suited to the debilitated

and dyspeptic. Raw eggs may be advantage-

ously substituted for cod-liver oil in all the

cases in which this last is ordered, occurring

in persons with delicate or irritable stomachs.

The addition of fresh salad oil vastly increases

their medicinal virtues. A fresh q^% is said in

contain about the same amount of nourishment

as \\ oz. of fresh meat and 1 oz. of vvheatea

bread, but in a more digestible form.
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Composition of the contents of tlie egg.

Water .... 7402
Albumen . . . 1408
Oil and fat . . . 10-25

Miueial matter . . 1"65

100-00

Composition of tlie white of egg. (Thompson.)

Nitrogenous matter . 20-40

Fatty matter
Saline matter . . 1-60

Water .... 78-00

mposition of the yolTc.

Nitrogenous matter
Fatty matter
Saline matter
Water .

100-00

(Thompson.)
. 16 00
. 30-70

. 1-30

. 52-00

100-00

Egg, White of (albumen ovi), is officinal in

the B.P. Yelk of egg (vitellus ovi) is an in-

gredient in the brandy mixtuee (mistuea
SPIEITUS viNi GAiLici) of the London College.

It is also a popular application to chaps, cracked

nipples, abrasions, &c., and is largely used to

render oleaginous substances miscible with

water, in the preparation of emulsions.

The average weight of the new-laid egg of a

hen is about 2^ oz., and its sp. gr. is 1-080 to

1*090 ; the white generally weighs about 1^ oz.;

the yolk, a little under f oz. ; and the shell

and skin, ^ oz. Dr Prout found that an egg,

on being kept for 2 years in a dry situation,

lost 544 -Yo gr., from the evaporation of a

portion of its water through the shell. By
boiling in water an egg loses from 2§ to 3% of

its weight.

Choice. The larger end of a new-laid egg
feels cold when placed against the tongue.

New-laid eggs appear semi-transparent when
placed between the eye and a strong light, and
have a small and perceptible division of the

skin from the shell, which is filled with air.

This mode of examination among the trade is

called ' candling.' When they shake they are

stale. The eggs of turkeys and pea-hens are

much esteemed for some purposes; those of

ducks and geese are coarse and inferior.

Sound eggs will sink if put into a solu-

tion, consisting of 1 oz. of salt in 10 oz. of

water ; in the same solution indlfierent ones will

float, whilst bad or wortless ones will swim
even in pure water.

Pres. Eggs may be preserved for any length

of time by excluding them from the air. One
of the cleanest and easiest methods of doing

this is to pack them with the small end down-
wards, in clean dry salt, in barrels or tubs, and

to place them in a cool and dry situation. We
have eaten eggs thus preserved that were more
than a twelvemonth old, and that had been

VOL. I.

for some months on shipboard in a tropical

climate, and which yet retained all the peculiar

sweetness of new-kiid eggs. With a like in-

tention, eggs are placed in vessels containing
milk of lime or strong bi-ine, or are rubbed over

with butter, lard, or gum water, all of wliicli

act by excluding the air. Eggs for keeping
should never be laid on their sides, and when
kept in the air should be occasionally turned
to prevent the yolk attaching itself to the

side instead of floating in the albumen. Some
persons place the eggs in a netting or on a

sieve or colander, and immerse them for an
instant in a caldron of boiling water before

packing them away. The practice of packing
eggs in damp straw, or anything else that can
convey a flavour should be carefully avoided.

The shells of eggs are porous, and readily

admit the passage of gaseous substances, espe-

cially of fetid odours. It is from inattention

to this point that a large number of the eggs
imported from the coast of France have a less

delicate flavour than those of our poultry

yards. Damp chopped straw, as well as most
other organic substances exposed to warmth
and moisture, readily ferment or putrefy ; and
during fermentation a considerable increase of

temperature takes place, as any one may
readily perceive by examining the common
hotbeds in our gardens, which are merely
masses of organic matter in a state of decom-
position. Eggs, as long as they retain the

embryo of the future chick in a vital state,

possess in themselves a certain degree of

warmth, which tends materially to promote
the decomposition of the substances they are

packed in, particularly in the presence of

moisture.

A correspondent of the 'Chemical News*
says :

" Eggs may be kept fresh for a whole
year by subjecting them to the following pro-

cess. The fresh eggs are carefully placed in a
mixture of five kilogrammes of alum, dis-

solved in five litres of water, heated to from
45° to 50° C, and left in that liquid for from
thirty to forty minutes; the eggs are next

drained, and in the meantime the solution of

alum is heated to boiling-point. The eggs are

again immersed in the liquid and kept therein

from ten to fifteen seconds ; after having
been drained and cooled, they are packed in

either dry bran, sawdust, cork-dust, sifted

ashes, or in cotton-wool."

M. Durand, of Blois, proposes to preserve

eggs by coating them with silicate of soda.

To Preserve Eggs fresh for many weeTcs.

—As the eggs are taken from the nest,

brush each one separately with a thin

solution of gum Arabic, being careful to

leave no portion of the shell uncovered by it.

The half of each Qgg must first be done, and
left to become dry before the remainder is

touched, that the gum may not be rubbed off

any part by its coming in contact while wet
with the hand as it is held to be varnished, or

39
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with the tahle when it is laid down to harden.—Eliza Acton.
Eggs to boil in the Shell.—Eggs hrought

from a cold place and suddenly plunged into

boiling water are very frequently liable to

crack, and thus to allow of the partial escape

of their contents. In winter it will be found
a good plan to hold them for an instant over

the steam of the saucepan before they are

placed in it, which they should be, very

gently. By boiling for three minutes, the

whites will become in a partially solid state.

Exiictly five minutes will harden the whites

and leave the yolks liquid. Eight or ten

minutes will render them hard. Eggs should

always be boiled in water sufficient to entirely

cover them. They should be boiled 15
minutes for salad-dressings.

Eggs, to Poach.—Take for this purpose a

wide and delicately clean pan about half

filled with the clearest spring water ; throw
in a small saltspoonful of salt, and place it

over a fire quite free from smoke. Break
some new-laid eggs into separate cups, and do
this with care, that the yolks may not be

injured. When the water boils, draw back
the pan, glide the eggs gently into it, and let

them stand till the whites appear almost set,

which will be in about a minute; then without

shaking them move the pan over the fire, and
just simmer them from two minutes and a

half to three minutes. Lift them out sepa-

rately with a slice, trim quickly off the

ragged edges, and serve them upon dressed

spinach or upon minced veal, turkey, or

chicken; or dish them for an iniralid upon
delicately toasted bread, sliced thick and free

from crust ; it is an improvement to have the

bread buttered, but it is less wholesome.
Comparative time of poaching eggs: swan's

eggs, 5 to 6 minutes (in basin, 10 minutes)

;

turkey's eggs, 4 minutes ; hen's eggs, 3 to 3^
minutes; Guinea fowl's, 2 to 3 minutes;

bantam's, 2 minutes.

Ois. All eggs may be poached without
boiling if kept just at simmering point, but
one boil quite at last will assist to detach

them from the stewpan, from which they
should always be very carefully lifted on what
is called a fish or egg slice. There are pans

made on purpose for poaching and fi'ying

them in good form ; but they do not, we
believe, answer particularly well. If broken
into cups slightly rubbed with butter and
simmered in them, their roundness of shape

will be well preserved.—EiizA Acton.
Egg, Elas'tic. Take a good and sound egg,

place it in strong vinegar, and allow it to

remain for 12 hours ; it will then become
quite soft and elastic. In this state it can be

squeezed into a tolerably wide-mouthed bottle;

when in, it must be covered with water

having a little soda dissolved in it. In a few
hours the egg will be restored to uervrly its

original solidity; after which tlie liquid may
be poured olf and the bottle dried, the wholi

being kept as a curiosity to puzzle one's

friends for an explanation how the egg got

there. (' Parlour Pastime.')

Egg Flip. Prep. 1. Beer, 1 pint; eggs, 3
in no. ; sugar, 2 oz. ; nutmeg and ginger, q. s.

to flavour ; the eggs are broken into one half

of the beer, the sugar added, and the whole
beaten well together; the mixture is then
placed in a clean warmer, and heated over

the fire to nearly the boiling-point, and stirred

ne way all the time, care being taken not to

let it either boil or curdle ; the other portion

of the beer and the spices are then added, and
the whole mixed well together.

2. As above, but adding a glass of spirit.

Some persons also add a little lemon peel.

Eggs, Packing, for Shipboard. The follow-

ing plan is now adopted by many firms ship-

ping eggs :
—" In the bottom of the box may

be placed bran, cut hay, and sawdust. Tear
up old newspapers to about 8 or 10 inches

square. The paper should be about medium
—that is, not too stiff nor too soft. Place

one of these pieces of paper on the hand, and
on this an egg, on one end ; close the lower

hand so as to bring the paper up all round
the egg; with the other hand crumple the

loose corners and edges of the paper down
over the other end of the egg ; lay another

piece of paper on the hand, on which place

the same egg, but the other end up ; bring up
the new paper and crumple down as before.

This gives a good cushion to both ends, and a

fair one over the centre. Repeat this till you
have six thicknesses of paper, reversing the

egg each time, and always keeping it on the

end. This gives you a ball about 3 to 3| in.

thick by 3i to 4 in. long. Care should be

taken not to press the paper too closely to the

egg while covering. Place on one end in the

box or basket; place alongside and press them
together close enough to prevent their be-

coming loose in the box, fillings at the ends

and on top with crumpled paper."—J. P.

Egg, Glaire of. Prep. Separate the whites

from the yolks, and whisk them to a froth,

let them stand 24 hours, and strain them
through muslin. Used as a glaze or varnish

by bookbinders and others.

Egg, Liquid. Prep. (Jayne.) From lime,

1 bushel (slaked with water); common salt,

2 or 3 lbs. ; cream of tartar, 5 lb. ; water, q. s.

to form a mixture strong enough to float an

egg. Used to preserve eggs, which it is stated

it will do for two years, by simply keeping
them in it. Simple milk of lime answers

quite as well.

Egg Wine. As egg flip, but using equal

parts of white wine and water, instead of

beer.

ELA'IDINE. A fatty compound of elaidic

acid and glycerin, formed by the action of

nitrous acid or nitrate of mercury on olive oil.

It is neutral ; melts at 90° Fahr. ; and is very

soluble in ether, scarcely so in alcohol. It is

one of the components of citbine ointment.
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By saponification it is resolved into its two
constituents.

ELA'IN. See Olein.
ELAIOM'ETER. Si/n. Oleom'etee. An

instrument for ;isccrt;iining the specific gravity

of oils. See Hydkometek and Oil.

ELAL'DEHYD. A pcculiiir crystalline

substance which forms in aldehtd wlien

kept for some weeks at a temperature of 32°

Falir. It melts into a colourless liquid at

about 38°, in which state it is miscible with
water, alcohol, and ether. It is isomeric with
aldehyd, but its vapour has about three times
the density of that substance, whilst it neither

combines with ammonia nor comports itself

with potasssa and solution of silver like alde-

hyd.

ELAOP'TENE. See Oil (Volatile).

ELAT'ERIN. St/n. Momoedicine. The
active principle of elateeium. It was dis-

covered by Dr Clutterbuck in 1819, but first

obtained in a state of purity in 1830 by the
late Mr Hennel.

Elaterin. Si/n. Elateeittm. (Dr Mor-
ries.) Obtained by evaporating tincture of

elaterium (made with rectified spirit) to the
consistence of thin oil, and throwing it in

boiling distilled water. When cold, the crys-

talline precipitate is collected, and dried with
a gentle heat.

—

Dose, to commence with l-16th
of a grain.

Prep. 1. (Dr Morrles.) Elaterium is di-

gested in hot alcohol, the resulting tincture

filtered, evaporated to the consistence of thin

oil, and then thrown into boiling distilled

water. When the whole is cold, the precipi-

tate is collected and purified by redissolving

it in alcohol and precipitation by water, as

before.

2. (Hennel.) The alcoholic extract of ela-

terium is digested in ether, and the residuum
dissolved in hot alcohol ; crystals form as the
solution cools.

3. An alcoholic tincture is evaporated to

the consistence of a syrup, and thrown into a
mixture of equal parts of liquor of potassa and
water at a boiling temperature. Almost pure
elaterin separates as the liquid cools.

Obs. Elaterin forms delicate, white, silky

crystals, having a bitter taste ; it is fusible at

about 365° Fahr. j tastes bitter j odourless;

neutral; insoluble in water; and dissolves

readily in hot alcohol. Its medicinal action

is similar to that of elaterium, differing

only in its greater activity. — J>05e, ~ gr. to

ELATER'IUM. S^n. Squieting cucumbee.
In pharmacy, 'the fresh unripe fruit' of the
wild cucumber, ' Echalium offlcinarum—
Richard,' Ph. L. (Momordica Elaterium,
Linn.). According to present usage, the word
is more generally applied to the feculence de-

posited from the juice of the wild cucumber.
It is thus applied in Ph. B . E. & D. See
ielow.)

Elaterium. B. P. S^n. Esieact or elate-

eittm, E. OF squirting OtrOTTMBBR ; EXTEAO-
TUM ELATEUII (Pll. L.), ELATERItrM (Ph. E.

& D.,) L. The feculence of the juice of the
above fruit.

Prep. 1. (Ph. L.) Slice wild cucumber
before it is quite ripe in the long direction,

and strain the juice, very gently expressed,

through a fine hair sieve; then set it aside for

some hours, until the thicker part has subsided.

The thinner supernatant fluid being rejected,

dry the thicker portion with a gentle heat.

The processes of the other colleges are essen-

tially the same.'

2. (Dr. Clutterbuck.) The cucumbers (fully

ripe) are cut longitudinally, and sprinkling

with cold water, and the juice allowed to strain

through a fine sieve into an earthenware vessel.

The seeds and surrounding pulp are next placed

on the sieve, with the split fruit, and washed
repeatedly with cold water. The washings
being received in the same vessel with the
juice, the whole is allowed to repose for a few
hours, when the clear portion is decanted and
the sediment spread thinly on fine linen, and
dried by exposure to the air and a gentle head
avoiding the sunshine or a bright light.

Quality very fine. Forty fruits, by this pro-

cess, yield only 6 gr. of elaterium.

3. (Apothecaries' Hall.) The fruit, slit

into halves, is placed in hempen or horsehair

bags, and submitted to slight pressure in a

tincture press. The juice, as it runs off, passes

through a fine hair sieve into a cylindrical

glass jug or jar, where it is allowed to remain
for two hours, when the clear supernatant
liquor is poured off, and the thick portion con-

taining the sediment is poured on a paper
filter, supported on linen, and allowed to drain,

after which it is dried by a gentle heat in a

stove. The product has a green colour, and
constitutes the finest elaterium of commerce.
A darker and inferior article is obtained from
the liquor, poured from the first sediment by
placing it in shallow pans, and allowing it

again to deposit.

Prop., <Sfc. Elaterium is sold in thin cakes,

and when pure has a pale-gray or greenish-

gray colour, floats on water, is easily pulverised

by pressure, and forms with rectified spirits a
rich, green-coloured tincture. Elaterium ob-

tained as a second deposit (elateeium ni-

geum), is dark and inferior. Alcohol dissolves

from 50g to 60s of good elaterium. " When
exhausted by rectified spirit, the solution,

concentrated, and poured into hot dilute so-

lution of potassa, deposits, on cooling, minute
silky, colourless crystals (of elatebin),

weighing from fth to 5 th of the elaterium

operated on." (Ph. E.)

Obs. To procure a fine sample of elaterium

it is necessary to remove it as soon as it is

' At the Mitcham Gardens, elaterium is manufactured
in much the same way, ouly that considerable force is

used in the expression of the Juice, and the product tliere-

fore less potent, though more in quantity. The maiiu-

faciure usually commences about the second week in

Scpteuiljer. (Dr Koyle).
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depositee!, as a heavy mucilage falls down soon

afterwards, which materially injures its quality

and appearance. English elaterium is the best.

The foreign is uniformly adulterated with chalk

or starch, and coloured with sap green.

Dose, -jJg gr. to ^ gr., formed into a pill with

extract of gentian and liquorice powder; as a

hydragogue and cathartic in dropsies, twice a

day, repeated every other day for a week or

ten days. Its use must be avoided when there

is much debility or any inflammatory symp-
toms. Larger doses than J gr. of pure ela-

terium are poisonous. The antidotes are

emetics, followed by demulcents, opium, and
stimulants.

EL'DEPv. Syn. Sambucus (Ph. L. & E.), L.

A large shrub or small tree belonging to the

natural order CaprifoliaccB. It is indigenous

in Europe, and has long been valued for its

medicinal properties. " The recent flowers of

the Sambucus nigra" (Ph. L.) or common elder

are regarded as diaphoretic and pectoral, and a

distilled water (eldee-flower watee ; aqua
SAMBTJCi) is made of them. The inner bark
of the same tree is purgative and emetic, and
is used in dropsy ; the leaves are purgative

;

the juice of the fresh berries is made into wine
(eldee wine), and is largely used to make
PACTiTiOTis POET WINE, and to adulterate the

real wine. See Watees (Distilled).

ELECAMPANE'. iSyn. Inula (Ph. L.), L.
" The root of Inula Helenium" (Ph. L.). A
plant of the nat. order CompositcB. Tonic,

diaphoretic, and expectorant.

—

Dose, 20 gr. to

1 dr., or more, either in the form of powder or

decoction ; in catarrh, dyspepsia, &c. It is now
seldom used.

ELECTEANODYN. For the cure of neu-
ralgia, headache, migrain, faceacbe, and apo-
plectic attacks. As a necklace for children for

toothache, as a preventive of quinsy, &c. A
tissue paper converted into a nitrogenous
material (pyroxylin or diippelpapier) by im-
mersion in a mixture of sulphuric and nitric

acid, and containing besides an insignificant

proportion of wax and resin. (Hager.)

ELEC'TEIC. Syn. Electeical. Exhibit-

ing the effects of electeicity when ' excited'

by friction; pertaining to, derived from, or

produced by electricity.

Electric. Syn. Insu'latoe, Non-condttc-
TOE. A substance which may under ordinary

circumstances be readily made to evince elec-

trical properties by friction. Electrics do not
transmit, or conduct, electricity ; whilst, on
the other hand, anelecteics are good trans-

mitters or conductors of electrical action. The
most perfect electrics are shell-lac, sulphur,

amber, jet, resinous bodies, gums, gun-cotton,

glass, silk, diamond, agate, and tourmaline;
dry fur, hair, wood, feathers, and paper; tur-

pentine and various oils; dry atmospheric air

and other gases, steam of high elasticity, and
ice at 0° Fahr. The most perfect anelectrics

or conductors are the metals, charcoal, and
Saline fluids.

Electric Eel. The Gynotus electricus, a fish

having the power or giving violent electric
' shocks' ; which power it exerts for killing or
stunning its prey. It is an inhabitant of the
fresh-water lakes and rivers of the warmer
regions of America, Africa, and Asia.

Electrical Machine. An instrument for the
excitation and collection of electricity. The
term is only applied to contrivances in which
friction is the immediate cause of the electrical

disturbance ; those which act through chemical

force, magnetism, or heat, being known by
various distinctive names, as ' voltaic battery,'

'electromagnetic machine,' 'induction-coil,'
' thermo-electric pile,' &c.

The electrical machines in common use are

composed of a hollow glass cylinder, or circular

plate of glass, turning on an axis, and rubbing
against two or more leather rubbers covered

with silk, the electricity being collected by
sharp points fixed in a metal rod standing on
a glass pillar. A description of these instru-

ments, however, would be out of place in the

present work, which does not aim at giving

information that may be easily obtained from
other sources.

Cylinder machines are seldom made of

greater size than 13 inches by 9, and are about

as powerful as an 18-inch plate machine. The
latter are commonly made up to 3 and 4 feet

diameter, and will, with a suitable condenser,

give 15 inch sparks in air.

ELECTRI"CITY (-tris'-it-e). The name given

primarily to one of the great forces of nature,

and secondarily to that department of physical

science which embraces all that is known re-

specting this particular force. Many theories

respecting the nature of electricity have been
advanced for the purpose of explaining elec-

trical phenomena. The theory of Dr Franklin

supposed the existence of a single homoge-
neous, imponderable fluid, of extreme tenuity

and elasticity, in a state of equable distribution

throughout the material world. This fluid is

assumed to be repulsive of its own particles,

but attractive of all other matter. When dis-

tributed in bodies, in quantities proportionate

to their capacities or attraction for it, such

bodies are said to be in their ' natural state.'

When we increase or dimiiiish the natural

quantity of electricity in any substance, excita-

tion is the result, and the substance, if 'over-

charged,' is said to be electrified ' positively f
or if 'undercharged,' 'negatively.' These

theories, and all others based upon the assump-

tion that electricity is a form of matter, have
been found to be inadequate for the elucidation

of electrical phenomena.
At the present day, however, two kinds of

electric forces are recognised, and distinguised

as negative and positive, but they are both

assumed to be analogous in principle, and very

generally assumed to be simply due to diflerent

analogous motions of matter. For a full expo-

sition, however, the reader must refer to some
of the especial works on the subject.
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ELECTRICITY, Iron reduced by. Gelatin
capsules of the size of a 2-grain pill, filled

with powdered blacksmith scales (black oxide
of iron). (Hager.)

ELECTRO-CHEMISTRY. That branch of
chemistry which treats of the agency of elec-

tricity in effecting chemical changes.

ELECTRO-ETCHING. See Etching.
ELECTROL'YSIS. (-trol'-e-sis). Electro-

chemical decomposition. Tlie voltaic current
has the power of loosening and separating the
constituents of certain compound bodies when
these are interposed in the circuit. The sub-
stances which are thus susceptible of decom-
position are termed electrolytes. They are all

binary compounds, containing single equiva-
lents of their components, which are held toge-

ther by very powerful affinities. The amount
of electrical power required to eflect decompo-
sition varies greatly with different electrolytes :

solution of iodide of potassium, melted chloride

of lead, hydrochloric acid, water mixed with a

little sulphuric acid, and pure water, demand
very difl'erent degrees of decomposing force,

the resistance increasing from the first-men-

tioned substance to the last, which latter it

has been denied can be decomposed. One of

the indispensable conditions of electrolysis is

fluidity. When a liquid is electrolysed its

components are discharged solely at the limit

ing surfaces, where, according to the usual

figurative mode of speech, the current enters

and leaves the liquid, all the intermediate por-

tions appearing quiescent. The terms ' anode'

and ' cathode' have been proposed respectively

for the surfaces which are supposed to receive

and let out the current of positive electricity.

The anode is therefore directly against or oppo-
site the positive pole of the battery, or, accord-

ing to the improved nomenclature, the positive

electrode ; and the cathode against the nega-

tive pole, or electrode. The bodies which are

set free by the action of the current are termed
ions ; those which go to the anode and appe^tr

at the positive electrode being distinguished

by the term anions, and those which go to

the cathode and appear at the negative

electrode by the term cathions. This nomen-
clature has, however, been but partially

adopted, and is making but slow way, if

any, many preferring the old terms of electro-

positive for anions, and electro-negative for

cathions.

The relative decomposing effects produced
by the same current in different electrolytes

are exactly expressed by the chemical equiva-

lents of the electrolytes. Thus, if a curi-ent

be made to traverse acidulated water, iodide of

potassium, and chloride of lead, these three

electrolytes will suffer decomposition at the

same time, but by no means to the same ex-

tent; for the current which decomposes but 9
parts of water will separate into their elements

166 parts of iodide of potassium and 139 parts

of chloride of lead. The electrolysis of metal-

lic salts is now carried out on a large scale in

the beautiful arts, which we notice under the
genci-al head of Electeottpe.
ELECTROMOTIVE ESSENCE (Romers-

hausen). An embrocation for restoring thC'
suspended functions of the skin by stimulating
the flow of vital electricity and the functions
of the nerves. A solution of oils of turpentine
and rosemary in the ninth dilution of alcohol
previously coloured red with some vegetable
dye. (Reitiinei-.)

ELECrRO-PLA"TINa and GILDING. See
EtECTKOTTPE.
ELECTROPH'ORUS. A simple instrument

for exciting electricity, generally used in the
chemical laboratory for charging small Ley-
den jars when gases have to be exploded by
the electric spark. To construct it, a plate of
tinned iron is made into a circle of about 12
inches diameter ; a raised border is then turned
up for about half an inch, and the extreme
edge is turned outwards over a wire to avoid
a sharp border. A mixture of equal parts by
weight of shell-lac, Venice turpentine, and
resin, is made by gently heating them together
with stirring until well fused and thoroughly
incorporated. This composition is poured into

the plate, to quite fill it, and kept melted
n itil all bubbles have disappeared. Another
portion of the instrument, serving the same
purpose as the conductor of an electric ma-
chine, is a circle of wood, rather smaller than
the resinous plate, rounded at the edge, and
neatly covered with tin-foil. An insulating

handle, formed of a piece of stout glass rod, is

cemented into the centre of this wooden disc.

Before using the instrument it must be care-

fully dried and slightly warmed. The re-

sinous surface is excited by beating it ob-

liquely with a folded piece of warm flannel.

When this has been done for about a minute,

the warm dry cover of the instrument is to

placed upon the resinous plate, and touched
with the finger. If the cover is then raised

a few inches, and the knuckle approached, a

powerful spark of positive electricity vvilb

pass ; and if the cover be again replaced,

touched, and raised, a second spark will pass.

This may be repeated many times without

again exciting the resinous plate. By receiving

the sparks with the knobs of a Leyden jar,

a charge strong enough to give a powerful

shock, or explode a gaseous mixture, may be

rapidly obtained. Other forms have been

given to the instrument, but the essential part

of every one is a plate of some resinous

substance.

ELECTROTYPE. 8yn. Electeo-met'al-

URGT, GtAltan'o-plas'tic. The art of work-

ing in metals by the aid of electricity. Strictly

speaking, the term electrotype is only appli-

cable to one branch of ' electro-metallurgy '

—

that which relates to the production of copies,

of engraved plates, medals coins, and other

works—butit is now commonly employed in tho

sense indicated by our definition. According

to this extended signification of the term, the
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art of electrotype includes ELECTEO-plating,
and ELECTEO-GIlDINa.

General FrincipJes.—If a current from a

voltaic battery be passed, by means of plati-

num electrodes, through water to which some
sulphuric acid has been added, electrolysis^,

takes place, hydrogen appearing at the cathode,

and oxygen at the anode. If into the acid

liquid some crystals of sulphate of copper be

now thrown, electrolysis will still go on, but
only one of the elements of the water, namely
oxygen, will be evolved j for the hydrogen, on
being released, will take the place of the copper

in the solution, and the copper thus liberated

will be deposited on the platinum plate or

wire which constitutes the negative electrode.

This experiment may be continued until all

the copper is extracted from the solution.

Let this experiment be repeated with a copper

pl^te for the positive electrode, and it will be

found that neither of the gases will be evolved.

The hydrogen, as before, will take the place of

the copper in the solution ; the oxygen, instead

of escaping at the anode, will combine with

the copper of the electrode and the sulphuric

acid to form sulphate of copper. The chemical

forces called into action by the current are so

beautifully balanced, that in the last experi-

ment the quantity of copper supplied by the

positive electrode exactly equals the quantity

withdrawn from the solution and deposited

upon the negative electrode. The whole art of

electrotype consists in applying the metals

thus released from their solutions to artistic

or useful purposes. To obtain compact and
brilliant deposits, many precautions have to be

observed. The solutions must be kept satu-

rated, or nearly so ; the mould to be copied, or

object to be coated, must not be too small, or

out of proportion to the size of the zinc plate of

the battery; in fine, the power employed must
be carefully regulated according to the work
to be done. In all arrangements the moulds or

objects which receive the deposits act as ne-

gative electrodes, and are consequently in

connection with the zinc of the battery or

generating cell.

Electrotype Processes. Although reguline de-

posits of many metals can be obtained through
the agency of voltaic electricity, we shall only

treat of those of copper, silver, gold, and
platinum. When copper is deposited, the

object is generally to produce a substantial

copy of a medal, an engraved plate, or other

work of art ; but when solutions containing

the precious metals are electrolysed, the de-

posits are nearly always used for covering the

Burface of inferior metals. We shall notice

the operations connected with the deposition

of copper, and those relating to electro-plating

under separate heads.

1. Deposition of coppee :

The moulds or models intended to receive

the deposited metals may be formed of various

materials. For medals and similar small
works, moulds of fusible metal, white wax,

stearine, stearic acid, and gutta percha, are
commonly used. The first are formed by
dropping or pressing the medals to be copied
upon the melted metal, taking care that
the former are quite cold, and that the
surface of the metal is bright or free from
oxide. To make a mould in gutta percha,
the material must be softened in warm
water, and then pressed upon the medal by
means of a strong screw press. With the
other materials the manipulation is very
easy. A ribbon of cardboard or thick paper
is placed round the medal, so as to form a
rim ; the material, which has been melted
in an earthen vessel, is then poured on, and
allowed to remain until quite cold and hard,

when it is cautiously removed. For large

works, moulds of plaster of Paris are usually

employed; these require to be saturated
with wax or tallow, by standing them in

a shallow vessel containing these substances
in a melted state. For copying seals and
small coins, impressions in ordinary sealing-

wax may be used as electrotype moulds. Non-
metallic moulds must be coated with some
substance which has the property of con-

ducting electricity before they can be used as

negative electrodes. The substance commonly
employed is plumbago or black-lead. It must
be in the condition of an impalpable powder.
It is rubbed briskly over the surface of the

mould (wax, stearine, plaster, &c.) by means
of a strong fine camel-hairbrush, till the whole
presents the well-known black-lead polish. The
adhesion of the plumbago may be often pro-

moted by breathing slightly on the mould
To cause it to adhere to sealing wax impres-

sions, the wax may be slightly moistened with
spirits of wine, or exposed to the vapour of

ether. Delicate moulds and objects, which
cannot well be black-leaded, may be covered
witha conducting film of silver, by first dipping

them in bisulphuret of carbon holding about
27jth part of phosphorus in solution, and then,

after a few seconds, immersing them in a weak
solution of nitrate of silver, and allowing them
to dry in the light. Metallic moulds require

no preparation.

The voltaic apparatus used may now be
described. The single-cell arrangement, used
for small works, is formed on the principle of

Daniell's Constant Battery. It consists of a

vessel of glass, earthenware, orwood, containing

a smaller cell of thin biscuit ware, or other

porous material ; a rod or plate of amalgamated
zinc, placed within the porous cell, and a wire

connecting the zinc with the mould to be
copied ; the latter being placed in the outer

vessel. The annexed figure represents a con-

venient form of the single-cell :

—

The battery arrangement has many advan-

tages over that described above, and should

always be employed when large objects are to

be electrotyped, or when a number of small

moulds are to be operated upon. In this

arrangement the copper solution is electrolysed
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a. An oval vessel of saU-glazed earthenware or wood
nearly filled with a satui-ated solution of sulphate of

copper.
h. A porous diaphragm, containing the cylinder or plate

of zinc (c), and tilled with dilute sulphuric acid.

d. A small bar of brass or copper fastened to the vessel

by the binding screws {e, e), and supporting the plate

of zinc (c), by the hook of copper wire (/}, and the

mould (g), by the hook (A).

i. A small shelf or partition to support crystals of sul-

phate of copper, to keep up the strength of the solu-

tion.

in a separate vessel, termed the decomposition

cell, and the current generated by one or more

cells of a Daniell's or Smee's battery. This

arrangement is shown in the following en-

graving :

—

a. A constant battery cell.

b. D.ecora position cell , a cubical vessel made of wood or
earthenware, and filled with a mixtiu'e of 1 part of
dilute sulphuric acid (1 acid + 9 water), and 2 parts
of saturated solution of sulphate of copper by
measure.

c, c, c. Moulds suspended to the brass rod (/), and con-
nected with the zinc or positive element of the battery
(a), by means of the screw {g.)

d, d. Pieces of sheet copper suspended on the brass rod
(h), and connected with the zinc end of the battery,
by means of the screw (i), employed to keep up the
stiength of tlie cupreous solution in the decomposi-
tion cell.

To connect the moulds with the zinc or

positive element, stout copper wires or strips

of thin sheet copper are employed. In the

case of a non-metallic mould, the wire must
lead directly to the plumbagoed surface, or,

what amounts to the same thing, the plum-
bago must be extended to the point of attach-

ment. The connecting wires, and the backs
and edges of metallic moulds, must be covered
with sealing-wax varnish, or other non-con-
ducting substance, to prevent them receiving

the deposit. Before a mould is placed in the

copper solution it is advisable that everything

should be arranged, so that the immersion
may occasion immediate voltaic action. If

the connection between the zinc and the mould
is not effected until after the immersion, the

solution may act chemically on the surface of

the mould, and cause the deposit to appear

dark and dirty. Wlien a mould has remained
in the solution long enough to receive a com-
plete coating of copper, it may be lifted out

with impunity for examination. If every-

thing is going on well, the deposited metal will

present a brilliant, light, copper-coloured sur-

face. When sufficiently thick, the deposit is

removed with care, washed and placed to dry.

Electrotype medals may be polished with

wash-leather and the plate brush, or bronzed.

Various natural objects such as insects, fruits,

&c. ; small works of art, such as busts and
statuettes ; cheinical vessels, particularly glass

flasks and retorts ; and numerous classes of

articles, may be rendered less fragile by coat-

ing them with copper by the electrotype

process.

II. Deposition of the peecious me-
tals—
The solutions generally employed as elec-

trolytes from which silver and gold are respec-

tively separated, are those of the argento-

cyanide and the auro-cyanide of potassium.

These compounds are what chemists call double

salts ; for instance, cyanide of potassium is

simply a compound of potassium and cyanogen

;

but argento- cyanide of potassium is cyanide

of silver united with cyanide of potassium.

When a solution of this double salt is electro-

lysed silver appears at one electrode and cya-

nogen at the other, while a proportionate

amount of the simple cyanide of potassium is

formed in the solution. But if the positive

electrode is of silver, the cyanogen combines
with it, and forms cyanide of silver, which
unites with the liberated cyanide of potassium,

and so keeps up the strength of the solu-

tion.

As in the deposition of copper, the appa-

ratus used for plating or gilding may be the
single cell or the decomposition cell and bat-

tery. The necessity of economising solutions

of silver and gold has, however, led to certain

modifications in the apparatus. The single-

cell arrangement consists, as before (see above),

of an outer vessel of glass or earthenware,

containing a cell of porous biscuit ware; but

the object to be silvered or gilded is placed,

with the cyanide solution in the latter, while

the zinc is placed in the outer vessel, with the

dilute sulphuric acid.^ The zinc is usually em-
ployed in the form of a cylinder, completely

surrounding the porous cell. In the battery

arrangement the decomposition cell may be of

porcelain or glass ; the silver or gold employed
to keep up the strength of the solution may
be in plates, wires, or ingots. For plating

small objects, a single cell of a Daniell's battery

will afford ample decomposing power; gilding

may be better accomplished by using three such

1 The strength of the acid water acting upon the zinc

must be regulated according to the work to be done. If

the action between the acid and the zinc be too energeiic,

the electricity developed will be more than sufficient to

release pure metal, and hydrogen will be evolved, which
will interfere with the deposition.



616 ELECTUARY

cells. The battery arrangement is much more
convenient, effective, and economical than the

single-cell arrangement.
On a large scale, electro-plating is carried

out in oblong vats, occasionally holding from
200 to 250 gallons of solution. Silver plates

connected with a powerful voltaic or magneto-
electric battery, are placed at intervals in the

vats; they form the positive electrodes, and
correspond in extent of surface with the articles

to be coated, and face them on both sides.

The articles (tea-pots, cruet-frames, forks,

spoons, &c.) act as the negative electrodes,

and are suspended by copper wires from brass

rods laid lengthways over the vats, and con-

nected with the battery. The articles plated

are usually formed of nickel silver or German
silver, which is chosen on account of its silvery

whiteness, a quality of great importance when
portions of the coating of noble metal have
been worn away by use.

To prepare the articles for plating, they are

first boiled in a solution of potassa, to free them
from grease; they are then quickly dipped in

red nitrous acid, to remove any oxide that may
have formed on the surface, and after this

well washed in water, to remove every trace of

acid. They are then suspended from copper

wires, and dipped into a solution of mercury in

cyanide of potassium, or some other mercurial

solution, and afterwards washed in water, as

before. The amalgamation of the surface

effected by the last operation promotes the

adhesion of the film of silver. The articles

having been weighed, are now immersed in the

silvering solution, and left until a sufficient

amount of silver has been deposited on them.
Their condition at any time may be ascertained

by weighing a test-object removed from the

solution. In some electro-plating establish-

ments the silvering solution is kept constantly

stirred by simple mechanical arrangements;

in others, continual motion is given to the sus-

pended articles. On being removed from the

vats the plated articles are well brushed with

brushes of fine brass wire attached to a lathe,

and cleaned with fine Calais sand; they are

afterwards polished on revolving brushes with

rottenstone, then by hand with soft leather and
rouge, and, lastly, with the naked female hand.

A lasting polish is given to some articles by
burnishing with a burnisher formed of highly

polished hardened steel, bloodstone, agate, or

fiint. The process of electro-gilding on the

large scale is nearly the same as that of electro-

plating or silvering, but, of course, plates of

gold are suspended in the solution instead of

silver plates.

Various solutions for silvering, plating, and
platinising, have been recommended. We give

below those generally employed.
1. Solvent solution. Cyanide of potassium,

2 oz ; distilled water or rain water, 1 pint

;

dissolve. Other proportions may be employed.
Used as a general solvent for salts of silver,

gold, and plutinum.

2. Silver solution. Oxide of silver ?' (not
dried), 1 oz. ; the solvent solution (No. 1), 1

pint. Used for the single-cell apparatus, its

strength being maintained as the deposition

proceeds by a fresh supply of oxide from time
to time.

Cyanide of silver dissolved in solvent solu-

tion (No. 1). This is the solution generally

employed for plating with a separate decom-
position cell.

3. Gold solution. Add to a pint of No. 1
oxide of gold, ^ oz. Used in the same manner
as the second silver solution.

Cyanide of gold dissolved in solution of

cyanide of potassium (No. 1). Used as last.

4. Platinum solution. The double chloride

of platinum and potassum, dissolved in solu-

tion of caustic potassa. Other solutions have

been proposed, but this appears to be decom-
posed with the greatest ease.

The above sketch of the electrotype art is

necessarily very imperfect. For minute de-

tails respecting manipulation, the reader is

referred to the excellent treatises on the subject

that have been written ; more particularly to

Ernest Spon's valuable work, entitled ' Work-
shop Receipts.'

ELECTUARY. Syn. Electttahttm, L.

Electuaries (electtjaeia) are formed of light

powders, generally vegetable, mixed up with

honey, syrup, or sugar, to the consistence of a

stiff paste. In the present Pharmacopoeia they

are included under the title Confection, but

this arrangement is manifestly improper, as

the words are not synonymous. In Conserves

and Confections the addition of the saccha-

rine matter is in much larger proportion,

and is designed to preserve the vegetable

matter; in Electuaries, the syrup is designed

merely to communicate the required form.

(Dr Murray.)
The preparation of electuaries is similar to

that of confections and conserves, and the

same precautions must be observed to reduce

tlie dry ingredients to very fine powder before

adding them to the syrup or other substances

used to give them form. Care must also be

taken to diffuse the ingredients equally through

every portion of the mass, by patient and
laborious stirring. The neglect of this point

has often led to disagreeable consequences,

from some portion of the electuary being

nearly inert, while another portion has pos-

sessed increased activity. See Confection",

CONSEEVE, LiNCTUS, &C.

Electuary of Ac'etate of Potassa. See Con-
serve.

Electuary of Al'um. Syn. Electttaeixjm

ALUMINIS, L. Prep. 1. (Phoebus.) Alum,

1 dr. ; extract of logwood, 4 dr. ; balsam of

Peru, 6 drops; water of sage, q. s. Astringent

and antiseptic ; in diarrhoea, sponginess of the

gums, &c.

1 Precipitated from pure solution of nitrate of silver by

excess of lirne water. It should he well washed, and pre-

served in bottles with distilled water.
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2. (St Marie.) Alnni, 1 dr.; catechu and
extract of bark, of each 2 dr.; conserve of

roses, 6 dr.; simple syrup, q. s.

—

Dose. A tea-

spoonful, every 4 hours; in chronic diarrhcc;i,

leucorrhoea, haemorrhages, &c. See CoNFC-
TION.

Electuary, An'odyne. St/n. Electtjabium
ANODTNUM, L. Prep. See Confection of
Opium.

Electuary, Anti'monial. St/n. Electua-
lilUM ANTiMONii, Fr. Prep. Electuary of

senna, 1 oz.; gnaiacum resin, Eethiops mineral,

prepared sulphuret of antimony, each \ oz.

;

syrup, q. s.

—

Dose, 1 dr. to 2 dr. twice a
day.

Electuary, Anti-rheumatic. Syn. EiEC-
TUARIUM ANTIRHEUMATICUM ; ChELSEA PEN-
SIONER. Prep. Guaiacum resin, 1 dr. ; rhu-

barb, 2 dr. ; bitartrate of potash, 1 oz. ; sul-

phur, 2 oz.; one nutmeg; mix the powders
with 1 lb. of honey. Take two spoonfuls

niglit agd morning.
Electuary, Ar'abic. Syn. ELECTtrABiTTM

SARZ^ COMPOSITUM, E. AeABICUM, L. ; ElEC-
TUAIEE Aeabique, Fr. Prep. From sarsa-

parilla, 5 oz.; senna and China root, of each,

3 oz. ; dried walnut peel, 1 oz. (all in fine pow-
der) ; honey, q. s.

—

Dose, 1 to 4 dr. See
Traitement Aeabique.

Electuary, Aromat'ic. Syn. Electtjabium
AEOMATICTTM (Ph. E.). This preparation differs

from the aromatic confection of the other

British colleges, in not containing chalk. It

is aromatic and stomachic, but not antacid or

absorbent. Confection.
Elecutary, Bath. Syn. Electttabittm: anti-

CACHECTICUM, E. MAETIALE, E. FERBI COM-
POSITUM, L. Prep. From blacksmiths' clinkers,

reduced to an impalpable powder, and made
into an electuary with honey or treacle, q. s.

;

afterwards adding powdered ginger and car-

bonate of magnesia, of each, 1 oz., to every lb.

of the mixture.

—

Dose. A teaspoonful night

and morning every day, for 3 or 4 days, and
again, after an equal interval, as long as

thought necessary ; as a chalybeate tonic, and
in worms.

Electuary of Bitar'trate of Potas'sa. Syn.

Electuaeium POTASS^ TARTBATis, L. Prep.

(Monro.) Cream of Tartar, 1 oz,; powdered
ginger and conserve of roses, of each 1 dr.

;

syrup of orange peel, q. s,

—

Dose, 1 to 3 dr.

;

as a hydragogue purge. It is also a useful

laxative in common cases. See Confection
OF Gbeam of Tartae.

Electuary, Black. Syn. Trousseau's elec-

TUAEY, Trousseau's black tonic ; Elec-
TUARIUM NiaRUM, E. FEEEI TANNATIS, L.

Prep. From sesquichloride of iron, 4 dr.

;

tannin, 1 dr. ; confection of roses, 2 oz. ; syrup

of orange peel, 1 oz. Tonic and astringent.

—Dose, 5 to 30 gr.

Electuary of Black Pep'per. See Confec-
tion OF Pepper.

Electuary of Burnt Sponge. Syn. Electu-
aeium SPONGi.ffi usT.aB, L. Prep. (Hulse.)

Burnt sponge, 10 gr,; rhub irh, 4 gr. ; conserve

of roses, q. s. For a dose, to be taken night

and morning; in scrofula, glandular swellings,

&C. Sou CONFEOTION OF SPONOE.
Electuary of Cas'sia. Syn. Eleotuabipm

CASSi.E (Ph. D. 1826.), E.G. FisTULiE (Ph..E.),

L. Prep. (Ph. D. 182 !.) Fresh cassia pulp

and syrup of orange, of each,
.i-

lb.; uuiniia,

2 oz. ; tamarind pulp, 1 oz. ; mix, and evapo-

rate to a proper consistence.

—

Dose, 2 dr. to

1 oz.; as a gentle laxative for children, or as

a vehicle for other cathartics. That of the

shops is commonly made with equnl parts of

tamarind and cassia pulps, mixed with yth of

manna, and flavoured with a few drops of

tincture of orange peel, without any evapora-

tion. See Confection.
Electuary of Cat'echu. Syn. Electuaeium

CATECHU, CONFEOTIO C, C. JAPONICA, L.

Prep. (Ph. E.) Powdered catechu and kino,

of each, 4 oz. ; cinnamon and nutmegs, of each,

1 oz. ; opium (dissolved in a little sherry), 1^
dr.; syrup of red roses (evaporated to the con-

sistence of honey), 14 pint. See Confection,
and below.

Electuary of Catechu (Compound). S,i/n.

Electuaeium catechu compositum (Ph. D.).

See Confections. Both the above are astrin-

gent, aromatic, and anodyne.

—

Dose, 15 gr.

to 1 dr., or more; in diarrhoea, dysentery,

&c.

Electuary, Cathar'tic. Syn. Electuaeium
cathabticum, L. Prep. 1. Confection of

senna, IJ oz. ; flowers of sulphur, | oz.; syrup

of roses or of orange peel, q. s.

—

Dose. A tea-

spoonful, 3 or 4 times a day, in piles ; or, 2 to

3 teaspoonfuls, as a gentle laxative for females,

and in skin diseases, gonorrhoea, &c. A mild

and excellent medicine. It may be safely

given in larger doses.

2. (Brera.) Aloes, 8 gr. ; cream of tartar,

2 dr. ; honey, q. s. For a dose. In amenor-

rhoea, attributed to abdominal engorgement.

Electuary, Cephalic. Syn. Electuarium
CBPHALICUM, E. VALERIANA COMPOSITUM, L.

Prep. (Hosp. P.) Valerian root and mistletoe

of the oak, of each 1 oz. ; honey, 1^ oz. ; tinc-

ture of henbane, q. s. to make an electuary.

In nervous and rheumatic headache, &c.

;

assisted by an aperient.

Electuary of Char'coal. Syn. Electuaeium
CARBONIS, E. CARBONII, CONFECTIO C, L.

Prep. 1. (Hosp. F.) Confection of senna, 2

oz. ; fresh burnt charcoal, | oz. ; carbonate of

soda, z oz. ; syrup of orange peel, q. s,

2. (Radius.) Electuary of senna, 2 oz.

;

powdered charcoal and carbonate of soda, of

each, 1 dr. Both the above are given in

obstinate constipation.

—

Dose, 1 to 3 teaspoon-

fuls twice a day. See Electuaey foe the
Teeth.

Electuary for Chol'era. Syn. Electua-

eium anti-choleeicum, L. The preparations

that come under this name are numerous, in-

cluding aromatic confection, and several like

absorbent or astringent preparations. This
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name has been given to the American remedy

for cholera, noticed at page
Electuary of Cincho'na Bark. Syn. Elec-

TUAKT OF BAEK; ElECTUABITTM CINCHONA,
L. Prep. 1. From yellow bark and simple

syiup, of each 1 oz. ; conserve of red roses

and confection of orange peel, of each § oz.

Tonic and febrifuge.

—

Dose, 1 to 4 dr.; in de-

bility, agues, &c.

2. (Riidius.) Peruvian bark, 1 oz. ; syrup

of orange peel, q. s. As the last.

—

Dose, a

teaspoonful or more, 3 or 4 times daily. (See

helow.)

Electuary of Cinchona (Compound). Syn.

Electuaeium cinchon^s; compositum, L.

Frep. 1. (Acidulated,—Copland.) Yellow

bark, 1 oz.; confection of roses, \ oz.; diluted

sulphuric acid, 1 dr.; syrup of ginger, 1^ oz

2. (Astringent,— Saunders.) Powdered
Peruvian bark, orange peel, and conserves of

roses and hips, of each 6 dr. ; crabs' eyes (or

prepared chalk), 2 dr. ; syrup of catechu, q. s.—I)ose. A teaspoonful, 2 or 3 times daily ; in

chronic diarrhoea, &c.

3. (With Catechu,—Pierquin.) Peruvian
bark, 1 oz. ; catechu and balsam of tolu, of

each 1 dr.; syrup of comfrey (Symphytum
officinale,—Linn.), q. s.

—

Dose. As the last

;

in spitting of blood, hsemorrhages, &c.

4. (With Cloves,—Dewees.) Peruvian
bark, 2 oz. ; cloves, 1 dr. (better, 4 dr.)

;

simple syrup, q. s. A piece the size of a walnut,

every hour or two, during the intermission of

an ague.

5. (With Ieon,—Cadet.) Peruvian bark,

6 dr. ; oxide of iron and confection of opium,
of each 2 dr.; syrup of cinnamon, q. s.

—

Dose.
A teaspoonful, or more, twice a day ; in dropsy
of the belly, after the evacuation of the fluid,

and as a tonic in debility, accompanied by
nervous excitement, &c., in the absence of

fever.

6. (Quarin's.) Red bark, 1 oz. ; ammoniated
iron, 1 dr. ; made into an electuary with equal
parts of oxymel of squills and syrup of the
' five roots ' (diuretic). Tonic, febrifuge, and
pectoral.

7. (With Sal-Ammoniac,— P. Cod.) Gray
bark, 2^ oz. ; hydrochlorate of ammonia, 1 dr.

;

honey and syrup of wormwood, of each 2 oz.

In intermitteuts occurring in scrofulous sub-
jects.

8. (With Soda,—P. Cod.) Powdered cin-

chona, 1 oz. ; carbonate of soda, 2 dr.; thin
mucilage, q. s. to mix. Tonic, febrifuge, and
stomachic.— Dose, 2 dr., 2 or 3 times a day;
in agues, complicated with acidity and dys-
pepsia.

9. (With Sulphue,—Cadet.) Peruvian
bark, 1 dr. ; sulphur, crabs' eyes (chalk), and
spermaceti, of each 2 dr. ; extract of opium, 4
dr. ; conserve of roses, 4 dr. ; syrup of milfoil,

q. s. Higlily praised in debility irom phthisis.—Dose. A teaspoonful, 2 or 3 times a day,
assisted with the liberal use of raw or lightly
boiled eggs and cod-liver oil.

10. (With Tin,—Cadet.) Peruvian bark
1 oz. ; tin filings and valerian root, of each i
oz. ; syrup of saffron, q. s. In epilepsy, worms,
&c.

—

Dose. A teaspoonful, morning and even-

ing. See Confection of Baek.
Electuary of Copai'ba. Syn. Electttaeium

COPAIBA, L. Frep. 1. Copaiba and pow-
dered cuhebs, equal parts ; conserves of roses

and orange peel, of each (in equal quantities),

q. s.

2. (Caspar.) Blanched almonds, 6 dr.;

powdered marsh-mallow root, 1 dr.; catechu,

i dr. ; balsam of copaiba, 3 dr.

3. (Ricord.) Confection of almonds, 1 oz.

;

copaiba, ^ oz. ; hard extract of rhatany, 3 dr.

;

syrup of orange peel, q. s. All the above are

excellent in gonorrhoea, gleets, &c. The last

two agree better with the stomach than most
other like preparations.

—

Dose, 1 teaspoonful,

or more (rapidly increased to 2 or 3 dr.), 3 or

4 times daily. See Confection.
Electuary of Cow'hage. Syn. Electtjaeium

DOLiCHOs, E. MUCUN.ffi, L. Frep. 1. "Dip the
pods of dolichos in treacle, allow them to drain
a moment, and then scrape ofi" the hairs for
use.

2. (Chamberlain.) As the last, nearly.

3. (Correa.) Cowhage (the hairs or setae),

40 gr. ; syrup, ^ oz.

4. (Ellis.) Cowhage (hairs), 1 dr. ; honey,

q. s.

5. (Guy's Hosp.) Cowhage (hairs), any
quantity, made into an electuary with treacle,

q. s. In worms.

—

Dose. For a child, a tea-

spoonful ; for an adult, a table-spoonful ; in

the morning, fasting, and at night, for 3 or

4 days; followed by a dose of castor oil, to

which a teaspoonful of turpentine may be ad-
vantageously added. See Cowhage.

Electuary of Cu''bebs. Syn. Electttaeitjm
cfbeb^, L. Frep. 1. See Electuaey op
Copaiba.

2. (Beral.) Cubebs and copaiba, of each 2
oz. : powdered alum, 1 oz. ; extract of opium,
5 or 6 gr. ; mix.

3. (Boucliardat.) Cubebs, 1^ oz. ; copaiba,

1 oz.; sweet spirit of nitre, i fl. dr.; oil of
peppermint, 8 or 10 drops

; powdered sugar,

q. s.

4. (Radius.) Cubebs, ^ oz. ; honey, 1 oz.

In gonorihceii, mucous discharges from the
vagina, bladder, &c.

—

Dose, 1 teaspoonful,

afterwards increased to 2 or 3 teaspoonfuls,

twice or thrice daily. See Confection of
Copaiba, Electuaey of C, &c.

Electuary, Demul'cent. Syn. Electuaeium
DEMULCENS, L. Frep. From spermaceti,
syrup of poppies, and syrup of tolu, of each
2 dr.; powdered gum tnigacanth, 1 dr.; con-

fection of roses, 6 dr.; nitre, ^ dr.

—

Dose. A
piece the size of a small iilbert, frequently;

as a pectoral and demulcent in coughs, hoarse-

ness, &c.

Electuary, Deoh'strnent. Syn. Electuaeium
deobsteuens, L. Frep. (Copland.) Con-
fection of senna, 1^ oz. ; crcain of tartar, 1
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07,.; sulphur and syrup of ginger, of each 6

dr. ; borax, 3 dr. ; syrup of poppies, 2 dr.

—

Dose. A te:»spoonful, or more, nightly ; in

the obstinate constipation of females, painful

and suppressed menstruation, &c.

Electuary for Dys'entery. <%». Electtta-

EIUM ANTI-DYSENTERICUM (Ph. E. 1744), L.

Electuary of catccliu, mixed with half its

weight of Locatel's balsam.

Electuary, Emmen'agogue. Sj/n Electtja-

EIUM EMMENAGOGICUM, L. Prep. From
myrrh, 1 dr.; ammoniated iron, 1 scrup.

;

syrup of ginger, q. s. to mix.

—

Dose, ^ dr. to

1 dr., night and morning; in deficient or sup-

pressed menstruation.

Electuary for Epilep'sy. St/n. EtECTUA-KiUM
ANTi-EPiLEPTicuM, L. Frep. 1. See Elec-
tuary OF Cinchona (Comp.), No. 10.

2. (Dr Mead.) Powdered cinchona, 1 oz.

;

valerian and tin (both in powder), of each, J

oz.j syrup, q. s. to mix.

—

Dose. A teaspoon-

ful, night and morning.
Electuary, Feh'rifuge. See Electuaet op

Cinchona, &c.

Electuary, Compound Guaiacum. Si/n. Eiec-
TXJAEITJM GTTAIACI COMPOSITUM. (Mid. H.)
JPrep. Guaiacum resin, 2 dr.; rhubarb, 1 dr.

;

sulphur, 2 dr. ; nitre, 2 dr. ; syrup of poppies,

q. s. ; mix.

—

Dose, i dr. to 1 dr.

Electuary of In'digo. Si/n. Eiecttjaeitjm

INDIGI, E. I'IGMEnti indici, L. Prep. (Phoe-

bus.) Powdered indigo, 4 dr. ; aromatic pow-
der, i dr. ; syrup, 1 fl. oz. or q. s. In spasmodic
diseases, especially in epilepsy, chorea, and
hysteria, and the convulsions of children. It

has also been used with advantage in that

species of impotence in which strychnia is

useful. The above quantity is to be all taken,

in divided doses, during the day. To be of

permanent advantage, it should be continued

for several weeks.

Electuary of IpecacuanTia. See Confec-
tion.

Electuary of Jal'ap. See Confection.
Electuary of Kermes. Maemelade de za-

NETTI ; ElECTUAEIUM KEEMETIS, E. K. MI-
NEEALIS, L. Prep. From manna, 4 oz. J pulp
of cassia and oil of almonds, of each 2 oz.

;

butter of cacao, | oz. : Kermes mineral, 10 gr.

;

syrup of marsh-mallow, 3 fl. oz. ; syrup of

orange flower, q. s. A diaphoretic laxative.

—

Dose, 1 to 4 teaspoonfuls, or more.

Electuary of Lau'rel Ber'ries. See Confec-
tion OF Rub.

Electuary, Len'itive. See Confection of
Senna.

Electuary, Mahomed's. Prep. 1. From gro-

cer's currants, 2 oz.
;
powdered senna, | oz.

;

powdered ginger, 1 dr. ; finely powdered cap-

sicum and cloves, of each 20 gr. ; croton oil,

3 drops ; conserve of roses and syrup of saffron,

of each in equal parts, q. s. to mix.

2. (Bateman.) Currants, 1 oz. ; senna, i
oz. ; ginger, ^ dr. ; syrup of roses, q. s. ; cro-

ton oil, 1 drop.

—

Dose, 1 or 2 teaspoonfuls,

early in the morningj in dyspepsia and habitual

constipation. The first formulary produces a
most useful medicine, particularly for free-

livers.

Electuary of Male Fern. Syn. Electua-
EiUM FELicis MAEis, L. Prep. 1. Powder
of male fern, 3 dr. ; conserve of roses, 1 oz.

2. (Radius.) Ethereal extract of male fei'U,

i dr. ; honey of roses, 1 oz. The half of either

to be taken at night, and the remainder the
next morning. In worms.

Electuary, Mustard. %w. Electuaeiuit
SIN A PIS. (Guy's H.) Prep. Mustard seed,

lightly bruised, 1 oz. ; sulphur, 2 dr. ; syrup
of orange peel, 1 fl. oz.

—

Dose, 1 dr., 3 or 4
times a day.

Electuary of Ni'tre. Si/n. Electuaeium
POTASS^ NiTEATis, L. Prep. (Hosp. F.)

Nitre, 3 dr. ; confection of roses, 2 oz.

—

Dose.
A piece of the size of a filbert, where the use

of nitre is indicated. See Confection.
Electuary, Olibanum. S^n. Electuaeium

OLIBANI. [Fr.] Prep. Olibanum, i oz.

;

balsam of copaiva, g oz. ; conserve of hips, 1

oz. ; syrup, q. s.

—

Dose, 2 dr. twice a day.

Electuary of O'pium. See Confection of
Opium.

Electuary, Pec'toral. Syn. Electuaeium
PECTOEALE, L. Prep. 1. (Ph. E. 1744.)

From conserve of roses, 2 oz. ; compound pow-
der of tragacanth, 4 dr. ; flowers of benzoin, 1

dr. ; syrup of tolu, q. s.

—

Dose. A little, ad
libitum.

2. Oxymel of squills, syrup of marsh-mal-
lows, mucilage of gum Arabic, and syrup of

tolu, of each J oz. ; powdered lump sugar, 2 oz.

As the last.

Electuary of Pep'per. See Confection, and
above.

Electuary for Piles. Si/n. Electuaeium
H.ffiMOEEHOiDALE, L. Prep. 1. See Con-
fection and Electuaet of Peppee.

2. (Dr Copland.) Cream of tartar, 1 oz.

;

precipitated sulphur (pure), 3 dr. ; confection

of senna, 2 oz. j syrup of orange peel or ginger,

q. s. to mix.

3. (Dr Graves.) Confection of senna and
sulphur, of each 1 oz. j balsam of copaiba and
cream of tartar, of each J oz. ; jalap and
ginger, of each 1 dr.; syrup of orange peel,

q. s.

4. (Hosp. F.) Confection of senna, 2 oz.

;

black pepper and precipitated sulphur, of each

J oz. ; oil of cubebs, 1 dr. ; syrup, q. s. The
last three are useful laxatives in piles, and by
their preventing the accumulation and hard-

ening of the faeces, often remove the affection,

—Dose. A teaspoon ful, three or four times a

day. From the difficulty experienced in pro-

curing pure precipitated sulphur, washed sub-

limed sulphur may be advantageously substi-

tuted.

Electuary of Pomegrar'ate /S'yw. Electu-
aeium GEANATI, L. Prep. 1. From the

root-bark, 1 dr. ; assafcetida, ^ dr. ; croton oil,

6 drops; conserve of roses, 1 oz.

—

Dose, A
teaspoonful, night and morning.
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2. (Radius.') Extract of the root-bark, 6 dr.

;

lemon juice, 2 fl. dr.; linden water, 3 fl. dr.

j

gum tragacanth, q. s. to make an electuary.

One half to be taken at once ; the remainder
in an hour. Both are given in tape-worm.

Electuary of Prunes. Syn. Electuaeium
Prunontjm. (Zwelfer.) Prep. Pulp of prunes
boiled to a due consistence, 2 lbs. ; pure sugar,

lib.

Electuary of Resin. See Confection of
Resin.

Electuary of Ehubarb. Syn. EtECTtrAEiUM
EHEi, L. Prep. (Saunders.) Powdered rhu-

barb, IJ dr.; sulphate of potass a, 1 dr. ; cream
of tartar, 4 dr. ; pulp of tamarinds, 2 oz.

—

JDose. A teaspooonful, as a mild stomachic
laxative.

Electuary, Compound Saffron. Syn. Elec-
TUARIUM CROCI COMPOSITUM. CONFECTION
d'Hyacinthe, [P.] Prep. Prepared Armenian
bole, 8 oz. ; levigated crab's eyes, 8 oz. ; cinna-

mon, 3 oz.; yellow sandal, red sandal, myrrh,
of each 1 oz. ; dittany of Crete, 1 oz. ; all in

fine powder. On the other hand, dissolve 1^
lb. of honey in 3 lbs. of syrup of pinks, over
a gentle fire, and strain, and when nearly cold

stir into it 1 oz. of saff"ron in powder. Let
stand twelve houi's, and then stir in carefully

the powders first mentioned.

Electuary of Scam'mony. See Confection.
Electuary for Scur'vy. See Conserve (Anti-

scorbutic).

Electuary of Sen'na. See Confection of
Senna.

Electuary of Squills. Syn. ELECTUAEirM
SCILL^, L. Prep. 1. Oxymel of squills, 2
fl. oz. ; cream of tartar and powdered sugar, of

each Ij oz.

—

Dose, 1 to 2 teaspoonsf'als, as a

laxative and expectorant ; in old coughs, &c.

2. (Radius.) Squills, nitre, gum ammoni-
acum, and tartrate (bitartrate) of potassa, of

each 2 dr. ; sal-ammoniac, 20 gr. ; syrup of

cinnamon, q. s.

—

Dose, 2 dr. ; three times a

day; in dropsies. See Conserve of Sauiits.
Electuary of Steel. Syn. Electuaeium

FERRI, E. CHALYBEATUM, L. Prep. 1. (Dr
Collier.) Potassio- tartrate of iron, ^ oz. ;

confection of roses, 1 oz. ; syrup q. s. to mix.

2. (Collier.) Precipitated sesquioxide of

iron, 1 oz. ; honey, 2 oz. ; ginger syrup, 5 fi.

oz. Both the above are tonic and emmena-
gogue.

—

Dose. One teaspoonful, thrice a day.

See Confection.
Electuary, Stim'ulant. Syn. Electuarium

STIMULANS, L. Prep. From gum ammoni-
acum (strained), 1 oz. ; vinegar of squills, 3

oz. ; mixed with a gentle heat, and spread on
leather. Applied to the chest or pit of the
stomach, as a mild counter-irritant and anti-

sj)asiiiodic; and as a discutieut to tumid glands
and indolent tumours. It is wrongly called

an electuary.

Electuary, Stomach'ic. Syn. Dinner elec-
TUAKY; Electuarium stomachicum, Con-
FECTio STOMACniCA, L. Prep. 1. Rhubarb,
ginger, and extract of chamomile, of each 1

dr. ; confection of orange peel, 4 dr. ; syrup

q. s.

2. Rhubarb and gentian, of each, 1^ dr.

;

extract of hops and powdered capsicum, of

each g dr. ; oil of chamomile, 12 drops ; con-

fection of hips and syrup of orange peel, of

each ^ oz.

3. Green peppermint, lump sugar, and con-

fection of orange peel, equal parts.

—

Dose. A
teaspoonful, an hour before a meal. They ai-e

all excellent stomachics, and are useful to im-

prove the appetite, and in dyspepsia.

Electuary of Sul'phur. See Confection
OF SULPHUR, and below.

Electuary of Sulphur (Compound). Syn.
Electuarium sulphueis compositum, L.

Prep. 1. Sulphur, f oz. ; cream of tartar,

1 oz. ; confections of senna and black pepper,

of each 2 oz. ; syrup of ginger, 1 fl. oz. An
excellent medicine in piles.

—

Dose, A tea-

spoonful, twice a day.

2. (With Borax.) Flowers of sulphur, 1

oz. ; cream of tartar, 1^ oz. ; borax, ^ oz.

;

confection of senna, 2^ oz. ; syrup of orange
peel q. s. to mix.

—

Dose. 1 to 3 teaspoonfuls,

in diseases of the uterine organs and lower

bowels. See Confection.
Electuary for the Teeth. Syn. Electuaeium

DBNTiFRicuM, L. See Tooth Paste, Den-
tifrice, &c.

Electuary of Tin. See Confection of tin,

and below.

Electuary of Tin (Compound). Syn. Elec-
tuarium STANNI COMPOSITUM, L. Prep. 1.

Powdered tin, 1 oz.; confection of oil of tur-

pentine, 2 oz.

2. (Dr Cheston.) Tin filings, 4 dr. ; car-

bonate of iron (sesquioxide), 1 dr. j conserve

of wormwood, 3 dr.

3. (Foy.) Powder of tin, 1 oz. ; extract of

wormwood and powdered jalap, of each, 1 dr.;

compound syr\ip of chicory q. s. In worms.
—Dose. A tablespoont'ul, or more, for 2 or 3
successive mornings, fasting ; followed by a

purge.

Electuary of Tur'pentine. Syn. Electu-
arium TEREBiNTHiN^, L. Prep. 1. (St. B.

Hosp.) Common turpentine, 1 oz. ; honey, 2
oz.

—

Dose, 1 to 2 teaspoonfuls; in complaints

of the urinary organs, worms, &c.

2. (Radius.) Turpentine, soap, and rhubarb,

of each, 1 dr. ; syrup of wormwood, q. s.

—

Dose. Three teaspoonfuls a day ; in dropsy,

worms, &c.

3. (E. Olei Terebinthin^,—Copland.)

As eonleclion of turpentine,—Ph. D. See
Confection.

Electuary, Ver'mifuge. Syn. Electuaeium
ANXHELMIiNTICUM, E. VERMIFUGUM, L. Prep.

1. (Bresmer.) Worm-seed and tansy-seed, of

each 4 dr. ; powdered valerian root, 2 dr.

;

jalap and sulphate of potassa, of each 1^ to

^ dr. ; oxymel of quills, q. s. to mix.

—

Dose.

A teaspoonful, or more ; repeated night and
morning, followed by a brisk purge.

2. (Rosenstein.) Worm-seed, 10 gr.; sul-
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phate of iron, 4 gr.
;
jalnp and honey, of each

20 gr. For two doses, as the last. 2 or 3 dr.

of coiifectiou of senna are often substituted

for the jahip and honey.

3. (l^'oy.) AloLis, i oz. ; common salt, 3 dr.

;

flour, 2 oz. ; honey q. s. to form a stiff paste.

Used as a suppository in ascarides.

4. Flowers of sulphur, 4 oz. ; powdered
jalap, 1 oz. ; powdered bark, 1 oz. ; syrup of

buckthorn q. s.

—

Dose. Two or three tea-

spoonfuls, every morning early. See Con-
fection and Eleotuaey of Tin, Tttepen-
TINE, WOKM-SEED, &C.

Electuary for Worms. See Electttaet
Vbemifuge (above).

EL'EMENTS. Si/n. Elementaet bodies.

Simple b. j Eiementa, L. In chemistry,

those substances or bodies which have hitherto

resisted every attempt which has been made
to decompose them, or to resolve them into

simpler forms of matter. Earth, air, fire,

and water, wei'e regarded by the ancients as

simple bodies, of which all others are com-
posed, and they still constitute the 'four

elements' of the vulgar. The imaginary prin-

ciples or elements of the alchemists were termed
salt, sulphur, and mercury. About sixty -four

different kinds of matter are at present recog-

nised as elementary bodies. They are sub-

stances having the most diverse characters.

The great majority exist in the solid state;

bromide and mercury are liquid; while oxygen,
hydrogen, nitrogen, and chlorine, are gaseous.

About four fifths of the elements are metallic,

as instanced hy gold, silver, copper, iron, &c.

;

the remainder are non-metallic, as instanced

by carbon, sulphur, phosphorus, &c. A list of

the known elements is given under the head
of Atomic Weights (which see).

EL'EML Syn. Gum elemi; Elemi (B.P.).

"A terebinthinate concretion, from an un-
certain plant." (Ph. L.) Mexican elemi
is known to be the produce of a species of

the genus Elaphrium. Manilla elemi is pro-

bably the product of Canarium commune.
Prop., S^c. The elemi of commerce is of a

pale-yellow colour, brittle without, but soft

and tough within; it has a warm bitter taste,

and a fragrant aromatic smell, partaking of

fennel and juniper. It is only partially trans-

parent even in thin plates, is very fusible, and
has a density a little greater than that of

water. It contains 12J per cent, of volatile

oil (oil of elemi). It is used to give toughness
to lacquers and varnishes, and in medicine in

the preparation of elemi ointment.
Fur. The elemi of the shops is often adul-

terated, but more frequently a factitious kind
is sold for the genuine gum. This fraud may
be detected by exposing the suspected article

to heat, along with a little water, when the

factitious fragrance of the spurious article

evaporates, and the coarse terebinthinate smell

of the resin used to adulterate it, or which is

sold for it, becomes readily distinguishable.

Elemi, Facti"tious. Frep. 1, Yellow resin.

8 lbs. ; melt, add Canada balsam, 2 lbs ; with-

draw the vessel from the heat, and further
add of oil of juniper, 2 dr.; oil of sweet fennel,

1 dr. ; oil of nutmeg, \ dr.

2. Yellow resin, 7 lb. ; Canada balsam, 1 lb.

;

juniper oil bottoms, 4 dr. ; oil of mace, 3 dr.

;

mix as before.

EL'EMIN. The crystalline resin of gum
elemi.

ELIX'IE. In pharmacy, a name formerly
applied to various compound tinctures, and to

preparations supposed to contain the quint-

essence of other substances. (It is still applied
to several popular remedies.) The elixirs of

the alchemists were solutions employed in
their fruitless attempts to transmute the baser
metals into gold.

Elixir, Ac'id. Syn. Elixie acidum, L.
Frep. 1. (Dippell's) Sulphuric acid, 1 part,

dropped gradually into rectified spirit of wine,

5 parts ; placed in a large flask, and afterwards
coloured by digestion on animal kermes and
saffron, of each 1 part.

2. (Haller's,—Ph. Sax. 1837.) From sul-

phuric acid and rectified spirit, of each 1 part;

as before.

3. (Vogler's.) From sulphuric acid and
nitrous ether, equal parts, as above. Astrin-

gent and antiseptic.

—

Dose. A few drops, in

water.

Elixir of Al'oes. Syn. Compound tinctuee
OF ALOES ; Elixib ALOES, L. See Tinctuee.

Elixir of Aloes (Compound). Syn. Elixir
OF ALOES COMPOSITUM, L. Frep. (Dr Copland.)
Acetate of potassa, inspissated ox-gall, socrotine

aloes, and myrrh, of each 2 dr. ; hay saffron,

1 dr. ; brandy (or proof spirit), 2^ fl. oz.

;

digest a week, and strain. Stomachic and
laxative.

—

Dose. A teaspoonful, or more; in

dyspepsia, constipation, &c.

Elixir, Anti-asthmat'ic. Syn. Elixie anti-
ASTHMATICUM, L. Prep. 1. Oil of aniseed,

camphor, and balsam of tolu, of each 1 oz.

;

cochineal, 1 dr. ; proof spirit, 1 gal. j digest a

week, and fllter.

2. As the last, adding powdered opinm, 1^
oz.

—

Dose. A teaspoonful to allay irritation,

asieisted by an occasional dose of aperient me-
dicine ; in asthma, chronic coughs, &c.

3. (Boerhaave's.) Aniseed, asarabacca, ele-

campane, liquorice root, orris root, and sweeb
flag (calamus), of each equal parts ; made
into a tincture, with brandy.

—

Dose, 20 to

40 drops.

Elixir Antigoutteux de Villette is a tinc-

ture of 100 parts brown cinchona bark,

50 parts poppy petals, 25 parts sassafras,

50 parts guaiacum in 4,000 parts rum,
mixed with 2,500 parts syrup of sarsaparilla

.

(Hager.)
Elixir, Anti-scrofulous. Syn. Elixie anti-

SCEOFULOSUM, L. Frep. 1. (P. Cod.) The
ammoniated tincture of gentian. See Tinc-
tuee.

2. (Desforges.) Guaiacum, 5 oz. ; cinchona

hark and pellitory of each 3 oz. ; cloves.
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5 dr. ; orange peel and benzoin, of each 2 dr.;

hay saffron, i dr. ; rectified spirit and brandy,

of each ^ pint ; digest a week, and filter.

Used as an application to scorbutic gums.
Elixir, Bitter. Syn. Elixik amaeum

(Pli. Germ.) Prep. Extract of buckbean,
extract of orange peel, of each 2 parts ; pepper-

mint water, alcohol (68 per cent), of each 16
parts; spirit of ether (made of 3 parts of

alcohol and 1 part of ether), 1 part. Dissolve

and mix.

Elixir, Boerhaave's Asthmat'ic. See Elixir
Antiasthmatic (above).

Elixir, Boerhaave's Vis'ceral. S^n. Elixie
Boerhaavii, E. B. visceeale, L. Frep. (Ph.

Han.) Aloes, myrrh, and saffron, of each 1

oz.; tartrate of potassa, 2 oz.; alcohol (strongest

rectified spirit), 14 oz. ; water, Icz.; macerate
3 days, and filter. This preparation " has

been higlily praised in visceral obstruction."

(Dr Griffith.)—Z'ose, 1 to 3 teaspoonfuls.

Elixir of Celery (Dr Wilkinson's.) For
increasing, preserving, and producing viri-

lity. Juniper berries, angelica root, lovage

root, of each 1 part; spirit, 12 parts;

orange-flower water, rose water, of each 4
parts; spring water, sufficient. Distil 20
parts, and mix the distillate with 12 parts

clarified honey. (Hager.)

Elixir, Claude's. Si/n. Elixie Clatjdeei,
L. 1. (Pideret.) Salt of tartar, sal-ammoniac,

strained aloes, and myrrh, of each 1 oz.

;

elder-flower water, 1\ pint, digest, with agi-

tation, for 24 hours, and filter.

2. (Parrish ) Carbonate of potassa, 1 oz.

;

aloes, guaiacum, myrrh, saffron, and rhubarb
(.contused), of each 2 dr. ; water, 18 fl. oz.

Macerate a few days, and decant.

—

Dose, 1 to

2 teaspoonfuls; in an enorr cea, constipation,

scurvy, visceral obstructi(jns, &c.

Elixir, Cough. Si/n. Elixie anti-catae-
ehale, L. Frep. 1. See Anti-asthmatic
Elixie.

2. (Hufeland.) Extracts of blessed thistle

and dulcamara, of each 1 dr. ; cherry-laurel

water, 1 fl. dr.; fennel-water, 1 fl. oz.

—

Dose,
1 to 2 teaspoonfuls, 3 or 4 times a day. It is

a most useful remedy in coughs occurring in

nervous, hysterical, or irritable patients. See
Elixie oe Ipecactjanha, Elixie Lettsom's,
&c. (belotv).

Elixir, Daflfy's. S^n. Elixie salittis, E.

SENNJE COMPOSITUM, TiNCTUEA SENN^ COM-
posita, L. This is an aromatised and sweet-
ened tincture of senna, to which other cathar-

tics are generally added. Nearly every drug-
house has its own formula for this article.

The following are those employed in the Lon-
don trade :

—

Prep. 1. East India senna, 1\ lb.; jalap,

5 oz.; coriander seed and aniseed, of each -^ lb.;

rhubarb, 5 lb. ; red sanders wood, 2 oz. ; salt

of tartar, 2 oz. ; treacle, 7 lbs. ; rectified spirit

of wine, 2^ galls.; water, 3i galls. All the
solids are well bruised, and macerated in the
mixed fluids for 14 days, when the whole is

pressed, and strained through a flannel bag.

It is too glutinous to run through filtering

paper.

2. Senna, rhubarb, and aniseed, of each

2 lbs. ; jalap and caraways, of each 1 lb. ; red

sanders wood, 5 lb. ; brown sugar, 7 lbs.;proof

spirit, 10 galls. ; as the last.

3. Senna, 56 lbs. ; aniseed, 7 lbs. ; rhubarb
(East India), 14 lbs. ; coriander seed, 6 lbs.

;

caraway seed and red sanders wood, of each
5 lbs. ; cassia bark and jalap, of each 3 lbs.

;

proof spirit, 100 galls. ; digest for 14 days,

press, strain, and add molasses, 84 lbs. ; mix
well, and either clarify or strain through
flannel.

4. For proof spirit in the last two formulae,

equal parts of spirit of wine and water are

employed by the smaller houses.

5. (Redwood.) Senna, ^ lb. ; aniseed, cara-

ways, and jalap, of each 1 oz. 2 dr.; juniper

berries, 2^ oz. ; proof spirit, 6 pints ; mace-
rate for 14 days, then add of treacle, lOJ oz. j

water, 1 lb. 5 oz. ; mix and strain.

6. (Dicey's.) Senna, 1 lb. ; guaiacum shav-

ings, elecampane root (dried), aniseed, caraway
seed, coriander seed, and liquorice root, of

each I lb. ; stoned raisins, 2 lbs. ; proof

spirit or brandy, 9 quarts; macerate for 10
days.

7. (Swinton's.) Senna, 1 lb. ; jalap, 3 lbs.

;

coriander seed, caraway seed, liquorice root,

and elecampane root, of each 4 oz. ; moist

sugar, 2 lbs. ; rectified spirit of wine and
water, of each 1 gal. ; as the last.

Obs. Dafly's elixir is a favorite purge with
drunkards, and is a common and very popular

remedy in flatulent colic, dyspepsia, diarrhoea,

&c.

—

Dose, 1 to 4 table-spoonfuls, or more.

Elixir de Pepsin Digestif. (Grimault & Co.)

For loss of appetite and disordered diges-

tion. Contains pepsine, in quantities not

at all proportionate to the price of the

article.

Elixir Deslauriers Toni-Febrifuge au
Quinquina at Caffe. A tonic febrifuge. Yellow
cinchona (Koningschina), 20 grammes; bi'own

cinchona, 8 grammes; powdered coffee beans,

slightly roasted, 16 grammes; wine, 250
grammes ; sugar, 15 grammes ; citric acid, 2'5

grammes. Boil once after standing some
time in a warm place, and filter. Add to

the filtered liquid 85 grammes sugar and
15 grammes spirit.

Elixir de St Hubert pour les Chasseurs is a

solution of 2 parts carbolic acid in 50 parts

spirit. (Casselmann.)

Elixir, Devil's. Syn. Elixie capsici com-
POSiTUM, L. Prep. From pods of capsicum,

and cloves (bruised), of each 1 oz. ;
ginger

and saffron, of each 3 oz. ; cantharides, 5 dr.

;

proof spirit, 7 lbs.; digest for 10 days.

—

Dose,

^ dr. to 3 dr., in mixtures. It is stimulating,

anti-choleraic, and aphrodisiac.

Elixir of Garlic. Si/n. Elixie Allii, L.

Prep. From garlic roots (bruised), 80 in no. j

rectified spirit, 1 pint; digest, distil to di-yness,
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and repeat the process with the same spirit

from fresh roots, a second and a third time

;

histly, add camphor, 2 dr. Diaplioretic and
pectoral.

—

Dose. A teaspoonful, twice a day ;

in astlima, old coughs, diarrhoea from debility,

&c.

Elixir, Garus's. Syn. Elixir Gari, L.;

Elixir de Gaeus, Pr. Prep. 1. Myrrh,
1 oz. ; aloes and sallron, of each ^ oz. ; cinna-

mon, cloves, and nutmeg, of each 1 dr. ;
proof

spirit, 1 quart; digest a week, add water,

5 fl. oz., and distil over 1 quart; to the distil-

late (alcoolat db Gakus) add of syrup of

maidenhair, 2 lbs. j orange-iiower water, 1^
fl. oz.

2. (Foy.) Compound tincture of saffron,

8 pints; syrup of maidenhair, 10 pints; mix ;

add caramel, q. s. to coloui', dissolved inorange-
tiower water, | pint.

'6. (P. Cod.) Aloes and saffron, of each 1 oz.

;

myrrh, ciimamon, and cloves, of each ^ oz.

;

nutmeg, i dr. ; proof spirit, 12 pints ; orange-
flower water, 16 fl. oz. ; macerate 2 days, distil

6 pints, and add to the distillate (alcoolat
DE Gaeus), of syrup of capillaire, 74 pints

;

and colour with saffron q. s.

4. (Soubeiran.) Socotrine aloes and saffron,

of each 1 oz. ; myrrh, canella alba, citron, and
nutmegs, of each ^ oz. ; spirit (sp. gr. "923),

20 lbs. ; orange-flower water, 16 fl. oz. ; mace-
rate as last, distil 10 lbs., and add to the distil-

late (alcoolat de Gaetjs), of syrup of capil-

laire, 12J lbs. ; orange-flower water, 8 fl. oz.

;

with saffron q. s. to colour.

5. (Thierry.) Aloes, myrrh, and saffron, of

each 2 dr. ; nutmeg, 4 dr. ; canella alba and
cloves, of each 1 oz. ; spirit ('864), 13 lbs.

;

draw over 12 lbs. of ' alcoolat;' add to the re-

sidue of the distillation rose water, 10 lbs.

;

distil 6 lbs., and add as much of this aromatic
water to the alcoolat as will raise its sp. gr.

to -890. Then to every 11 lbs. of the above
mixed liquor add of simple syrup, 15 lbs.; tinc-

ture of vanilla and orange peel, of each 2^ fl.

oz. ; fresh milk (skimmed), t lb. ; and tincture

of saffron q. s. to colour ; digest with agitation

for two days, and filter. Used as a stomachic,

carminative, and stimulant, in doses of a wine-

glassful. That prepared without distillation

forms an excellent stomachic purge. With
che exception of that from the 2nd formula, the

products may be regarded as agreeable cordial

liquors rather than medicines. It is much
employed on the Continent.

Elixir of Gold. Syn. Elixir aueii, L. ;

Elixir d'oe, Pr. Frep. 1. De la Motte's
Golden Drops.

2. Terchloride of gold, 20 gr. ; rectified

spirit, 6 fl. dr. ; ether, 3 fl. dr. ; dissolve.

—

JDose, 5 to 15 drops, taken in distilled water

;

in gout, scrofula, nervous diseases, cancer,

indurated glands, secondary syphilis, &c.

This last preparation is often confounded
with the gouttes d'or du General de la Motte ;

but the two are evidently distinct articles. See
Drops.

Elixir, Haller'a. See Elixir aoid {above).

Elixir, Hoffman's Visceral. Syn. Elixib
IIoffmanni, E. H. visceeale, L. Prep. 1.

As Elixir of Orange-peel,—Ph. Bor. 1847.

2. Tiiin outside peel of orange (dried),

myrrh, and centuary, of each 2 dr. ; extracts

of carduus benedictus, cascarilla, and gentian,

of each 1 dr. ; white wine (sherry), 1 quart.

Aromatic and stomachic.

—

Dose. A desserfc-

spoDuful, or more.
Elixir for Impotence in Males (Dr Ludwig

Tiedemann). Prepared from directions

given in the Puntsaou from genuine ginseng
root. 135 grammes of a dark brown aro-

matic vinous liquid, prepared by digesting

orange berries in wine. The embrocation is

an equal quantity of a pleasantly-smelling

liquid consisting of spirit with tincture of
storax and a small admixture of volatile oils.

(Hager.)

Elixir of Ipecac'uanha. Syn. Elixir ipe-

cacuanha, L. Prep. (Cadet.) Powdered
ipecacuanlm and balsam of tolu, of each 4 dr.

;

flowers of benzoin, opium, and saffron, of each
2 dr. ; oil of aniseed, 1 dr. ; camphor, 40 gr.

;

alcohol (rectified spirit), 1^ pint; digest a

week and filter.

—

Dose, 1 to 2 dr., as a stimu-

lant, diaphoretic, expectorant, and stomachic

;

in chronic coughs, asthmas, and old colds, and
in certain forms of deficient appetite, dys-

pepsia, diarrhoea, &c.

Elixir of Jal'ap. Syn. Elixir jalaps
COMPOSiTUM, L. Prep. Prom jalap, 4 oz.

;

scammony, 4 dr. ; gamboge, 2 dr. ; proof
spirit, 1 quart.

—

Dose, ^ dr. to 3 dr., as a
purgative ; especially in worms.

Elixir Karoly pour les Fourrures. A solu-

tion of camphor and carbolic acid in strong
spirit, mixed with a clear brown acrid tinc-

ture, perhaps tinct. pyrethri rosei. (Cassel-

mann.)
Elixir, Lettsom's. Prep. (Augustin.) Oil of

aniseed, 1 dr.; camphor, 1^ dr.; benzoic acid,

opium, and saffron, of each 2 dr. ; ipecacuanha
and balsam of tolu, of each 4 dr.; rectified

spirit, 2 lbs. ; digest 10 days and filter.

—

Dose,

5 to 15 drops, for a child ; ^ to 1 teaspoonful,

for an adult; in ordinary coughs, hooping-
cough, &c.

Elixir of Life, Bitter (Jacob Wolff). For
strengthening the constitution. A brandy
prepared from 1 gramme aloes, 10 grammes
cinnamon, 2"5 grammes sweet flag, 5 grammes
angelica root, '6 grammes cake saffron, 10
grammes caramel, 215 grammes glycerin,

180 grammes spirit, 350 grammes water.

(Hager.)

Elixir, Live-long. Syn. Elixir of lono-

life; E. LONGiE YiTM, L. Prep. 1. See
Tincture of Rhubarb and Aloes.

2. (Elixir Vita Matthioli.) A mixture

of several aromatics and stimulants, made with
rectified spirit.

Elixir of Myrrh. Syn. Elixir mtrrha,
L. See Tincture of Satine (Comp.),—Ph,
L. 1788.
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Elixir d'Or. See Eltxib op Gold.
Elixir of Or'ange Peel. Syn. Elixie Atr-

EATiTIOEUM COMPOSITTJM, L. Prep. 1. (Ph.

Bor. 1847.) Orange peel, 6 oz.j cinnamon,

2 oz. ; carbonate of potassa, 1 oz. ; Madeira
wine, 4 lbs. ; macerate 6 days, express the

tincture, and add of extracts of buckbean, cas-

carilla, gentian, and wormwood, of each, 1 oz.

;

dissolve, and after repose for subsidence, de-

cant and filter. An excellent aromatic bitter

and stomachic.

2. (Moscati.) Orange peel, loz.; cascarilla,

^ oz. J waters of citron peel and wormwood,
and rectified spirit, of each ^ pint; digest a

week. Resembles the last.

—

Dose (of either).

A table- spoonful to a wine-glassful.

Elixir, Parego'ric. Syn. Elixie paeegoei-
CTJM, L. See Tikcttjee of Camphor
(Comp.).

Elixir, Paregoric (Scotch). Syn. Elixie
PAEEGOEICUM SCOTICUM, L. See TiKCTUEE
OF Opium (Ammoniated).

Elixir, Pec'toral. Syn. Elixie pectoeale,
L. (Ph. E. 1745.) Balsam of tolu, 2 oz.;

gum benzoin, If oz. ; saffron, ^ oz. ; rectified

spirit, 32 fl. oz. ; digest in a gentle heat for 4
days and filter.

—

Dose, ^ to 1 teaspoonful.

(See above.)

Elixir, Pol'ychrest. Syn. Elixie poltchees-
TON, L. PrejB. (Ph. E. 1745.) Guaiacum
(gum), 6 oz. ; balsam of Peru, f oz. ; rectified

spirit, 23 fl. oz. ; digest as last, strain, and add
oil of sassafras, 2 fl. dr. Pectoral and anti-

rheumatic.

—

Dose, 10 to 60 drops, or more.
Elixir, Paracelsus's. See Elixie Peopeie-

TATis ifieloio).

Elixir Proprieta'tis. [L.] Syn. Paeacel-
SUS'S ELIXIE OF PEOPEIETY; ElIXIE DE
PEOPEiETE DE Paeacelse, Fr. An old pre-

paration, nearly corresponding to the com-
pound tincture of aloes of modern pharmacy,
and which is now sold for it. Prep. 1. (Sou-

beiran.) Tincture of n)yrrh, 4 oz. ; tinctures

of aloes and safi'ron, of each 3 oz. (' Trait.

PI) arm.' 1847.)

2. (Elixie Peopeietatis cdm Acido.)—a.

The last, slightly acidulated with oil of vitriol,

and filtered.

6.—Ph. Bor. 1847.—Aloes and myrrh, of

each 2 oz. ; saflTron, 1 oz. ; spirit (sp. gr. '900),

2 lbs. ; dilute sulphuric acid (1 to 5), 2 oz.

;

macerate 4 days, and filter.

3. (Elixie Peopeietatis Taetaeizatitm ;

E. P. Alkalizatum.) From elixir proprieta-

tis, alkalised with salt of tartar, and filtered.

The last two are old preparations, now seldom
inquired for in this country, except in places

remote from London.
Elixir, Kadcliffe's. Prep. \. From soco-

trine aloes, 6 di'. ; rhubarb, 1 dr. ; cinnamon
(cassia), cochineal, and zedoary root, of each

2 dr. ; syi up of buckthorn, 2 ti. oz. ; brandy,
I5 pint ; digest 10 days and i^train.

2. As the lust, but substituting proof spirit,

1 pint, and water, 5 pint, for the brandy.
Arouiutic, stomachic, and aperient.

—

Dose, 1

to 4 dr. ; in similar cases to those in whicL
' Daffy's Elixie' is taken.

Elixir of Eo'ses. Syn. Elixie Ros.ffi, L.
Prep. 1. Eau de rose, 2 fl. oz. ; spirits of

horseradish and scurvy grass, of each 1 fl. oz.

;

otto of roses, 3 drops ; camphor and cochineal

(both in powder), 12 gr. ; powdered sugar-
candy, i oz. ; digest, with frequent agitation,

for a week, and after repose decant the clear,

and strain through a piece of muslin. Used
as an elegant application in scurvy of the
gums, and also to perfume the breath.

2. (Beasley.) Cinnamon, 3 oz.; ginger, 2 oz.;

cloves, 1 dr.; essence of peppermint, 1 oz.;

oil of orange peel, 1 dr.; otto of roses, 15
(? 25) drops; rectified spirit, 2^ pints; digest

15 days and filter. Used as a tooth cosmetic.

Elixir Sa'crum. Tincture of aloes and rhu-
barb.

Elixir Salu'tis. Syn. Elixie of health.
The compound tincture of senna of old phar-
macy. See Elixie, Daffy's.

Elixir of Scam'mony. Syn. Elixie scam-
MONII, L. Prep. (Guibourt.) Scammony
(pure), 2 dr. ; proof spirit, 8 fl. oz. ; mix in a

suitable vessel, apply heat, set the spirit on
fire, and add of sugar, 4 oz. ; when the whole
is dissolved (melted down), extinguish the

flame, and further add of syrup of violets, 2
fl. oz. ; mix well, and after sufficient repose

decant the clear portion from the dregs. The
product should be 12 oz., containing 12 gr.

of scammony per oz.

—

Dose, 1 to 2 dessert-

spoonfuls in milk or aromatised water; or

made into an emulsion with aromatics; in

worms, &c.

Elixir, Squire's. Prep. 1. (Original For-
mula.) Aurum musivum, 3 oz. ; opium, 2 oz.

;

camphor, 1 oz. ; cochineal, ^ oz. ; sweet fennel,

5 oz. ; tincture of serpentary, 1 pint (old

meas.); spirit of aniseed, 1 gal. (old meas.);

sugar, 1 lb. ; dissolved in water, 1 pint (old

meas.) ; digest 10 days and filter.

2. Powdered opium, 2 oz. ; ginger, red San-

ders wood, and camphor, of each 1 oz. ; oil of

aniseed, ^ oz. ; oil of sweet fennel, ^ dr. ; tinc-

ture of serpentary, 1 pint; proof spirit, 5

pints; water. 1 quart; as last. Stimulant,

anodyne, diaphoretic, and pectoral.

—

Dose, 1

to 2 teaspoonfuls ; in chest affections, nervous

headaches, &c., in the absence of inflammatory
symptoms.

Elixir, Stomach'ic. Compound tincture of

gentian was formerly so called.

Elixir, Stonghton's. Prep. 1. Raisins

(stoned and bruised), 1 lb. ;
gentian root, f

lb. ; dried orange peel, 6 oz. ; serpentary, \ lb.

;

calamus aromaticus, 1^ oz. ; cardamoms, i oz.

;

sugar colouring, \ pint; brandy or proof spirit,

2 galls. ; digest a week and strain.

2. Tincture of gentian (compound), and
brandy or proof spirit, of each 1 quart; tinc-

ture of serpentary and syrup of saffron, of

each 1 pint ; tinctures of aloes and rlmbarb,

of each 5 pint; bitter almonds (bruised), 8 in

on.; digest aa before.
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3. (Foy.) Aloes and cascarilla, of each 1

dr, ; rhubarb, 4 dr. ; gentian, germander, dried

orange peel, and wormwood, of eucli 6 dr.;

rectified spirit, 32 fl. oz. ; as before. Stimu-

lant, tonic, and stomachic.

—

JDose, 20 drops to

a teaspoonful.

Elixir, Ton'ic. Si/n. Elixir eoboeans.
See TiNCTUBB of Ceown Baek (Couip.,—Wi.

Bor. 1847).

Elixir Tonique Antiglaireux de Guille. A
stomachic tonic for diarrha3a. Calumba
root, 90 parts; orris root, 60 parts; gentian

root, 8 parts; jalap root, 1500 parts; aloes,

13 parts ; saffron, 60 parts ; sulphate of

quinine, 16 parts; tartar emetic, 2 parts;

nitre, 16 parts; yellow sandal, 30 parts; syrup

prepared from barley sugar, rectified spirit,

and water, of each 11,000 parts. Macerate
the drugs in spirit for 24 hours, and dissolve

the salts in the water. Filter the liquids, mix
and leave for 24 hours, then add the syrup,

stand and filter next day. (Reveil and Hager.)

Elixir, Tooth. Si/n. Elixie dentipeicum,
L. Prep. 1. (Lefandiniere's.) Guaiacum
raspings and cloves, of each 1 oz. ; pellitory

of Spain and nutmeg, of each 2 dr. ; oil of

rosemary, 20 drops; bergamotte, 10 or 12
drops ; brandy, 1 quart ; macerate a fortnight,

and filter.

2. Cinnamon, cloves, and nutmeg, of each,

1 dr. ; vanilla, i dr. ; camphor, 10 gr. ; tinc-

ture of pellitory, 2 fl. oz. ; brandy or proof
spirit, i pint; digest as before. See Anti-
scEOFTJLOtrs and Rose Elixirs (above).

Elixir Valeriauatis Ammonici (Goddard).

Valerianic acid, 3 grammes dissolved in 40
grammes distilled water and neutralised

with ammonium carbonate. Add this to 35
grammes spirit, 50 grammes syrup, 1 drop
bitter almond oil, 2 drops oil of orange peel,

30 grammes diluted bitter almond water,

12 grammes tincture of red sandal, 3 grammes
tincture of orange peel, 2 grammes burnt
sugar, and filter.

Elixir, Vis'ceral. Si/n. Elixie visceeale,
L. See Elixirs, Boeehaave's and Hoffman's
(above).

Elixir of Vit'riol. 1. The old name for

aromatic Sulphueic Acid (which see).

2. (Mynsicht's.) See Tinctttee (Acid
Aromatic).

3. (Scourer's.) Dilute sulphuric acid 1 to

5). Used to scour metals.

4. (Sweet E. of V. ; E. Viteioli Dulci,
L.) The old name for aromatic Spirit of
Ether (which see).

5. (Virgani's). Prep. From spirit of sul-

phuric ether, 2 lb. ; aromatic tincture, 3 lb.

Elixir, Woroneje. Capsicum, 1 oz.; nitre,

i oz. ; sal-ammoniac, 2 dr.; nitro-hydrochloric

acid, 2 fl. dr.; vinegar, Ij pint; native white
or rose naphtha, or petroleum, 1| fl. dr.; olive

oil, 1 fl. oz. ; oil of peppermint (Mitcham), 15

fl. oz.; strongest rectified spirit, 6 quarts;

iigest 12 days, with constant agitation, and
VOL, I.

filter.

—

Dose, 2 teaspoonfuls every 15 mi-
nutes; in cliolera, diarrhoea, &c.

ELLAG'IC ACID. IlCVHp^.Aq. When
an aqueous infusion of nut-galls is left for

some time exposed to the atmosphere, the

tannic acid gradually disappears, and is re-

placed by gallic acid, and an insoluble grey
powder, to which the term ellagic acid was
applied by Chevreul. It is soluble in alkalies,

farming salts, and is precipitated by acids.

ELM. Si/n. Ulmus, L. A genus of trees

forming the type of the natural order UlmacetB.
The interior bark of the Vlmus campestris, or

common small-leaved elm (Ulmi cortex), is

ofBcinal in B. P. This substance is demul-
cent, diaphoretic, and diuretic, and slightly

febrifuge, astringent, and tonic. It has been
employed in agues, and as a substitute for

sarsaparilla in cutaneous eruptions, but is now
little used. The leaves of the elm-tree are re-

ported to be vulnerary. See Decoction and
Ulmin.
ElUTRIA'TION. Cleansing by washing.

The term is commonly applied to the operation
of washing insoluble powders with water, to

separate them from foreign matter, or the
coarser portion. It is usually performed by
grinding or triturating the mass with a little

water until reduced to a very fine powder, and
this paste is suddenly diffused through a large

quantity of water, contained in a deep vessel,

from which, after the subsidence of the grosser

portion, the liquid is poured into another
vessel, and allowed to deposit the fine powder
it still holds in suspension. When this has
taken place, the clear supernatant liquor is

decanted, and the sediment drained and dried.

The coarse sediment deposited in the first

vessel is now submitted to a fresh grinding
and diffusion through water, and the entire

operation is repeated until the whole of 'the

pulverisable portion is washed over. The
proper length of time for the liquid to remain
in the first vessel depends solely on the density

of the powder and the degree of fineness re-

quired in the product; heavy powders sub-

siding almost immediately, while light ones
often take several minutes to deposit the
coarser portion. Sometimes three or more
vessels are employed, and the muddy liquor,

after remaining a short time in the first, is

poured into the next one, and this, in a short

time longer, into the third, and so on, until

the last vessel is filled, by which means pow-
ders of different degrees of fineness are ob-

tained, that deposited in the hist vessel being
in the minutest state of division. The elu-

triated paste or moist powder is then drained,

and dried. On the small scale the trituration

is performed with a stone and mullcr, or in a
mortar; on the large scale, in a mill, driven

by either horse or steam power. Antimony,
chalk, bistre, and other pigments, as well as
various other substances insoluble in or un-
acted on by water, are commonly obtained in

the state of an impalpable powder by elutria-

40
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tion, or 'washing over,' as it is called by
amateurs and operatives,

ELYDOR'IC PAINTING. A method of

painting invented by M. Vincent, of Mont-
petit, in which the pigments are mixed up
with an emulsion of oil and water. It is said

to add the fresh appearance of water colours,

and the finish of miniature painting, to the

mellowness of oil colours.

EMBALMING. Syn. Mummificatioit.
The preservation of the dead bodies of ani-

mals. See PUTHEFACTION,

EMBOS'SING. The formation of ornamental
figures in relief on cloth, leather, paper, and
wood, has now been brought to such perfec-

tion as to place this species of decoration

within the reach of almost every class of so-

ciety. Embossed cloth and paper are now
employed by the bookbinder to cover even the

low-priced volumes that pass through his

hands; whilst the embossed leather that

encloses the album or ornaments our furni-

ture frequently bears the richest patterns of

the arabesque or moresque. Cloth and paper
are usually embossed by machinery; leather

and wood more frequently by hand labour.

EMBROCA'TION. Syn. Embrocatio, L.

A fluid medicine for external and local use.

Embrocations do not differ, materially, from
liniments and lotions, and are applied in the

same manner. (See those preparations, and
helow.)

Embrocation, Guestonian. Syn. Embro-
catio TEREBINTHIN^ffi CX7M ACIDO, L. Prep.

(Dr Paris.) Oil of turpentine and olive oil,

of each 1^ oz.; dilute sulphuric acid, 3 fi.

dr. ; agitate together until mixed. Used in

rheumatism, &c.

Embrocation, Lynch's. Olive oil (coloured

with alkanet root), 5 fl. oz.; oils of amber,
rosemary, and turpentine, of each 1 dr. In
bruises, rheumatism, &c.

Embrocation, Eoche's. Frep. 1. (Dr Paris.)

Olive oil, mixed with half its weight of the

oil of cloves and amber.
2. Olive oil, 2 oz.; oil of amber, 1 oz. ; oils

of cloves and lemons, of each 1 dr. For hoop-

ing-cough.

Embrocation, Ward's. See Essence.
Embrocation of Cantharides. Syn. Embro-

catio Canthaeides. (Dr Struve, in hooping-

cough.) Frep. Tartarized antimony, 1 sci'uple

;

water, 2 oz. ; tincture of cantharides, ^ oz.

To be rubbed over the region of the stomach,

covering the part afterwards with flannel.

Embrocation of Delphinia. Syn. Embro-
catio Delphini^. (Dr Turnbull.) Frep.
Delphinia, 1 scruple to 1 dr.; rectified spirit,

2 oz.

Embrocation of Quinine. Syn. Embrocatio
QuiNi^. (Dr Gustamucchia.) Frep. Sul-

phate of quinine, 8 to 12 gr. ; rectified spirit,

1 oz.

Embrocation of Veratria. Syn. Embeo-
CAiiO ViiitATBiiE. (Dr Turnbull.) Frep.

Veratria, 1 scruple to 1 dr. ; rectified spirit,

2 oz.

EMBEOID'EEY, Gold and silver fancy
work of this description may be cleaned with
a little spirit of wine, either alone or diluted
with an equal weight of water. Gin is fre-

quently used for the same purpose. The com-
mon practice of using alkaline or acid liquors

is very injurious, and frequently destroys
the beauty of the articles instead of cleaning
them.
EM'EEALD. Syn. Smaragdus ; Emeraude

[Fr.] This beautiful deep-green gem ranks
next to the diamond in value. The finest are
brought from Peru, but fair varieties are
found in Bavaria, Siberia, and India. A fine

emerald weighing 4 or 5 gr. is worth as many
pounds; one of 10 gr., about £2 per gr. ; one
of 15 gr,, £3 to £4 per gr. ; and so on in pro-

portion to the increase in size. One of 24 gr.,

if of pure water, is worth about £100. Ac-
cording to the analysis of Vauquelin, the
purest specimens consists of 65 parts silica, 14
alumina, 13 glucina, 2"56 lime, and 3'50 oxide
of chromium, to which last the gem owes its

rich green colour. See Beryl, Gems, Pastes,
&c.

Emerald Green. See Green Pigments.
EMEEY is an impure, amorphous, compact,

and opaque variety of corundum, and consists

of alumina, with a small per-centage of silica

and peroxide of iron. It occurs in Spain, the
isles of Greece, and other localities, and derives

its name from Cape Emeri, in the island of

Naxos. Its hardness is so great, that it

scratches and wears down nearly all minerals

except the diamond ; hence the use of its

powder for cutting and polishing glass and
various other hard substances. For commer-
cial purposes, the lumps of emery, as taken
from the mine, are broken into pieces about
the size of a hen's egg, which are then crushed
under stampers, similar to those used for

pounding metallic ores. The coarse powder is

then sifted through sieves covered with wire-

cloth of different degrees of fineness, by which
it is sorted into different sizes. In this state

it forms the emery of the shops, or flour emery.
For delicate pui'poses, it is afterwards prepared
by elutriation.

Emery Cakes are formed by melting emery
flour with a little beeswax, and after thorough
admixture, forming it into solid lumps of suit-

able sizes. Used to dress the edges of buff and
glaze wheels.

Emery Cloth is prepared by brushing the

surface of thin cotton cloth over with liquid

glue, and sifting the emery powder over the

surface while still warm.
Emery Paper is made in the same way as

emery cloth. Both are used either with or

without oil, in the same way as glass paper.

Emery Sticks are made of pieces of wood in

the same way, and are used for the same pur-

poses, as emery paper.

Emei-y Stones are formed of emery, of the
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requisite coarseness, mixed with about half

its weight of good Stourbridge loam, and water

q. s. to make a stiff paste, which is forced into

metallic moulds by a powerful press. The
pieces, when thoroughly dry, are exposed in a
muffle for a short time to a temperature just

under a full white heat. In this way ' discs

'

and ' laps ' are generally made. For ' wheels,'

only ^th of loam is used. Another method,
applicable for ' cutting stones ' generally, is to

press the flour emery, previously moistened
with watei', into moulds, with strong pressure,

as before, without any other addition, and
then to fire it at nearly a full white heat.

EMETIA. St/n. Emetin, Emetina. A
feebly basic or alkaloidal body, existing in and
forming the active principle of ipecacuanha.

Prep. 1. (Medicinal

—

Emetic Extract.)—
a. Ipecacuanha (in coarse powder) is digested

first in ether, and then in rectified spirit for 3

or 4 days; the alcoholic tincture is next ex-

pressed and evaporated (distilled) to dryness;
the residuum is dissolved in distilled water,

and the solution precipitated with acetate of

lead ; the precipitate is then diffused through
distilled water, in a tall glass vessel, and sul-

phuretted hydrogen is passed through it, to

throw down the lead ; after which the liquor

is decanted, filtered, evaporated to the con-

sistence of a thick syrup, and spread in a thin

layer on warm plates of glass, and allowed to

dry in a current of warm air, or by a gentle
heat in a stove. The maceration in ether is

frequently omitted.

b. Ipecacuanha, 1 part ; rectified spirit

(•835), 7 parts ; make a tincture, distil ott' the
spirit, dissolve in cold distilled water, 5 parts ;

filter the solution, and evaporate, &c., as before.

Inferior to the last.

c. (P. Cod.) As the last, nearly.

Obs. Medicinal or impure emetia is brown-
ish, red, deliquescent, and emetic in doses of

i to i gr.

2. (Pure.)

—

a. Ipecacuanha (in coarse pow-
der), 1 part, is digested for 24 hours in dis-

tilled water, 10 parts; together with calcined

magnesia, added in slight excess; the deposit
is then thrown on a filter, washed carefully

with very cold water, and dried ; it is next dis-

solved in rectified spirit and neutralised with
dilute sulphuric acid ; the filtered solution is

decoloured with animal charcoal, again filtered,

and again precipitated by digestion with mag-
nesia; the last deposit forms a colourless

solution with rectified spirit, which, by gentle
evaporation, gives up its emetia as a yellow-
ish white pulverulent mass, which may be ren-
dered perfectly white by redissolving it in

alcohol, &c., as before. The process is ren-
dered easier by first digesting the powdered
ipecacuanha in ether.

b. (P. Cod.) Alcoholic extract of ipecacu-
anha, 1 part; water, 10 parts; dissolve, filter;

add calcined magnesia, 1 part; evaporate to
dryness, wash the product on a filter with very
cold water, 5 parts ; dry it again, and dissolve

it in boiling alcohol ; evaporate the filtered

tincture to dryness, redissolve the residuum in

a little water, acidulate (slightly) with dilute

sulphuric iicid, decolour with animal charcoal,

filter, precipitate with liquor of ainmouia, and
dry the precipitate by a gentle heat.

c. (Ph. Suec. 1845.) Powdered ipecacuanha,

1 part ; water, acidulated with sulphuric acid, 6
parts; digest, filter; add lime, 1 part, and
evaporate to dryness over a water bath ; the
residuum is then exhausted with boiling recti-

fied spirit, and otherwise treated as in the last

formula.

Prop., &(c. Pure emetia is white, pulveru-
lent, inodorous, and bitter ; fusible at 122°

Pahr. ; very soluble in alcohol and boiling

water, but only slightly so in ether, oils, and
cold water. It restores the blue colour of

reddened litmus, and partially neutralises the
acids, forming scarcely crystallisable salts. It

is reddened by nitric acid, and this red colour

is deepened by ammonia. Tincture of iodine

produces a reddish precipitate in an alcoholic

solution of emetia. With tincture of galls

this solution behaves like morphia; but, unlike

the last substance, the salts of iron produce no
change of colour in it. These reactions, com-
bined with its emetic properties, are sufficient

for its identification.

—

Dose. White and pure
emetia is emetic in doses of -^-^^ to J^ gr. The
large doses ordered in certain pharmaceutical
compilations, evidently in error of the dif-

ference between the strengths of the pure and
the impure or medicinal emetia, have, in

sevex'al cases which have been reported on,

produced very serious consequences.

The ' Journal de Pharmacie et de Chemie/
for September, 1875, contains a new process

for the extraction of emetia, by M. A. Glenard.
This process is based upon the combined use

of lime and ether. It consists in treating with
ether a suitably prepared powder, or an extract

of ipecacuanha and lime, or the precipitate

formed upon adding an excess of lime to a
solution obtained by treating ipecacuanha in

the cold with water acidulated by sulphuric
acid. Either of these mixtures, or the pre-

cipitate, when treated with ether, will yield

all the alkaloid it contains.

The alkaloid may be obtained from the
ethereal solution by distilling it to dryness,

and treating the residue with acidulated water,

or by at once shaking the solution with acidu-

lated water. A more or less acid aqueous
liquid is thus obtained, which upon the addition

of ammonia, yields the emetine almost colour-

less, and much more pure than that produced
by the process ordinarily employed.

Preparation of Crystallised Hydrochlorate
and Pure Emetine.—When water, acidulated

with hydrochloric acid, is employed to remove
the emetine from the ether, an acid solution

is obtained, which, when sufficiently concen-

trated by evaporation, forms a nearly colour-

less, solid, crys-talliue mass. This mass is

formed of extremely delicate needles, formed
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in bundles that radiate around a central

point, and form small spheres with an em-
bossed surface, resembling mulberries in ap-

pearance. Upon pressing these crystals in a

cloth the more or less coloured mother liquid

runs off, and the crystals redissolved in water

give a colourless solution, from which a fresh

crystallisation of perfectly pure hydrochlorate

of emetine can readily be obtained.

The production of this crystallised hydro-
chlorate of emetine is worthy of notice, since

it does not accord with what has been stated

by different authors, who have all considered

emetine to be incapable of forming crystallis-

able salts. It is especially interesting in that

it furnishes a convenient and certain method
of obtaining perfectly pure emetine, for which
it is only necessary to precipitate a solution

of the hydrochlorate with an alkali. But it is

important to observe that ammonia does not

precipitate all the emetine ofthe hydrochlorate,

and that the precipitate is less in proportion

as the salt is more acid.

It might appear from this that emetine is

soluble in hydrochlorate of ammonia. But the

author finds that it is the result of a decom-
posing action exercised by the emetine upon
the hydrochlorate of ammonia, as is shown by
the following two experiments. If a little dry

powdered emetine be placed in a glass con-

taining a solution of hydrochlorate ofammonia,
it may be observed to agglomerate and become
transformed into a soft resinoid mass, at the

same time the disengagement of ammonia may
be recognised, and the resinoid mass gradually

undergoes a kind of metamorphosis, and
becomes white and crystalline. Again, if

emetine in powder be suspended in water, and
solution of hydrochlorate of ammonia be
gradually added, the ematine is dissolved,

and upon evaporation of the solution crys-

tals of double hydrochlorate of emetine and
ammonia is obtained.

The author believes the decomposition of

hydrochlorate of ammonia by an organic
alkali to have been hitherto unobserved. It

does not appear, however, that ematine is alone

in this action, as the author has observed that

quinine, under similar conditions, behaves in

the same manner.
Zinoffsky (' Jour, de Pharm. d'Anvers,' xxix,

490) gives the following process for the

quantitative determination of emetia :—Treat
fifteen grams of powdered ipecacuanha with
alcohol of 85 per cent., acidified with a

few drops of sulphuric acid, so as to form a

volume of 150 cubic centimetres. Filter, and
after expelling the alcohol from 100 cubic cen-

timetres of the liquid by distillation, add to

the residue a titrated solution of iodo-hydrar-

gyrate of potassium until a filtered portion

ceases to be affected by this reagent. The
number of cubic centimetres of iodo-hydrargy-
rate multiplied by 00189 (0-0001 of the
aquivalcnt of emetine) gives the quantity of
emetine contained in ten grains of the root.

A normal solution of iodo-hydrargyrate is

obtained by mixing aqueous solutions of
13'546 grams of bichloride of mercury, and
498 of iodide of potassium, adding water to
make one litre. One cubic centimetre of this

solution precipitates 00001, or 0*00005 of an
equivalent of alkaloid.

Wine of ipecacuanha can be titrated by the
same process.

Composition of ^Emetine and its Hydro-
chlorate.—These substances dried at 110° C,
gave upon analysis results corresponding with
following centesimal composition

:

Hydrochlorate
Emetine. of Emetiue.

Carbon . 72-25 . 63-00

Hydrogen 8-61 . 8-15
Nitrogen . 5-36 . 4-75

Oxygen . 13-78 . 11-64
Chlorine . . 12-46

From these figures the author has con
structed the following formulae

C,„H.,3N0,

Emetine.

C3nH2,N04HCl.
V \ 1

Hydrochlorate of Emetine.

Preparation and Composition of Emetine
(J. Lefort and F. Wurtz, ' Comptes Rendus,'
Ixxxiv, 1299). When ipecacuanha is dissolved
in water, and a concentrated solution of potas-
sium nitrate added, a thick mass is produced,
consisting of emetine nitrate. It is washed
with water, dissolved in alcohol, and the solu-

tion poured into milk of lime. The mixture is

evaporated to dryness, and digested with
ether, which dissolves out the emetine, leaving
it as a yellowish mass on evaporation. On
dissolving this mass in sulphuric acid, and
pouring the solution into dilute ammonia, the
alkaloid is obtained as a white precipitate,

which is dissolved in alcohol, from which it

separates in minute radiate groups of needles.
By analysis it gave numbers leading to the
formula C2gH4QN203.'

Pure emetine nitrate was prepared, and was
found to have the formula C2SN2H40O5NO H ;

this in conjunction with Glenard's results,

shows that emetine does not form basic

salts.

EMETICS. Syn. Vomits, Ana cathartics;
Anacathartica, Emetica, Vomitoria, L.
Medicines which induce vomiting. The prin-

cipal emetics are ipecacuanha and tartarised

antimony, and their preparations; and the
sulphates of zinc and copper. Of these the
first is commonly employed either in substance

or infused in wine (ipecacuanha wine), when
it is merely wished to evacuate the contents
of the stomach, when that organ is in a dis-

ordered state or overloaded with food ; and
is the one most adapted in ordinary cases for

children and females. Tartar emetic (tarta-

rated antimony) (dissolved in water) and anti-

' Note by the translator ('Journal of Chem. Soc.'):
" Tliis is printed CogNjHjoOj in tlie formula for eme-
tine nitrate, and as no data are given, it is iuipossiljle

to tell whicli are correct."
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monial wine, either alone or combined with

ipecacuanha, are preferable at the commence-
ment of fevers and other inflammatory disor-

ders, in consequence of the nausea, relaxation,

and depression of the muscuUn- power and

circulation which commonly follow their use.

When poison lias been tiiken, sulphate of zinc

is generally preferred as an emetic, on account

of the promptness and completeness of its

action, and its effects ceasing as soon as it is

ejected from the stomach. Sulphate of copper

is employed in the same cases as sulphate of

ziiac, but its action is more violent and dis-

agreeable, whilst its intense metallic taste is a

great objection to its use. 25 to 30 gr. of

either of the above sulphates are dissolved in

3 or 4 fl. oz. of warm water, and a fourth of

the solution is given every ten minutes, until

copious vomiting ensues. In the absence of

other substances, when an immediate emetic is

required, a teaspoonful of flour of mustard (an

article always at hand), stirred up with half a

pint of warm water, and drank at a draught,

will generally act easily and effectively, and
relieve the stomach before other remedies can

be optained and applied.

The operation of emetics is powerfully pro-

moted by drinking copiously of diluents, espe-

cially of warm or tepid water. Tlie latter, in

fact, is itself an emetic, when taken in quan-

tity. Its use will also prevent that dreadful

straining and retching which makes emetics

so much dreaded by the nervous and deli-

cate.

The timely administration of an emetic at

the commencement of fevers and other inflam-

matory affections will frequently cause copious

diaphoresis, and produce a cure, or at least

greatly mitigate the severity of the symptoms.
Dropsies have also been cured by vomiting ;

and swelled testicle, bubo, and other glandular

swellings, have occasionally been dispersed by

the action of emetics. Visceral obstructions,

in both sexes, have also yielded to the same
treatment. Small and repeated doses of

emetics are frequently administered, with ad-

vantage, to produce nausea, in many diseases

of the lungs and stomach. Certain chronic

and obstinate diseases, as rheumatism and
asthma, are sometimes relieved by emetics,

when every other line of treatment has

failed.

Emetics should be avoided in plethoric habits,

in hernia, pregnancy, and whenever visceral

inflammation is suspected. They should also

be given with great caution to young children

and females, and to the nervous and delicate.

In such cases, wine or powder of ipecacuanha

should alone be employed.

Emetic Cups. Syn. Antimoniai cups ;

POCULA EMBTICA, CaLICES VOMITORII, L.

Small cups made of metallic antimony. Wine
left in them for 10 or 12 hours becomes
emetic.

Emetic Tartar. See Antimony, Taetae-
ATED.

EM'ETINE. See Emetia.
EMMEN'AGOGUES. Syn. Emmenaoooa,

L. Medicines which are considered to have
the power of promoting tlie menstrual dis-

charge when either retained or suspended.
There are, probably, few remedies which exert

this specific power on the uterus, the majority

of repeated emmenagogues acting rather by
their influence on the system generally, or on
parts contiguous to the uterus, than in tlie

uterus itself. Among the sulistances usually

arranged under this class are— aloes, black

hellebore, birthwort, borax, cubebs, ergot, gam-
boge, gin, iodide of potassium, iodine, madder,
mercurials, the peppers, rue, savine, stimulants

(generally), stimulating diuretics, stinking

goosefoot, stinking orache, wine, &c.

Of the above, ergot and madder are the

only articles which exercise a direct power on
the uterus, and that rather in increasing its

expulsive energy than in promoting the men-
strual function, though they are advantage-
ously employed for the latter purpose. Several

of the other substances named are drastic

purgatives, or possess cerebro-spinal properties,

or local powers of irritation, by which they

increase the pelvic circulation, or produce ex-

citement in the neighbouring parts, in many
cases of a dangerous and irreparable character.

Hence many writers on pharmacology deny the

existence of emmenagogues.
To ensure the successful administration of

this class of medicines, the system must be
previously prepared for their use by invigo-

rating it, if there is either relaxation or

debility ; and an opposite course should be
pursued when there is an undue degree of

arterial action. In the majority of cases, the

restoration of the discharge is rather attri-

butable to a proper regulation of the system
than to any specific power iii the medicine
administered.

EMOLLIENTS. Syn. Emoxmentia, L. In
pharmacy and therapeutics, demulcents of an
oleaginous, saponaceous, or emulsive character,

applied to surfaces (generally external), to

soften and relax the fibres. See Demul-
cents.

EMUL'SIN. Syn. Synaptase. Anazotised
substance, forming a large proportion of the

white pulp of both bitter and sweet almonds.
It is yellowish-white, soluble in cold water, and
coagulated by heat and alcohol. Its most re-

markable property is its action on aiuygdalin

by which the volatile oil of almonds and hydro-

cyanic acid, with other products are formed.

It has never been obtained in a state of

purity.

EMULSINES, See Emulsion.
EMUL'SION. Syn. Emulsio, L. A milky

fluid, formed by the mechanical admixture of

oil and water, by means of some other sub-

stance that possesses the power of combining
with both. The emulsions of the Pharma-
copeia are in the ' British Pharmacopoeia' in-

cluded in the class Misturce (which see).
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In tlie preparation of emulsions, the oily or

resinous ingredients are usually suspended by
means of mucilage of gum arabie, alminds, or

yolk of egg. 1 dr. of the first, made witli equal

parts of gum and water ; 1 oz. of the second
(usually 26 in number) ; and one in no. of the

last, will form 2 dr. of any oil into an emulsion
with about 1 oz. of water, graduiiUy added. In
some cases, instead of the above substances, a

little liquor of potassa is employed, by which a
saponaceous emulsion is formed. In all cases

the mucilage or other viscid substance should
be put into the mortar before anything else.

The oil or resinous matter may then be very
gradually rubbed in, taking care not to add it

more quickly than it can be subdued by the
pestle ; and if, during this part of the manipu-
lation, the mixture should begin to assume a
breaking or curdling appearance at the edges,

a few drops of water must be immediately
incorporated with it, before adding the re-

mainder of the oil. From the want of this

precaution, it is common for an emulsion sud-
denly to lose its tenacious consistence in the
mortar, and it is then in vain to endeavour to

restore it. After the oil is thoroughly incor-

porated, some care is requisite to avoid sepa-
rating it again by too hasty an eifusion of the
water or other fluid of the mixture. If any
alcoholic or acid liquid is to be added, it must
be at the very end of the process. Indeed, the
addition of an acid liquid, even a slightly

acescent syrup, will often entirely destroy an
emulsion. Mixtures of copaiba are frequently

spoiled by the addition of spirit of nitric

ether; a misfortune which might be avoided
by first diluting it with one or two parts of

water.

An excellent method of preparing emulsions
of resins and gum-resins, is to put the article

into a marble or wedgwood mortar, and to

pour over it about 4 times its weight of recti-

fied spirit, which is then to be ignited, and the

mixture triturated until an equal consistence

is obtained. The liquid is then to be added
gradually, and the whole patiently triturated

or shaken until cold. Yolk of egg or mu-
cilage may be added to the fluid resin or gum-
resin, if desired, as in the common method, but
an excellent emulsion may be made without
them.
The presence of soluble salts in an emulsion

is apt to occasion the separation of the oleagi-

nous portion. Spirit produces tlie same efiect

in those which are made with yolk or mucilage

;

and acids in those made with an alkali. The
addition of these substances to emulsions
should be therefore avoided as much as pos-

sible. Emulsions of wax, spermaceti, oil of

turpentine, and balsam of copaiba, are the

most readily and completely formed with
yolk of egg. Volatile oils are more readily

made into emulsions if mixed with an
equal volume of some simple fixed oil, be-

fore proceeding to operate on them. Scam-
mony is generally formed into an emulsion

with milk; and resin o£ jalap, with almonds
and water.

In a paper read before the American Phar-
maceutical Association by Mr Gregory, the
author recommends the use of powdered gum
instead of mucilage in the preparation of
emulsions. He thinks that three drachms of
acacia in fine powder are necessary to emulsify
one ounce of any of the volatile oils, and that

a little less (about two drachms) will answer
for the fixed oils and balsams, and that to this

quantity of gum four drachms and a half of

water must be added (no more and no less),

and that either the water or the oil maybe added
first to the gum, but it is quickest to add the oil

the first ; and well triturate before adding the
water. Less gum can be made to yield a good
result by a careful operator, but, as a general

practical working rule, it may be said that

three drachms are necessary for cue ounce of

oil.

The following formulae, for certain emul-
sions, are merely given here for examples.

Various others will be found under Mixtttee,
Lotion, Wash, &c.

Emulsion of Al'monds. Si/n. Mile op al-
monds. Almond mixttjee ; Emulsio amyg-
dala, Mistttea a., L. Frep. 1. Blanched
almonds, 1 oz.; beat them to a smooth paste,

add, gradiially, water, ^ pint; and when the

whole is thoroughly incorporated, strain through
a piece of gauze.

2. As the last, adding sugar, 1 oz. ; or syrup
(either simple or fiavoured), IJ fl. oz. See
Emulsion of Oil of Almonds {below).

Emulsion of Assafoet'ida. Sj/n. Emttlsio
AssAFCETiDA, Mistuea A., L. Prep. (Duclow.)
Assafoetida, 1 oz. ;

powdered gum, 2 oz. ; oil

of almonds, 3^ fl. oz. ; water, 6 fl. oz. Anti-

spasmodic.

—

JDose, 1 to 2 table-spoonfuls; in

hysterical affections, &c.

Emulsion of Cam'phor. Si/n. Emulsio cam-
PHOE^, E. camphoeata, Mistuea cam-
PHOEJi: (Ph. E.), L. Prep. I. (Ph. Castr.

Ruth. 1840.) Camphor, ^ dr.; triturate with
milk, i fl. oz., gradually added ; then further

add of water, V2 fl, oz.

2. (Ph. E.) Camphor, 20 gr. ; lump sugar,

i oz. ; triturate together, and add of blanched
almonds, i oz. ; again triturate, then gradually

add of water, 1 pint. Stimulant, antispas-

modic, and diaphoretic.

—

Dose, 1 fl. oz. to 2
fl. oz.

Emulsion of Cas'tor Oil. St/n. Emulsio
OLEi EiciNi Mistuea o. e., L. Frep. 1.

Castor oil, 1 oz. ; thick mucilage, li oz.;

syrup of orange peel, 1 fl. oz. ; water, 6 fl. oz.

2. As the last, but using milk instead of

water.

—

Dose. One third; as an aperient for

females who object to taking the unprepared

oil.

Emulsion of Copai'ba. Si/n. Emulsion op
capivi ; Emulsio copaib^e, Mistuea c, L.

Prep. 1. Balsam of copaiba and syrup of

orange peel, of each 2 oz. ; yolks of 5 eggs

;

milk, 14 fl. oz.
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2. (Bcral.) Copaiba and mwcilage, of each

2 oz. ; water, 12 fl. oz.

—

Dose, ^ oz. to 1 oz., 2

or 3 times a day ; where the use of copaiba is

indicated.

Emulsion of Cubebs. Syn. Emtjisio ctt-

BEB^. (Dublaue.) Prep. Essence of cubebs,

4 oz. ; mucilage, 4 oz. Mix them.
Emulsion of Gum. Syn. Emulsio acacia

MiSTUEA ACACIA (Ph. E ), L. Prep. From
sweet almonds (blanched), 10 dr. ; white
sugar, 5 dr. ; mucilage, 3 fl. oz. ; water, 1

quart. Demulcent. In coughs, &c., ad lihitum.

Emulsion of Indian Hemp. Syn. Emulsio
Cannabis Indicje. (MrBromfield.) Prep. Rub
1 scruple of extract of Indian hemp in warm
water with 1 fl. dr. of olive oil ; then add gra-

dually, still triturating the mixture, 4 dr. of

mucilage of acacia and 71 oz. of distilled

water.

Emulsion of Oil of Almonds Syn. Emttisio
OLEi amygdala, L. Prep. From oil of al-

monds, 3 dr.; thick mucilage and simple syrup,

of each, 5 dr.; rose water, 1 fl. oz.; distilled

water, 3 to 4 fl. oz. An elegant and eflicient

substitute for almond milk. See Emulsion
OF Almonds {alove).

Emulsion, Pancreatic. See Pancreatin.
Emulsion of Peru'vian Balsam. Syn.

Emulsio balsamica, E. balsami Perutiani,
L. Prep. 1. As emulsion of copaiba.

2. (Hosp. F.) Balsam of Peru, i oz. ; oil

of almonds, 6 dr.; powdered gum, 1 oz. ; tri-

turate together, and add, gradually, rose

water, 4 fl. oz.

—

Dose, 1 or 2 table-spoonfuls ;

in old asthmas, chronic coughs, winter coughs,
&c.

Emulsion of Poppies. Syn. Emulsio
PAPAVEUS. Prep. Poppy seeds, 2 drachms;
water, 8 oz. Make into an emulsion and
strain.

Emulsion ofRaw Meat. (Yvon.) Raw meat
250 grammes; sweet almonds, 75 grammes;
bitter almonds, 5 grammes ; white sugar, 80
grammes. After blanching the almonds beat

them up with the rest of the ingredients in a
marble mortar until a rose-coloured uniform
paste is obtained. This may be easily made
into an emulsion with water, and will not un-

mix for 24 hours. It can be made still more
nourishing by the addition of the j'olks of two
eggs, and by the substitution of milk for

water. This emulsion is frequently prescribed

by continental physicians.

Emulsionof Resin of Jalap. Syn. Emulsio
PUEGANS CUM RESINS JALAPS. (Par. Pharm.)
Prep. Resin of jalap, 8 gr. ; white sugar, 1

oz. ; orange-flower water, 2 dr. ; water, 4 oz.

Triturate the resin with a little of the

sugar, add gradually half the yolk of an egg,

triturate for a long time, then add gradually

the rest of the sugar and the water.

Emulsion of Scam'mony. Syn. Emulsio
SCAMMONii, MiSTURA S. (Ph. E.), L. Prep.
1. (Ph. E.) Resin of scammony, 7 gr. ; new
milk, 3 fl. oz. For a dose.

2. (Planche.) Aleppo scammony, 7 gr.

;

sugar, 2 dr. ; new milk, 3 fl. oz. ; cherry-laurel

water, 5 drops. For a dose. Purgative

;

in torpor of the intestines, di'opsy, worms,
&c. The formula of the Paris Codex is

similar.

Emulsion of Spermace'ti. Syn. Emulsio
CETACEi, MiSTURA c, L. Prep. As emulsion
of wax. Demulcent.

Emulsion of Tur'pentine. Syn. Emulsio
TEREBINTHINiE, MiSTURA T., L. Prep. 1.

Chio turpentine, 2 dr.; white sugar, 1 oz.

;

yolk of 1 egg ; milk of almonds, 4 fl. oz. In
gleets.

—

Dose, 2 table-spoonfuls, 3 or 4 times
a day.

2. (Clossius.) Venice turpentine, 1-^ dr.;

yolk of 1 egg; peppermint water, 4| fl. oz.

(See belotv.)

Emulsion of Oil of Turpentine. Syn.
Emulsio olei terebinthin^, Mistura o.

T., L. Prep. (Carmichael.) Rectified oil of
turpentine, 1 fl. oz. ; yolk of 2 eggs ; emulsion
of almonds, 4 fl. oz. ; syrup of orange peel, 2
fl. oz. ; spirit of lavender, 4 fl. dr. ; oil of
cinnamon, 5 or 6 drops.

—

Dose, 1 fl. oz,, twice
or thrice a day ; in nephritic pains, and that
variety of ophthalmia termed iriditis. (See
above.)

Emulsion of "Wax. Syn. Emulsio cee^,
E. cer^ ALBJ5, Mistura c, Lac c, L. Prep.
(Guibourt.) White wax, 1 oz. ; powdered gum,
li dr. ; water, 24 fl. oz. ; simple syrup, 4 fl.

oz. ; put the syrup and gum into a warm
mortar, add the wax, and triturate with a
warm pestle until united ; then add the water
(warm) gradually, and continue the agitation
till the whole is quite cold. Demulcent. Ad
libitum.

ENAM'EL. A species of vitreous varnish,

coloured with metallic oxides, applied in a thin
stratum to brightly polished metallic surfaces

(copper or gold), on which it is fused by the
flame of a lamp urged by the blowpipe, or by
the heat of a small furnace.

The basis of all enamels is a highly trans-

f)arent and fusible gloss, called 'frit,' 'flux,'

or ' paste,' which readily receives a colour on
the addition of metallic oxides. It may be
made by one or other of the following for-

mulas :

Prep. 1. Red lead, 16 parts ; calcined

borax, 3 parts ; powdered flint glass, 12 parts ;

powdered flints, 4 parts ; fuse in a Hessian
crucible for 1 2 hours, then pour it out into

water, and reduce it to a powder in a biscuit-

ware mortar.

2. Tin, 3 parts; lead, 10 parts; mix, calcine

in an iron pot at a dull cherry-red heat, and
scrape off the oxide as it forms, observing to

obtain it quite free from undecomposed metal

;

then reduce it to fine powder by grinding and
elutriation. In this state it is known among
enamellers as 'flux' or 'calcine.' 4 parts of

this 'calcine' are next mixed with an equal

weight of pure sand or powdered flints, and
1 part of sea salt, or other alkaline matter

;

the mixture is then partially fused in a Hes-
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sian crucible, by wbicb it undergoes semi-

vitrification.

3. (Chaptal.) Lead and tin, equal parts;

calcine as above, and take off tbe mixed oxides

or ' calcine' and ground flints, of each, 1 part;

pure carbonate of potash, 2 parts ; and pro-

ceed as before.

4. (Wynn.) Flint glass, 3 oz. ; red lead, 1

Oz. ; as last.

5. (Wynn.) Eed lead, 18 parts ; borax (not

calcined), 11 parts ; flint glass, 16 parts ; as

last.

6.* (Wynn.) Powdered flints, 10 parts ; nitre

and white arsenic, of each, 1 part ; as last.

Ohs. The precise qualities of the products

of the above processes depend greatly upon

the duration and degree of heat employed.

By increasing the quantity of sand, glass, or

flux, the enamel is rendered more fusible, and

the opacity and whiteness is increased by the

addition of oxide of tin The use of borax

should be avoided, or it should be used spar-

ingly, as it is apt to make the enamel effloresce

and lose colour.

Enamel, Black. Frep. 1. Calcined iron

(protoxide), 12 parts; oxide of cobalt, 1 part;

mix, add an equal weight of white flux, and
fuse as before.

2. (Clouet.) Pure clay, 3 parts ; protoxide of

iron, 1 part. A fine black.

3. Peroxide of manganese, 3 parts ; zaffre,

1 part ; mix, and add it, as required, to white

flux.

Enamel, Blue. Frep. 1. White ' frit' or
' flux,' coloured with oxide of cobalt.

2. Sand, red lead, and nitre, of each 10
parts; flint glass or ground flints, 20 parts;

oxide of cobalt, 1 part, more or less ; depending
on the desired depth of colour.

Enamel, Brown. Frep. 1. Manganese, 5

parts; red lead, 16 parts ; flint powder, 8

parts ; as before.

2. (Wynn.) Manganese, 9 parts j red lead,

34 parts ; flint powder, 16 parts.

3. Red lead and calcined iron, of each, 1

part ; antimony, litharge, and sand, of each, 2

parts. To be added in any required proportion

to white ' frit,' according to the colour desired.

A little oxide of cobalt or zafEre is frequently

added to alter the shade.

Enamel, Green. Prep. 1. ' Flux' or ' frit,'

2 lbs. ; blacK oxide of copper, 1 oz. ; as before.

2. As the last, but adding red oxide of iron,

•g dr. Less decisive.

3. Copper dust and litharge, of each 2 oz.

;

nitre, 1 oz. ; sand, 4 oz. ; ' flux ' or ' frit,' q. s.

4. From transparent ' frit,' any quantity

;

oxide of chromium, q. s. to colour. Colour
superb; it will stand a great heat; in common
hands, however, it frequently turns on the

dead-leaf tinge.

5. Ti-ansparent 'flux,' 5 oz.; black oxide of

copper, 20 to 40 gr. ; oxide of chromium, 2
gr. Resembles the emerald.

6. From blue and yellow enamel mixed in

the required proportions.

Enamel, Ol'ive. Prep. Blue enamel, 2 parts ;

black and yellow enamel, of each, 1 part. See
Enamel Beown.

Enamel, Or'ange. Frep. 1. Red lead, 12
parts ; red sulphate of iron and oxide of anti-

mony, of each, 1 part; flint powder, 3 parts j

calcine together, powder, and melt with ' flux/

50 parts.

2. (Wynn.) Red lead, 12 parts ; oxide of

antimony, 4 parts ; flint powder, 3 parts ; red
sulphate of iron, 1 part; calcine, then add
' flux,' 5 parts, to every 2 parts of this mix-
ture.

Enamel, Pur'ple. Frep. 1. 'Flux' or 'frit,'

coloured with oxide of gold, purple precipitate

of cassius, or peroxide of manganese.
2. Sulphur, nitre, green vitriol, antimony,

and oxide of tin, of each, 1 lb. ; red lead, 60
lb. ; mix, fuse, cool, powder, and add rose

copper (red oxide), 19 oz. ; zaffre, 1 oz. ; crocus

martis, IJ oz. ; borax, 3 oz. ; and of a com-
pound formed of gold, silver, and mercury,
1 lb. ; fuse, stirring the melted mass with a

copper rod all the time, then place it in cru-

cibles, and submit them to the action of a

reverberatory furnace for 24 hours. This is

said to be the purple enamel used in the
mosaic pictures in St Peter's at Rome.

Enamel, Sed. Frep. 1. 'Paste' or 'flux,'

coloured with the red oxide or protoxide of

copper. Should the colour pass into the green

or brown, from the partial peroxidation of

the copper, from the heat being raised too

high, the red colour may be restored by the

addition of any carbonaceous matter, as tallow,

or charcoal.

2. By tinging the glass or ' flux ' with the

oxide or salts of gold, or with the purple pre-

cipitate of cassius. These substances produce
shades of red, inclining to crimson or purple

of the most exquisite Ime. The enamel often

comes from the fire quite colourless, and after-

wards receives its rich hue at the lamp.

3. (Wynn.) Sulphate of iron (calcined

dark), 1 part; a mixture of 6 parts of 'flux'

(No. 5), and 1 of colcothar, 3 parts. Dark
red.

4. (Wynn.) Red sulphate of iron, 2 parts

;

'flux' (No. 1), 6 parts; white lead, 3 parts.

Light red.

Enamel, Eose-coronred. Frep. Purple ena-

mel (or its elements), 3 parts ;
' flux,' 90 parts

;

mix, and add silver leaf or oxide of silver, 1
part, or less.

Enamel, Transpa"reiit. The 'frit ' or 'flux*

described above.

Enamel, Vi'olet. Frop. 1. Purple enamel, 2
parts; red enamel (No. 2), 3 parts; 'frit,'

6

parts.

2. Saline or alkaline ' frit ' or ' flux,' any
quantity ;

peroxide of manganese, q. s. to

colour. As tbe tint depends on the metal be-

ing at the maximum of oxidation, contact with

oily or carbonaceous substances should be par-

ticularly avoided.

Enamel, White. Frep. 1. ' Calciue ' (from 2
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parts of tin and 1 part of lead), 1 part; fine

crystal glass or 'frit,' 2 parts; manganese, a

few grains; powder, mix, melt, and pour the
fused mass into clean water; again powder,
and fuse, and repeat the whole process 3 or 4
times, avoiding contamination with smoke,
dirt, or oxide of iron. A fine dead white.

2. Washed diaphoretic antimony, 1 part

;

fine glass (free from lead), 3 parts ; mix, and
proceed as before. Very fine.

3. Lead, 30 parts ; tin, 33 parts ; calcine as

before, then fuse 50 p;)rts of this 'calcine'

with an equal weight of flints, in powder, and
100 parts of salt of tartar. A fine dead white
enamel.

Obs. For white enamel, the articles must be
perfectly free from foreign admixture, as this

would impart a colour. When well managed,
either of the above forms will produce a paste
that will rival the OPAI.

Enamel, Yellow. Superior yellow enamels
are less easily produced than those of most
other colours ; they require very little flux,

and that mostly of a metallic nature. The
following come highly recommended by expe-
rienced artists :

—

Frep. 1. From ' flit ' or ' flux,' fused with
oxide of lead, and a little red oxide of iron.

2. Lead, tin, ashes, litharge, antimony, and
sand, of each 1 oz. ; nitre, 4 oz. ; mix, fuse,

and powder ; and add the product to ' flux ' or

'frit,' q. s.

3. White oxide of antimony, alum, and sal-

ammoniac, of each 1 part ; pure carbonate of

lead, 1 to 3 parts, or q. s. (all in powder) ; mix,
and expose them to a heat sufficiently high to

decompose the sal-ammoniac. Used as the

last. Very bright coloured.

4. (Wynn.) Red lead, 8 oz. ; oxide of anti-

mony, and tin, calcined together, of each 1

oz ; mix, and add of ' flux ' (No. 5), 15 oz.

;

mix well and fuse.

5. Pure oxide of silver added to the metallic
' fluxes.' The salts of silver are also used, but
are more difficult to manage. If a thin film

of oxide of silver be spread over the surface

of the enamel to be coloured, exposed to a

moderate heat, then withdrawn, and the film

of reduced silver on the surface removed, the

part under will be found tinged of a fine

yellow. (Clouet.)

Enamelling of Cast-iron. Wagner in his
' Chemical Technology ' gives the following ac-

count of this process :—The surface of the cast-

iron to be enamelled is first carefully cleaned

by scouring with sand and dilute sulphuric

acid, next a somewhat thickish magma, made
of pulverised quartz, borax, feldspar, kaolin

and water is brushed over the clean metallic

surface as evenly as possible, and immediately

after a finely powdered mixture of feldspar,

soda, borax, and oxide of tin, is dusted over,

after which the enamel is burnt in by the heat

of a muffle. In France an enamel is applied

which consists of 130 parts of flint glass, 20f
parts of carbonate of soda, and 12 parts of

boric acid fused toprether, and afterwards
ground to a fine powder.

It would appear, however, from the state-

ments contained in a paper read by Mr Tatlock,

F.R.S.E., F.C.S., that the enamel used for iroa

vessels is fiequenlly of a less harmless kind
than that described by Wagner. Mr Tatlock
states that in some instances the milk-white
porcelainous enamel, with which cast - iron

cooking vessels are now so commonly prepared,

has a composition such as to render it highly

objectionable, on account of the facility with
which it is acted upon by acid, fruits, common
salt, and other ordinary dietetic substances,

by which means lead, and even arsenic, are

dissolved out in large quantity during cooking
processes.

Mr Tatlock gives the analysis of three sam-
ples of enamel from the interior of three cast-

iron pots obtained from different manufac-
turers. These iron vessels were all employed for

cooking :

—

No. 1. No. 3. No 3.

per cent. per cent. per cent.

Silica . . . 61-00 42-40 4200
Alumina . . 8-00 2-88 6-06

Oxide of iron . . 1-10 2-04 4-04

Lime . 3-02 0-16 0-78

Magnesia

.

. 0-28 0-10 0-21

Oxide of lead . . absent 25-89 18-48

Potash . . 5-61 7-99 6-46

Soda . 20-67 14-67 19-25

Phosphoric acid . trace trace trace

Arsenious acid . 0-02 0-42 1-02

Carbonic acid . . 0-30 absent absent.

Boras . . absent 3-45 1-70

100-00 100-00 100-00

Total bases . 38-58 53-73 55-28

The author showed that it was not so much on
account of the presence of large proportions of

lead and arsenic that the enamels are so dan-

gerous, but because they are so highly basic in

character, that they are acted upon with facility

by feebly acid solutions, the lead and arsenic

being thereby easily dissolved out.

He demonstrated that the ratio of the bases

to the silica in No. 1 w^as 1 to 1*58; in the No.

2, as 1 to 0-79 ; and in the No. 3, as 1 to 0-76.

A one per cent, solution of citric acid boiled in

the No. 1 did not affect it in the slightest, while

in the case of the No. 8, the glassy surface

of the enamel was at once roughened and de-

stroyed, and lead dissolved out to such an ex-

tent as to give immediately a dense black

precipitate with sulphuretted hydrogen. He
thought that no enamel was tit to be used

unless it were totally unaffected by boiling with

a one per cent, solution of citric acid, which

was a very moderate test, and gave it as his

opinion that either the use of such poisonous

ingredients as lead and arsenic in large quan-

tity should be entirely abandoned, or that

the composition otherwise of the enamel should



634 ENCAUSTIC—ENEMA

be of such a character as to ensure that none
of the poisonous substances could be dissolved

out, in the circumstances under which the

enamelled vessels are used.

ENCATJ'STIC. See Painting (Encaustic).

ENDEMIC. Indigenous. Peculiar to a dis-

trict. Those are called endemic diseases,

which are produced by causes more or less

local. The word is often confounded with epi-

demic.

ENE'MA. Syn. Clyster; En'ema (jil.

Enem'ata), L. a medicine, usually liquid

(sometimes gaseous), thrown into the rectum
or lower bowels.

Clysters usually consist of some weak gluti-

nous or mucilaginous fluid, to which the active

ingredients are added ; or a decoction or infu-

sion is made of the medicaments, which is then
used, either alone, or after the addition of a

little gum, starch, or sugar. The proper vehicle

for astringent vegetable matter, metallic salts,

and the mineral acids, is pure water. Olea-

ginous and resinous substances are made into

emulsions before being employed for enemas.

In all cases the fluid is administered warm.
The quantity of fluid forming a clyster, for an
adult, may vary from | to f pint; that for

an infant within a month old, should be about
1 fl. oz. ; for a child of one year, about 2^
fl. oz. ; from one to seven years, from 3 or 4
fl. oz. ; and from seven to twelve or fourteen,

6 or 7 fl. oz. ; after that age to puberty, J pint

may be employed.
The quantity or dose of the active ingredients

in a clyster should be 4 or 5 times as great as

that of the saaie medicines when taken by tlie

mouth ; as it is generally regarded that the

susceptibility of the rectum is only -g^th that of

the stomach, and that to exert a liked absorbent
action it occupies 5 times as long as the latter

viscus. The dose, and the interval between its

repetition, should, therefore, be proportionatoly

increased. Narcotics, as opium, tobacco, &c.,

should, however, be given in only twice or

thrice the quantity that would be exhibited in

the usual manner.
Enemata are usually administered by means

of a syringe, bladder, or elastic bag, furnished

with a rectum tube ; but many ingenious and
elegant pieces of mechanism, adapted for self-

administration, are made by the instrument
makers. Great care should be taken to avoid
injuring the coats of the rectum by the use of

a rough or improperly shaped pipe, or one that
is too long. The extremity of the pipe or tube
should also be perfectly smooth and well rounded
(rather spherical than pointed), and in using it

no force should be employed. A neglect of

this point often produces very serious conse-

quences, especially in young cliildren.

Tobacco smoke may be administered by
means of a double pair of bellows, supplied with
air from a sm.dl funnel under which the herb
is burning,—and gaseous matter, by connect-
iug the rectum tube with a small gasometer.

exerting a trifling pressure on the confined
gas.

The number of substances employed in the
preparation of enemata is very great. The
following are some of them, arranged according
to their effects :

—

1. (Anodyne and Narcotic.) Opium, hen-
bane, &c., are employed to allay spasms of the
bowels, stomach, uterus, bladder, &c.

2. (Aperient or Cathartic.) Aloes, colocynth,
senna, various purging salts, gruel, decoction of
marshmallows, decoction of linseed, warm
water, &c., are commonly employed to pro-
mote the peristaltic action of the bowels, or

to destroy worms.
3. (Demulcent and Emollient.) Decoction

of starch, gum, isinglass, glue, &c., either alone
or combined with opium, are used to protect

the coats of the intestines, and to allay irrita-

tation ; and also to restrain diarrhoea, especially

when combined with astringents, as logwood,
catechu, or oak bark.

4. (Nutrient.) Animal jelly, soups, broths,

milks, &c., are frequently used as injections to

convey nourishment to the body.

5. (Sedative.) Tobacco infusion or smoke,
and tartar emetic (in solution), are employed
to relax the powers of the body, to remove
spasms, depress the circulation, and to produce
syncope.

Enemata or clysters are now very frequently

employed in our large towns, especially among
the higher classes; but a great prejudice exists

among many persons against their use, arising

from a fastidious and mistaken delicacy. The
introduction of improved apparatus of late

years, by which the administration of these

remedies is attended with less difficulty and
exposure than formerly, has removed much of

the repugnance which pi'cviously existed.

Clysters are invaluable when it is necessary

to evacuate the bowels as speedily as possible,

and when the stomach will not bear the ad-
ministration of a purgative by the mouth, as

well as in cases requiring a direct medication
of the lower bowels, as in dysentery, colic, &c.
As a mere laxative, an injection of tepid water,

milk-and-water, or water gruel, will generally

be found sufficient. By the addition of 1 or 2
table-spoonfuls of common salt, Epsom salts,

salad oil, or molasses, to this laxative enema, it

will form an excellent purgative one, which
will, in most cases, induce a full discharge. In
all cases, the patient should be directed to retain

the injection for as long a time as possible, and
not to attempt to empty his bowels immediately
after the reception of the medicine. " In irri-

tation of the bladder, rectum, or uterus, an
anodyne injection or enema often affords much
relief. In diseases of the lower bowels, clysters

are also of almost indispensable utility, as also

in the dislodgment of ascarides seated in the

rectum ; nor are they less beneficial in those

cases of sudden sinking of the powers of life

where deglutition is impossible, and yet a

prompt stimulating imprc ssiun is requisite to



EiMKMA C35

save tlie patient ; nndor such circumstances,

clysters of some of the diffusible stimuli have
proved of the greatest beuelit.''

The injection of large quantities of liquid

matter into the bowels, as well as the constant

use of clysters (even of w^arm water only), is

deemed by the highest medical authorities to

be injurious, and occasionally dangerous. The
practice should not, thei-elore, be allowed to

grow into a habit. The bowels continually

accustomed to a stimulant cease to act without

one. The same remarks apply to aperients

taken by the mouth.
The following formula; embrace the whole

of the enemas (enemata) of the 'British Phar-

macopoeia,' as well as a few others in common
use:

—

Enema of Albu'men. Syn. Enema aibtt-

MiNis, L. Frep. (Ricord ) Infusion of linseed,

12 oz. ,- whites of 2 or 3 eggs; mix. In
chronic diarrhoea, and as a nutritient clyster in

debility from stomach diseases. The reason

for rejecting the yolks of the eggs is not very

obvious, as the preparation is much more effec-

tive with them.
Enema of Al'oes. Syn. Enejia Aioiss (B. P.),

L. Prep. From aloes, 2 scrup. ; carbonate of

potassa, 15 gr. ; mucilage of starch, \ pint.

In ascarides, atonic amenorrhoea, &c. It should

not be employed when irritability of the rec-

tum, bladder, or genitals, exists; nor in piles,

or when there is a tendency to prolapsus ani or

prolapsus uteri.

Enema, An'odyne. See Enema of Opium.
Enema, Antispasmod'ic. Syn. Enema anti-

Spasmodicum, L. Prep. From tincture of

assafostida, 3 fl. dr.; laudanum, 30 to 60
drops; water gruel or barley water, J pint.

In spasmodic affections of the bowels. (See

helow.')

Enema of AssafcEt'ida. Syn. Fetid clyster.
Antispasmodic c. ; Enema assafcetida (B.

P.), E. EOETIDUM (Ph. E. & D.), L. Prep. 1.

(B. P.) Assafcetida, 30 gr. ; water, 4 oz. ; rub
together until mixed.

2. (Ph. E.) To cathartic enema (Ph. E.), add
of tincture of assafostida, 2 fl. dr.

3. (Ph. D.) Warm water, 12 fl. oz. ; tincture

of assafcetida, 2 fl. dr.

4. (St B. Hosp.) Assafa?tida, 2 dr. ;
yolk

of an egg; barley water, 7 fl. oz. Stimulant,

antispasmodic, and carminative. An excellent

remedy in hysteria, flatulent colic, hooping-

cough, infantile convulsions, worms in the

lower bowels, &c. See Enema Hooping-
cough.
Enema, Astrin"gent. Syn. Enema astein-

GENS, L. Prep. 1. Tincture of catechu, 1

fl. oz. ; barley water, 9 fl. oz.

2. Extract of rhatany, 2 dr. ; syrup, or made
starch, 2 oz. ; water, 7 fl. oz.

3. Decoction of galls, oak-bark, pomegranate,
or other like astringent substance, 3 or 4 fl. oz.

;

water or barley water, 6 or 7 fl. oz.

4. (Hosp. F.) Electuary of catechu, 2 dr. ;

M'ater and lime water, of each 4| fl. oz. In

diarrhoea, &c., arising from a relaxed condition

of the coats of the lower bowels ; and in

flssuri's of the anus, &c.

Enema of Bark. Syn. Enema CiNCHONiE,
Decoction of bnrk is used.

Enema of Belladonna. Syn. Enema BeTi-

ladonnte. (Katier.) Prep. Belladonna, 10
gr. ; water, 6 oz. ; infuse.

Enema of Cam'phor. Syn. Enema cam-
phors, L. Prep. 1. Camphor liniment, 4 fl.

dr. ; yolks of 2 e^'gs ; water gruel, 7 fl. oz.

2. Camphor, 1 dr. ; rectified spirit, 2 dr. ;

triturate till dissolved, then add, gradually,
of simple syrup, 1 oz. ; when thoroughly in-

corporated, f urtlier add of thin gruel, 7 fl. oz.

Anodyne, antispasmodic, and diuretic. In
difficult or obstructed micturition.

Enema of Cas'tor Oil. Syn. Enema oiei
RiciNi, L. Prep. 1. (Hosp. F.) Castor
oil and mucilage, of each, 1 oz. ; gruel, \ pint.

2. Castor oil, 1 oz. ; liquor potassa, 2 fl. dr.

;

triturate, and add of honey, 1 oz. ; when
mixed, further add of hot gruel, ^ pint

;

and agitate until cool enough to be admi-
nistered.

Enema, Cathar'tic. Syn. Purgative clys-
ter; Enema catharticum (B. P., Ph. E. &
D.), E. laxativum, E. purgativum, L. These
have been already alluded to. By increasing

the quantity of the active ingredients, a mild
laxative or aperient clyster is converted into

an active purgative or cathartic one.

Prep. 1. (Ph. E.) Senna, ^ oz.; boiling

water, 16 fl. oz. ; infuse an hour, then add of

Epsom salts, J oz. ; sugar, 1 oz.; when dis-

solved, further add of olive oil, 1 oz. ; and mix
them by agitation,

2. (Ph. D.) Epsom salts, 1 oz. ; olive oil,

1 fl. oz. ; mucilage of barley, 16 fl. oz. Same
as enema of sulphate of magnesia, B. P., ex-

cept that in the latter mucilage of starch is

substituted for mucilage of barley.

3. (Ph. D. 1826.) Manna, 1 oz.; com-
pound decoction of chamomile, I pint ; dis-

solve, and add, of olive oil, 1 oz. ; Epsom salts.

-2- oz.

4. Compound decoction of mallows, \ pint

;

Epsom salts, | oz. ; sweet oil, 2 fl. oz. ; mix, as

above.

Ohs. The above are employed in all ordinary

cases where the use of an immediate cathartic

is indicated.

Enema of Cevidina. Syn. Enema Cevidin^
(Soubeiran.) Cevadilla, 2 dr. ; water, 10 oz.

;

boil to 7 oz. ; sti-ain and add milk, 8 oz. To
destroy ascarides.

Enema of Chlo"ride of Lime. Syn. Enema
CHLORIDI CALCIS, E. ANTIPUTRESCENS, L.

Prep. 1. Chloride of lime, 10 gr. ; tepid water,

1 fl. oz. ; triturate, then add of barley water,

or plain tepid water, 7 fl. oz.

2. (Fereira.) Chloride of lime, 10 to 15 gr.,

added to a common enema. As a deodoriser,

when the alviue evacuations are unusually

fetid.

Enema of Chloride of Soda. Syn. Enema
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SoD^ Chloeinat^. Frep. Labarraque's

solution, 24 drops; decoction of mallows,

16 oz.

Enema of Chloride of Sodium. Syn. Enema
SoDii Chloridi. Prep. Common salt, 1 oz.

;

barley water, ^ pint ; olive oil, 1 oz.

Enema for Coric. Syn. Enema anticoli-
CTJM, L. Prep. From oil of cajeput or pepper-

mint, 15 drops ; dissolved in sweet spirit of

nitre, 60 drops ; laudanum, 35 drops ; infusion

of chamomile, i pint.

Enema of Corocyntli. Syn. Enema colo-

CTNTHiDis (Ph. L.), L. Prep. 1. (Ph. L.)

Extract of colocynth, | dr. ; soft soap, 1 oz.

;

triturate, and add of water, 1 pint.

2. (Ph. L. 1836.) As the last, but using
compound extract of colocynth.

3. (Guy's Hosp.) Colocynth pulp, 1 dr.

;

water, f pint ; boil so as to strain \ pint ; and
add of common salt, ^ oz. ; syrup of buckthorn,
1 fl. oz. An efficient enema in colic and obsti-

nate constipation, in the absence of spasms and
inflammatory symptoms.

Enema, Com'mon. Syn. Enema commune,
L. Gruel or barley water, either with or

without the addition of a little common salt or

oil, are generally so called. The first are

simply laxative ; the latter, purgative. De-
coction of mallows, linseed tea, or water gruel,

are also commonly used as the vehicle.

Prep. 1. (Sb Bar. Hosp.) Barley water,

1 pint J common salt, 1 oz. ; dissolve.

2. (Guy's Hosp.) Water gruel, 10 to 15
fl. oz. ; common salt, 1 oz.

3. (U. C. Hosp.) Water gruel, 8 to 12 fl. oz.

;

salt, 1 oz. ; linseed oil, 2 fl. oz.

Enema of Copai'ba. Syn. Enema copaiba,
L. Prep. 1. From balsam of copaiba, 2 dr.

;

liquor opii sedativus, 15 drops ; yolk of egg,

q. s. ; barley water, Vi fl. oz.

2. (Collier.) To the last add, of extract of

opium, 1 gr. ; oil of turpentine, 4 fl. dr.

3. (Velpeau.) Copaiba, 2 dr. ; laudanum,
20 drops

; yolk of 1 egg ; water gruel, 8 fl. oz.

In ascarides, gonorrhoea, and some affections

of the lower bowels and bladder, when the

stomach rejects the balsam.

Enema of Creosote. Syn. Enema Ceeosoti.
(Dr Wilmot.) Creasote, 1 dr. ; decoction of

starch, 12 oz. In epidemic dysentery.

Enema of Croton Oil. Syn. Enema Olei
Ceotonis. (Sundelin.) Pr<tp. Croton oil, 2
to 4 di'ops ; linseed oil, 2 oz. ; gruel, 4 oz.

Enema of Cubebs. Syn. Enema CuBEBiE.
(Velpeau.) Prep. Decoction of mallow, 10
oz. ; powdered cubebs, 6 dr.

Enema, Domes'tic. Syn. Enema domesti-
cum, L. This name has been applied to an
enema of warm water, either with or without
the addition of a little sugar, honey, or milk.

The effect is laxative.

Enema, EmoU'ient. Syn. Enema emoii.iens,
E. demulcens, L. Prep. From decoction of

linseed, barley, or starch, 1 pint; linseed or

olive oil, 1 oz. Soothing and laxative ; in ex-

coriations of the lower bowels. 20 to 40 drops

of laudanum may be added when there is much
pain or looseness.

Enema of Ergot. Syn. Enema Eegot^.
(Boudin.) Prep. Infuse 1 dr. of ergot in 8
oz. of hot water and strain.

Enema, Feb'rifuge. Syn. Enema eebeiett-
gum, L. Prep. 1. (Collier.) Water gruel, 12
fl. oz. ; sugar, 1 fl. oz. In low fevers.

2. (Brande.) Vinegar, 2 fl. oz. ; infusion of

chamomile, 5 or 6 fl. oz. In typhus.
Enema, Fe'tid. See Enema of Assafcetida.
Enema of Galls and Opium. Syn. Enema

Gail^ et Opii. (Dr Ryan.) Prep. Decoc-
tion of galls, 8 oz. ; tincture of opium, J dr.

Enema for Hoo'ping- cough. Syn. Enema
PEETUssicuLAiEE, L. Prep. 1. See Enema
ASSAFCETIDA.

2. (M. Reiken). Assafoetida, 8 gr. ; yolk of

1 egg ; water, \ pint.

Obs. This quantity is sufficient for 10 or

12 clysters for children under 1 year; 5 or

6 for those under 3 years ; and 2 or 3 for those

under 7. Two clysters are prescribed daily in

hooping-cough". According to M.. Reiken, this

is more successful in removing hooping-cough
than any other remedy. To ensure success, it

should not be administered until the feverish

symptoms have passed. M. Reiken sometimes
uses an ointment of assafcetida as well as the
clyster.

Enema of Ipecacuanha. Syn. Enema Ipe-

cacuanha. (U. C. Hosp.) Ipecacuanha
root (bruised), 1 dr.; boiling water, 8 oz.

Macerate for an hour and strain.

Enema, Lax'ative. See Enemas (Cathartic,

Common, &c.).

Enema of Lead. Syn. Enema plitmbi, L.
Prep. (Dr Newbold.) Acetate of lead, 6 gr.

;

tepid distilled water, 6 fl. oz. In strangulated
hernia ; repeated in two or three hours.

Enema of Morphia. Syn. Enema IMoephia.
(Beera.) Prep. Morphia, 1 gr. ; oil of

almonds, 1 oz. Triturate and add infusion or

decoction of linseed, q. s.

Enema, Nitrate of Silver. Syn. Enema
Aegenti Niteatis. (Boudin.) Prep. Nitrate

of silver, 1 to 3 gr. ; distilled water, 5 oz.

Enema, Nu'trient. Syn. Feeding clystee;
Enema nttteiens, L. Prep. 1. Strong beef

tea, 12fl. oz. ; thickened a little with arrow-

root or hartshorn shavings.

2. (M. Nasse). Strong meat soup, | pint;

dilute hydrochloric acid, i fl. dr.

3. Yolks of 2 eggs ; brown sugar and salad

oil, of each 1 oz. ; mutton broth, 12 fl. oz. To
nourish the body, when aliments cannot be
taken or retained by the stomach.

Enema, 0i"ly. See Enema (Emollient).

Enema of O'pium. Syn. Enema opiatum,
E. opii (B. p. and Ph. L.), E. opii vel ano-
DTNUM (Ph. E.), L. Prep. 1. (B. P.) Mu-
cilage of starch, 2 fl. oz. ; tincture of opium J
dr.

2. (Ph. E.) Starch, I dr. ; water (boiling),

2 fl. oz.; mix, and when cool enough add of

tincture of opium, -^ to 1 fl. dr.
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3. (Ph. D. 1826.) Laudanum,! dr. ; warm
water, 6 fl. oz.

Obs. The above are the orders of the col-

leges, but ill practice the quantity of laudanum
is frequently doubled ; this should, however,
be done with great care. Opium clysters are

used iu dysentery, colic, cholera, and various

painful affections of the intestines, bladder,

&c. The bowels should be emptied before

their administration, and in inflammatory com-
plaints they should not be used for the first 48
hours. Clysters containing opium, even in

small quantities, are dangerous remedies for

young children
; yet there are cases iu which

they sometimes succeed when every other re-

medy has failed. This is particularly so iu

the low chronic diarrhoea of infancy and early

childhood. A case of this kind occurred in

the family of the writer. The family medical
attendant, as well as the physician he consulted,

abandoned the little sufferer to apparently
inevitable death, as beyond the reach of fur-

ther assistance. A small opium clyster was
given, and the child recovered.

Enema of Ox-gall. Si/n. Enema fellis, E.
F. Bovrs, L. Frep. (Dr AUnatt.) Fresh ox-

gall, 2 fl. oz. ; water gruel, 8 fl. oz.

2. (Dr Clay.) Ox-gall, 2 fl. oz. ; water,

4 or 5 fl. oz. To soften indurated faeces,

and in costiveness arising from deficiency of

bile.

Enema of Percyanide of Iron. S^n. Enema
Ferei Peecyanidi. Prep. Triturate 5 gr.

of Prussian blue, with 2 oz. of water ; to be
used daily, increasing the dose if necessary.

An American remedy for ascarides.

Enema of Pop'pies. Sj/n. Enema papateeis,
L. Frep. 1. Decoction of Poppies.

2. Poppy-heads (with the seeds), 5 dr.

;

water, f pint ; boil to 12 fl. oz., and strain.

Anodyne; as a substitute for opium clyster.

Enema, Pur'gative. See Enema Cathaetic.

Enema of Quinine. S^n. Enema Quini^.
Sulphate of quinine, 5 to 15 gr. ; decoction of

starch, 6 oz.

Enema of Eue. Si/n. Enema Rut^. Frep.
Confection of rue, 20 to 60 gr ; thin gruel, 6
oz. to 8 oz.

Enema, Sim'ple. Barley water, rice water,
thin-made starch, and decoction of mallows,
are frequently so called, from being used either

for simple laxative enemas, or as the vehicle

for more active substances.

Enema of Soap. Si/n. Enema saponis, L.
Prep. (St B. Hosp.) Soft soap, 6 dr. ; hot
water, 1 pint ; dissolve. To soften indurated
faeces, &c. ; and as a detergent in certain ulce-

rations of the rectum.
Enema of Soot. St/n. Enema Fitmginis.

Wood soot, 4 oz. ; water, 1^ pints ; boil to a
pint.

Enema of Starch. S;i/n. Enema amtli, L.
See Enema Simple (above).

Enema, Stim'ulant. St/n. Enema Stimtj-

ians, L. The ordinary cathartic clysters are

often so called. The following belong to a
different class :

—

Prep. 1. Tincture of capsicum, 1 fl. oz.

;

barley water or thin arrow-root, ^ pint; mix.

In cholera, especially the cold stages.

2. To the last add, of ether, 2 fl. dr. ; lauda-

num, 30 drops.

3. Decoction of poppies, J- pint; tincture of

capsicum, 3 fl. dr.; oil of nutmeg, 10 drops.

In diarrhoea.

Enema of Tobac'co. S^n. Enema tabaci
(Ph. L. E. & D.), Infosum tabaci (Ph. D.
1826), L. Frep. 1. (B. P.) Tobacco leaf, 20
gr. ; boiling water, 8 oz. ; infuse half an hour,

and strain.

2. (Ph. E.) Tobacco, 15 to 30 gr.; boiling

water, 8 fl. oz. ; as last.

3. (Ph. D.) Tobacco, 1 scrup.; boiling water,

8 fl. oz.

4. (Ph. L. 1836.) Tobacco, 1 dr. ; boiling

water, 1 pint.

Obs. Tobacco clyster is used in strangulated

hernia, obstinate constipation, retention of

urine, &c. It is violently depressing and re-

laxing; producing fainting, and even death,

when improperly or injudiciously adminis-

tered. " It is not to be forgotten that 2 dr.,

1 dr., and even J dr., of tobacco, infused in

water, have proved fatal." " The cautious

practitioner, therefore, will not use more than
15 or 20 gr." (Pereira.) Three parts of Vir-

ginia tobacco are equal to seven parts of any
other kind. (Davy.)

Enema of Tur'pentine. Si/n. Tuepentine
cltstee; Enema teeebinthin^ (Ph. L.),

E. OIEI T., L. Frep. 1. (B. P.) Oil of tur-

pentine, 1 oz. ; mucilage of starch, 15 oz.

2. (Ph. L.) Oil of turpentine, 1 fl. oz. ; yolk

of 1 egg ; triturate together, then add of de-

coction of barley, 19 fl. oz.

3. (Ph. E.) As the last, but using simple

water instead of barley water.

4. (Ph. D.) Oil of turpentine, 1 fl. oz.;

mucilage of barley, 16 fl. oz.

5. (Dr Neligan.) Oil of turpentine, § fl. oz.

;

syrup of garlic, 1 fl. oz. ; barley water, 6 or 7
fl. oz. In ascarides, and as an antispasmodic
and pui'gative in colic, obstinate constipation,

calculus, peritonitis, tympanitis (deum-behy),
&c.

Enema, Ver'mifuge. St/n. Enema anthel-
minticum, E. vermifugum, L. Frep. 1. Cas-

tor oil, 1 oz. ; mucilage, f oz. ; decoction of the
root of male fern, 7 fl. oz. In worms, espe-

cially tape-worm.
2. (Collier.) Oil of turpentine, 1 fl. oz. j

olive oil (warm), | pint. In ascarides.

3. (Dr Darwall.) Tincture of sesquichlo-

ride of iron, 1 dr. ; water, 7 or 8 fl. oz. In
ascarides, especially when occurring in child-

hood; the quantity used being proportionately

lessened. See Enemas of Aloes, Assaecetida,
Turpentine, &c.

Enema of Vinegar. S//n. Enema acetici.

(Brande.) Frep. Vinegar, 2 oz. ; infusion of

chamomile, 4 oz. In typhus fever.
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Enema of Wine. Syn. Enema tinosum, L.

Prep. Prom sherry wine and hot water, of

each 7 fl. oz. In suspended animation. Some-
times a wine-glassful of brandy is added.

ENERGY, relative values of Food as sources

of. Chemists and physiologists, although they

agree that muscular power is derived from
the action of the oxygen supplied during re-

spiration upon the digested portions of the

food, diifer in their conclusions as to whether
the nitrogenous or non-nitrogenous principles

of the food, form the chief source of this

power or not. The opinion of Liehig, Play-

fair, Rauke, and others, that the oxidation and
metamorphosis of the nitrogenous tissue is

the fountain of muscular force has of late

years been contested, and on the opposite

view adduced, viz. that it is principally to

the oxidation of the carbonaceous or non-

nitrogenous constituents of the food, that

animal dynamic power is due.

This latter view has received support from
the experiments of Frankland, Lawes, and
Gilbert (from their observations on the feeding

of cuttle), Edward Smith, Meyer, Pettenkofer,

Voit, Wislicenus, Pick, Parkes, and others.

The data upon which it is based are those

derived from the observation of the amount of

heat generated by the combustion of a definite

quantity of food out of the body; which, it is

affirmed with certain deductions, represents

the quantity of heat evolved by the oxidation

of the same food within the body; and as

heat is the equivalent of muscular force or

energy, that aliment which, in burning, gives

off" the most heat, must, it is supposed, neces-

sarily be the richest in the production of

animal motive power. Of course these con-

ditions will, amongst others, be very con-

siderably modified by the extent to which the

processes of the animal economy, such as

digestion, assimilation, &c., can liberate the

elements of the food so as to become available

as sources of this energy.

Were these processes perfect, all the carbon

of the carbonaceous, as well as that of the

nitrogenous constituents of the diet, after

deducting the carbon which passes oif as urea

(one part of dry nitrogenous matter yielding

about a third of its weight of urea) would be
utilised and converted into heat-producing

power. But even under these circumstances

a considerable poi-tion of this thermotic power
would be expended in sustaining the internal

movements of the body, such as respiration

and the heart's action, which it has been com-
puted are daily maintained by a force capable

of raising 600,000 pounds a foot high.

No wonder if, with such varying factors in-

troduced into the problem, physiologists and
physicists should differ so widely in their cal-

culations ; and that, whilst one inquirer be-

lieves that food practically yields only about
half the force which, according to theory, it

actually contains ; another estimates it at only

oue fifth.

The following table by Dr Frankland shows
the amount of force which different foods

yield when burned. The results agree very
closely with those theoretically given by
Playfair and others.

Tlnergy developed hy one gramme, or one ounce

of the following substances, vsJien oxidised

in the iody.

1 ounce will

equal foot-tons

Per
1 f;ramme of energy, or

Name of Substance. cent, of

Water.

will equal
kil.-metres

in otlier words,
would raise the

of energy. under-given
number of tons,

1 foot high. I

Beef (lean) . . 70-5 604 55-0

Veal (lean) . . 70-9 496 45-3

Ham (lean.

boiled) . . 54'4 711 64-9

Bread crumb . 44-0 910 83-0

Fluor . . . . • •• 1627 148-5

Ground rice ... 1591 145-3

Oatmeal . . . 1665 152-0

Pea meal . . ... 1598 146-0

Potatoes . . . 73'o 422 38-5

Carrots . , . 86-0 220 200
Cabbage . . . 88-5 178 16-2

Butter . . . 3077 280-9

Egg (white of . se-s 244 22-3

Egg (yolk) . . 47-0 1400 127-0

Cheshire cheese 24-0 1846 168-5

Arrowroot . . 1656 151-3

Milk . . . . 87-0 266 24-3

Sugar (lump) . ... 1418 129-5

Ale (Bass' bot-

tled) . . . 88-4 328 30-0

Porter (Guin-
ness' stout) . 88-4 455 41'S

"A table of this kind," says Dr Parkes, "is

useful in showing what can be obtained from
our food, but it must not be supposed that

the value of food is in exact relation to the

energy which it can furnish. In order that

the force shall be obtained, the food must not

only be digested and taken into the body
properly prepared, but its energy must be

develoyed in the place and in the manner
proper for nutrition. The mere expression of

potential energy cannot fix dietetic value,

which may be dependent on conditions in the

body unknown to us. For example, it is

quite certain, from observation, that gelatin

cannot take the place of albumen, though its

potential energy is little inferior, and it is

easily oxidised in the body. But, owing to

some circumstances yet ituknown, gelatin is

chiefly destroyed in the blood and gland-cells,

and its energy, therefore, has a different direc-

tion from that of albumen. So also of the

1 The amount of work d(ine is generally estimated in

this country as so nuiny lbs. or tons lilted 1 foot. In

T'rance it is e.xpressed as so many kilogrammes lifted

1 metre,—and called ' the kilogrammenietre,' as above.

1
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potential enerpjy, it is quito possible that all

is not usefully employed. The tables of

energy give broad indications, and can be

used in a general statement of the value of a

diet; but at present they do not throw light

upon the intricacies of nutrition."'

ENFLURAGE. See Pommade.
ENGRA"VING. The art of producing de-

signs or figures on metal, wood, &c., by incision

or corrosion, usually for the purpose of being

subsequently printed on paper, calico, or otlier

materials. The mechanical operations of the

engraver do not come within the province of

this work. Several of the materials which he
employs in his trade will, however, be found
noticed under their respective heads.

There is this important difference between
engraving on metal plates and wood-engrav-
ing : in the former all the lines and dots that

are to print black are hollowed out with a

graving-tool, or 'bitten in' by acid; in the

latter all the parts that are to appear white in

the impression are cut away, and the lines

which produce the imprint are left on the face

of the block.

Casts of wood-blocks, or ' stereos,' are often

used instead of the original blocks when a great

number of impressions is required. To pro-

duce them stucco moulds are prepared, and
from these the casts in type metal are taken.

The casts are usually about | in. thick, and
have to be screwed upon wooden blocks to

bring them to the height of the types which
are printed with them. As soon as one cast is

worn out another may be taken, and the ori-

ginal block is thus preserved in the state in

which it left the engraver's hands.

For the reproduction of engraved metallic

plates the electeotype peocess is commonly
employed. Woodcuts are also copied, though
less frequently, by this process. The mode
by which the postage-stamp plates are mul-
tiplied is as follows :—240 ' queen's heads '

or stamps (a pound's worth) are engraved on

one steel plate. This plate is then hardened,

and an impression of it taken on a softened

steel roller. This roller, in its turn, is also

hardened, and softened steel plates being

passed under it, an impression precisely like

that of the oi'iginal plate is produced on each

.of them. These plates are then hardened and
employed for printing the penny postage

stamps for sale. They last a long time; and
when they are worn out they are destroyed,

and their place is supplied by fresh ones, which
are produced by the cylinder before referred to,

which continues ready to supply any number
that may be required. Bank-note plates are

reproduced in the same manner. See Elec-
teotype, ETCHIN&, &c.

Engravings, to Clean. Place the engraving
on a smooth board, and cover it thinly with
finely powdered and very clean common salt.

Next squeeze lemon-juice upon the salt so as

to dissolve a considerable portion of it. Now
elevate one end of the board so that it may

form an angle of about forty-five or fifty

degrees. Next pour on the engraving boiling

water from a tea-kettle until all tlie salt and
lemon-juice are washed off. The engraving
will then be found to be perfectly clean and
free from stains. Care must be taken to dry
it on the board or on some smooth surface

very gradually. It will acquire a yellow tint

if dried by the sun or before a fire.

Engravings, to Movmt. Strain thin cmHco
on a frame, then carefully paste on it the
engraving, so as to be free from creases

;

afterwards, and when dry, give the engraving
two coats of thin size (made by putting a
piece of glue the size of a small nut into a
small cupful of hot water) ; finally, when this

dries, varnish the engraving with a varnish
known as ' white hard.'

ENTERI'TIS. See Inflammation or the
Bowels.
ENTOZO'A. Parasitic animals which infest

the bodies of other animals. See Worms.
ENTRY, Powers of. The Public Health Act

thus defines the power of any local authority

to enter into premises whereon a nuisance is

supposed to exi>t ; and the conditions under
which this power is to be exercised.

" The local authority or their officer shall be
admitted to any premises for the purpose of

examining as to the existence of a nuisance
thereon, or of enforcing the provisions of any
Act in force within the district requiring

fireplaces and furnaces to consume their own
smoke at any time between the hours of nine

in the foren< on and six in the afternoon, or in

the case of a nuisance arising in respect of any
business, then at any hour when sucli business

is in progress or is usually carried on.
" Where under the Public Health Act a

nuisance has been ascertained to exist, or an
order of abatement or of prohibition has been
made, the local authority or their officer shall

be admitted from time to time into the pre-

mises between the hours aforesaid until the

nuisance is abated or the works ordered to be
done are completed, as the case may be.

" Where an order of abatement or pro-

hibition has not been complied with or ha3

been infringed, the local authority or their

officer shall be admitted from time to time at

all reasonable houi-s or at all hours during
which business is in progress or is usually

carried on into the premises where the

nuisance exists, in order to abate or remove
the same.

" If admission to premises for any of the

purposes of this section is refused, any justice

on complaint thereof on oath by any officer of

the local authority (made after reasonable

notice in writing of the intention to make the

same has been given to the person having
custody of the premises) may, by order under
his hand, require the person having custody of

the premises to admit the local authority or

their officer into the premises during the

hours aforesaid; and if no person having
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custody of tlie premises can be found, the

justice shall, on oath made before him of that

fact, by order under his hand, authorise the

local authority or their officer to enter such

premises during the hours aforesaid.
" Any order made by a justice for admission

of the local authority or their officer on pre-

mises shall continue in force until the nuisance

has been abated, or the work for which the

entry was necessary has been done."

"Any person refusing to obey a justices'

order for admission of the local authority or

their officers is liable to a penalty not ex-

ceeding five pounds. Power of entry at

reasonable times is given to the medical

officers of health and inspector of nuisances to

inspect food, &c. Penalty for obstruction,

five pounds and under.

ENUEE'SIS. See Ueine.

EPHESTIA ELETELLA—The Chocolate

Moth. The larvae of tins moth frequently

cause serious damage to cocoa, flour, or biscuits

when these are stored. Professor Huxley
proposes to guard against the ravages of the

insect by the adoption of the following pre-

cautions —
1. Have no cocoa stored in any place in

which biscuits are manufactured.
2. Lead up all biscuit puncheons as soon as

they are full of the freshly-baked biscuit.

3. Coat puncheons with tar after they are

leaded up, or at least work lime-wash well

into the joints and crevices.

4. Line the bread-rooms of the ships with
tin, so that if the Ephestia has got into a

puncheon it may not infest the rest of the

ship.

5. If other means fail, expose the wood-
work of puncheons to a heat of 200" P. for

two hours, or they might be destroyed by
driving into the puncheon a stream of car-

bonic oxide, and afterwards exposing it well

to the air. Weevils in biscuit have frequently-

been exterminated by this method, and there

appears to be no reason why this treatment
should not be equally efficacious for getting

rid of the larvae of the Ephestia Eletella.

EPHIAL'TES. See Nightmare.

EPIDEM'IC. Common to many people. In

pathology, an epidemic disease (epidemic;
epidemy) is one which seizes a number of

people at the same time and in the same place,

hut which is not dependent on any local cause,

but on some extraordinary condition of the

air. When a disease is peculiar to a people or

nation, and appears to depend on local causes,

it is said to be ' endemic ' or ' enchorial.'
Thus, Asiatic cholera may be taken as an
example of the first, and the agues of low
countries, and the goitre of the Alps, as ex-

amples ot the other.

Epidemics may be divided into indigenous
and exotic. Amongst the former may be in-

cluded scarlet fever, measles, hooijing-cougb,
influenza, typhoid ; wfiilat the latter embrace

such as are imported, viz. Asiatic cholera,

plague, &c.

No year passes without the prevalence of an
epidemic of one kind or the other in this

country.

The following enactments for the prevention
of epidemic diseases are now in force :

—

" Whenever any part of England appears to

be threatened with, or is affected by, any for-

midable epidemic, endemic, or infectious dis-

ease, the Local Government Board may make,
and from time to time alter and revoke, regu-
lations for all or any of the following purposes,
viz. :

—

" (1) For the speedy interment of the dead

;

and

—

" (2) For house-to-house visitation ; and

—

"(3) For the provision of medical aid and
accommodation, for the promotion of cleans-

ing, ventilation, and disinfection, and for

guarding against the spread of the disease ;

—

" and may by order declare all or any of the
regulations so made to be in force within the
whole or any part or parts of the district of

any local authority, and to apply to any vessels

as well as arms or parts of the sea within the
jurisdiction of the Lord High Admiral of the
United Kingdom, or the Commissioners for

executing the office of the Lord High Admiral
for the time being, for the period in such
order mentioned, and may by any subsequent
order abridge or extend such period." (P. H.,
s. 134.)

"All such regulations, &c., made by the
Local Government Board are to be published

in the ' London Gazette,' and such publication

is to be held as conclusive evidence." (P. H.,

s. 135.)
" The local authority of any district within

which, or part of which, regulations so issued

by the Local Government Board are declared

to be in force, shall superintend and see to the
execution thereof, and shall appoint and pay
such medical or other officers or persons, and
do and provide all such acts, matters, and
things as may be necessary for mitigating any
such disease, or for superintending or aiding

in the execution of such regulations, or for

executing the same, as the case may require.

Moreover, the local authority may from time
to time direct any prosecution or legal pro-

ceedings for or in respect of the wilful viola-

tion or neglect of any such regulation." (P.

H., s. 136.)
" The local authority and their officers shall

have power of entry on any premises or vessel

for the purpose of executing or superintending

the execution of any regulations so issued by
the Local Government Board as aforesaid."

(P. H., s. 137.)
" Whenever, in compliance with any regula-

tion so issued by the Local Government Board
as aforesaid, any poor-law medical officer per-

forms any medical service on board any vessel,

he shall be entitled to charge extra for such

service, at the genei-al rate of his allowance
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for services for tlie uiiion or place for which
he is appointed, and such charges shall he pay-

able by the captain of such vessel on behalf of

the owners thereof, together with any reason-

able expenses for the treatment of the sick.

" Where such services are rendered by any
medical practitioner who is not a poor-law

medical officer, he shall be entitled to charges

for any service rendered on board, with extra

remuneration on account of distance, at the

same rate as those which he is in the habit of

receiving from private patients of the class of

those attended and treated on shipboard, to be

paid as aforesaid. In case of dispute in respect

of such cliarges, such dispute may, where the

charges do not exceed twenty founds, be de-

termined by a court of summary jurisdiction ;

and such court shall determine summarily the

amount which is reasonable, according to the

accustomed rate of charge within the place

where the dispute arises for attendance on
patients of the like class as those in respect

of whom the charge is made." (P. H., s.

138.)
" The Local Government Board may, if they

think fit, by order authorise or require any
two or more local authorities to act together

for the purposes of the provisions of this Act
relating to prevention of epidemic diseases,

and may prescribe the mode of such joint

action, and of defraying the costs thereof."

(P. H., s. 139.)

"Any person who

—

"(1.) Wilfully violates any regulation so

issued by the Local Government Board, as

aforesaid; or,

" (2.) Wilfully obstructs any person acting

under the authority or in the execution of any
such regulation shall be liable to a penalty

not exceeding five pounds." (P. H., s. 140.)

EPIGAS'TRIC. In anatomy, pertaining to

the epigas'teitjm, or the part of the abdomen
over the stomach.

EPILEP'SY. Syn. Failing sickness ; Epi-

lepsia, MoEBirs CADUcus, L. The popular

name of this disease arises from the patient,

when attacked by it, suddenly falling to the

ground. The other leading symptoms consist

of convulsions, stupor, and, generally, frothing

at the mouth. It comes on by fits, which after

a time go ofP, leaving a certain amount of

lassitude and drowsiness behind. Sometimes
certain peculiar symptoms precede the attack.

Aiuong these, a sensation of coldness or of

a current of cold air from the extremities of

the body towards the head (auba epileptica),

palpitation, flatulency, stupor, and an inde-

scribable cloud or depression, are the most
common. The occurrence of these symptoms
are not, however, uniform, even in the same
patient ; but it generally happens that the

party falls down suddenly, and without the

slightest warning.
Epilepsy is often symptomatic of other

affections, as excessive irritation of the primse

vise from worms, indigestible or noxious food,

TOL. I.

or poison ; or it depends oij local injuries, par-
ticularly those of the head, accompanied with
lodgments of water on the brain, tumours,
pressure, &c. Violent affections of the nervous
system, sudden frights or fits of passion,

violent mental emotions, the sudden suppression
of old evacuations, and, in childhood, difficult

teething, are also common causes of sym-
pathetic epilepsy. Occasionally it arises from
mobility of the sensorium, induced by plethora,

or by excessive debility. In such cases the
treatment must be energetically directed to the
removal of the exciting cause.

When epilepsy occurs as an idiopathic or
primary affection, or when it cannot be re-

ferred to any apparent cause, more especially

when the attack commences about the age of
puberty, and the fits are frequent, it is gene-
rally hereditary, and there is great danger of
its terminating either in apoplexy, or lunacy,
or imbecility.

The treatment of idiopathic epilepsy is

principally directed to the improvement of the
general health, and the diminution of nervous
irritability by sedatives and tonics. Among
the first, camphor, ether, henbane, hemlock,
musk, oil of cajeput, opium, and morphia, and,

more recently, hydrocyanic acid, have been
principally relied on. Among the second, bark,

cascarilla, quinine, strychnia, valerian, the
sulphate of iron, zinc, and copper, arsenious

acid, and nitrate of silver, have each their

zealous advocates. The objection against the
last preparation is the danger of its disfiguring

the patient, by tinging the skin of a permanent
dull, leaden hue. In cases accompanied with
plethora, a low diet, daily out-of-door exercise,

and the frequent use of aperients, with occa-

sional blistering, cupping, and other depletive

measures, are indicated ; whilst in those

marked by inanition and debility, an entirely

opposite course must be adopted. When the

disease is complicated with syphilis, a mild
course of mercury may be given ; and when
with scrofula, iodine, iodide of potassium, or

cod-liver oil, assisted by sea-bathing, will be
proper.

Among other methods of treatment may be
mentioned the administration of an active

emetic or purgative, twice weekly, in the
morning, when the stomach is empty. The
first has now few supportei's ; hut the second

is said to be often productive of great benefit.

During a fit of epilepsy the only thing that

can be done for the patient is to prevent the

sufferer injuring himself, and to loosen every

part of his dress that presses on his head, neck,

or chest. When premonitory symptoms occur,

a brisk emetic, a large dose of laudanum and
ether, a cold plunge or shower bath (when not
contra-indicated), or anything else which
gives a sudden shock to the system or raises

its tone, frequently prevents the accession of

the fit.

Epilepsy more commonly attacks children

than adults, and boys than girls. "Its re-

41
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turns are frequently periodical, and its pa-

roxysms commence more frequently in the

night than in the day, being somewhat con-

nected with sleep. It is sometimes counter-

feited by street impostors in order to excite

the charity o£ the passers-by.

For Animals. AH animals are subject to

attacks of epilepsy, more particularly dogs and
pigs. The animal seized with the fit loses the

senses of sight and hearing, and falling down
exhibits the same symptoms as those which
accompany the disease in human beings.

Cattle, although they bellow greatly during
an attack, rarely die from it; but it not in-

frequently suffocates dogs, and is in them a not
unusual cause of sudden death. The fit, which
lasts from ten to fifty minutes, when it passes

off", leaves the animal dull, and is apt to return.

Epileptic fits are a frequent accompaniment
of distemper in dogs. They are often induced
in cattle by tough and indigestible food, and
in these as well as in dogs, by intestinal worms.
Hot weather and excitement, especially in

dogs, are a frequent cause of an epileptic fit.

By energetic treatment after the first attack

the further course of the malady may often be
arrested. The best treatment is to give, when
the fit is over, a brisk purge, with an ounce of

oil of turpentine in horses or cattle, and
twenty to forty drops in dogs. If the disease

is caused by worms give the medicines ordered

in such cases.

EPISPAS'TICS. See Biistee and Vesicant.
EP'ITHEM. Syn. Epithema, L. Any

external liquid medicine for local application

;

as an embrocation or lotion. Some writers

confine the term to those preparations which
are intended to be applied by means of a

cloth dipped into them. See Liniment, Lo-
tion, &c.

Epithem, Astrin"gent. Syn. Epithema a-

STMNGENS, L. Prep. 1. Powdered, ice, 7 dr.;

powdered catechu, 1 dr. ; mix.

2. (Brera.) Powdered bole and rhatany, of

each 1 oz. ; vinegar of roses, q. s. to form a

paste. Both are applied to the nostrils and
forehead to stop bleeding at the nose.

Epithem, Gly"cerin. Syn. Epithema glt-
CEEINJ];, L. Pre-p. (Mr Startin.) Glycerin,

1 oz. ; rose water and lime water, of each 3 or

4 fl. oz. ;
powdered gum tragacanth, q. s. to

form a thin mucilage. In scalds, burns, and
excoriations.

Epithem, Vermifuge. Syn. Epithema
VERMiEUOUM, L. (Hoffmann). Wormwood and
centaury, beaten up with aloes and colocynth,

and applied over the belly.

Epithem, Vesica'ting. Syn. Epithema
VESiCATOEiiTM, L. Prep. 1. (Alibert.) Rye or

barley meal, made into a paste with vinegar,

md 30 to 40 gr. or more of powdered Spanish
dies sprinkled over the surface.

2. (Ph. L. 1746.) Spanish flies (in fine

jOwder) and wheat flour, equal parts, made into

paste with vinegar, q. s. As a blister.

Epithem, Vol'atile. Syn, Epithema vo-

latile, E. AMMONi^ffi, L. Pref. (Ph. L. 1764.)
Common turpentine and water of ammonia,
equal parts. An excellent counter-irritant;

either with or without the addition of a little

olive oil.

EPIZOOTIC DISEASES. These are diseases

which attack different species of domestic ani-

mals in the same manner that epidemics do
man. These maladies ravage large tracts of

country, frequently causing great mortality
amongst the various animals inhabiting the
localities visited by them ; different animals
being assailed by difi'erent forms of epizootic

disease.

For instance, there is the rinderpest, or

plague peculiar to cattle, the typhoid or gastric

fever v.hich prevailed so largely amongst
horses in this country in 1854, and 1861 and
1862 ; the smallpox of sheep ; the diptheria

affecting oxen, sheep, goats, and pigs; the

influenza of horses, and the charbon of pigs.

Dogs, cats, tame and wild birds, fish,i silk-

worms and bees, each suffers from a special

variety of epizootic disease.

Epizootic diseases are met with in most
European countries. They are very common
in Russia, where they commit great devasta-

tion amongst the horned cattle, 400,000 of

which are said to die annually from their

ravages. Of epizootics, Mr Finlay Dun says :

—

" They extend at the same time over large tracts

of country, attack in a similar manner great

numbers of animals, tend to sssume a typhoid
form, and withstand badly all depletive treat-

ment. They depend upon some general causes

as yet unknown, but which it has usually been
thought suflicient to term " atmospheric ;"

but are always most common and fatal amongst
animals breathing impure air, densely crowded,

badly fed, or exposed to cold winds; and are

generally prevented or robbed of their viru-

lence by guarding against such debilitating

causes, and maintaining a high standard of

health."

EQUISE'TIC ACID. In chemistry, a sub-

stance identical with aconitic acid (which
see).

EQUIVALENT. (Eqttiyaiency.) In mo-
dern chemistry, the equivalent of a body is

that weight of it which will exactly replace in

a compound 1 atom of hydrogen or 1 atom of

either of the other monivalent elements {see

Table, below).

Monivalent elements are those which
replace one atom of hydrogen in chemical

combinations in the ratios of their atomic

weights.

One atom of a divalent, trivalent, tetrivalent,

pentivalent, and hexivalent element replaces

respectively, or is equivalent to, two, three,

four, five, or six atoms of hydrogen or of any
other monivalent element. (For further in-

1 Great mortality has prevailed amongst the salmon
duriug the present year, owin;; to the attacks of a pecu-
liar white fungus, called the SaproUgniaferox. a parasite

that multiply so rapidly as speedly to envelope any fish

it attacks.
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Monivalent. Divalent. Trivalent. Tetrivaleut. Pentivalent. Hexivalent.

Hydrogen Oxygen Boron Carbon Nitrogen Sulphur
Fluorine Barium Gold Silicon Phosphorus Selenium
Chlorine Strontium Tin Vanadium Tellurium
Bromine Calcium Titanum Arsenic Tungsten
Iodine Magnesium Thorinum Antimony Molybdenum
Cffisium Zinc Niobium Bismuth Osmium
Rubidium Didymium Tantalum Iridium
Potassium Lanthanium Zinconium Ruthenium
Sodium Yttrium Aluminium Rhodium
Lithium Glucinum Platinum Chromium
Thallium Cadmium Palladium Manganese
Silver Mercury

Copper
Lead Iron

Cobalt
Nickel
Uranium

1

Cerium

formation on this subject consult the works on
chemistry by Fownes, Miller, Kay- Shuttle-
worth, &c.)

ERBIUM. According to Prof. Mosander,
the substance usually called yttria is a mixture
of the oxides of three metals—yttrium, erbium,
and terbium, which differ in the character of

their salts, and in some other important par-

ticulars. The first is a powerful base ; the

others, very weak ones. The latter are sepa-

rated with extreme difficulty, and possess no
practical importance.

EEDMAN'S FLOAT. This useful little in-

strument, invented as its

name implies, by Erdman,
is used to ensure accuracj-

in the readings of Mohr's
burette.

It is in the form of an
elongated glass bulb, loaded
with a globule of mercury
at the bottom, the same as

a hydrometer, and with a

glass hook at the top, by
means of which it can be
placed in or removed from
the liquid in the burette at

pleasure. The float has a
circular mark scratched by
a diamond, running round
the middle, which, when
tlie instrument is placed in

the fluid in the burette,

should correspond with
the graduation or degree
on the burette at which
the fluid stands. The ac-

tual height of the fluid

in the burette is of no con-

sequence, since, if the ope-

ration be commenced with
the line on the float oppo-
site the gradation on the

burette, the same propor-

tional division is always maintained. It is

most essential that, when the fluid is being

drawn oflf, the float should accompany it in its

descent without wavering, and that the circu-

lar mark upon it should always be parallel to

the graduations of the burette. Another con-

dition is, that when the float has been pressed

down in the fluid of the closed burette it

should slowly rise again. A correspondent in

Liebig's ' Annalen der Chemie und Pharmacie'
for April, 1875, states that Erdman's floats

generally become lined internally with a green
or yellow layer, from the oxidation of the

mercury, and are thus rendered opaque and
consequently useless. He proposes to place

the mercury in a distinct cell, hermetically

sealed from the upper part of the float which
carries the circular mark. He has had floats

of this construction in use for years.' See
Btjeette.

EEEMACAU'SIS, Slow burning; decay.

This expression was applied by Liebig to the

peculiar decomposition which moist organic

matter undergoes, when freely exposed to the

air, by the oxygen of which it is gradually

burned or destroyed, without any sensible

elevation of temperature. See Puteefac-
TION.

EE'GOT. Syn. Eegot op bye, Spueeed
EYE, HOENED E., COCKSPTTE E., ObSTETEICAL
E. Eegota (B. p.), L. The diseased seeds of

Secale cereale (Linn.), or common rye.

Ergot of rye deteriorates greatly by age,

being subject to the ^.ttacks of a description

of acarus resembli'ag the cheese mite, but
much smaller, which destroys the whole of the

internal portion of the grain, leaving nothing

but the shell, and a considerable quantity of

excrementitious matter. To prevent this the

ergot should be well dried, and then placed in

bottles or tin canisters, and closely preserved

from the air. The addition of a few cloves,

or drops of the oil of cloves, or strong acetic

1 'ChemicaJ News.'
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acid, or a little camphor, or campliorated spirit

of wine, will preserve this substance for years

in close vessels. M. Martin proposes to steep

the dry ergot in strong mucilage, and then to

dry it on a sheet of white iron. This opera-

tion he repeats once or oftener, and finally

preserves the prepared and thoroughly dried

ergot in a well-corked glass flask. (' Jour, de
Chimie Med.') The wholesale druggists gene-
rally keep it in well-covered tin canisters or

tin boxes.

H. Ducros (* Zeitschr. des Oesterr. Apoth.
Ver.,' 1876-8), on the strength of many years'

experience, recommends powdered wood-
charcoal for the preservation of ergot of rye.

The ergot is placed in a wide-mouth stop-

pered bottle, and covered with a thick layer of

the powdered charcoal. Whenever it is required
for use some of the ergot is transferred to a

piece of paper, and freed from the adhering
charcoal by blowing and rubbing. What is

not required is returned to the bottle.

N. B. Gionovie (' Zeitschr. des Oesterr.

Apoth. Ver.,' 1876, 126) states he has used the

following process with the best success. A
small quantity of ether is dropped on the
ergot contained in a bottle, and the latter

closed with a well-fitting stopper. The addi-

tion of ether is repeated every time the bottle

is opened.

Ergot of rye is much used to restrain uterine

ha3morrhage, and to accelerate the contraction

of the uterus in protracted labour. It is also

much used as an emmenagogue.

—

Dose. To
facilitate labour, 20 to 30 gr., either in powder
or made into an infusion ; repeated at intervals

of 20 or 30 minutes until 3 or 4 scruples have
been taken. In other cases (leucorrhcea, hse-

morrhages, &c.) the dose is 5 to 12 gr., three

times daily, for a period not longer than a

week or ten days at a time.

M. Tancret states that he has succeeded in

obtaining an alkaloid from ergot of rye, which
he names ergotinine. The isolation of ergoti-

nine is said to be attended with great difficulty,

owing to its great tendency to undergo spon-

taneous changes, a short contact with the air

being sufficient to decompose it; a circum-

stance which may perhaps help to explain the
rapid change that the powder ergot exp '-

riences. Professor Dragendorff, however, re-

fuses to admit that ergotinine is the active

principle of ergot, or that it is a distinct che-

mical substance. He ascribes the therapeutic

power of the drug mainly to sclerotic acid,

which body, after various unsuccessful at-

tempts, he has obtained from ergot, with cer-

tain other determinate compounds, by the

following process :
—" Very finely powdered

ergot is exhausted with distilled water, the

solution concentrated in vacuo, and the resi-

duary liquid mixed with an equal volume of

35 per cent, alcohol. This causes the pre-

cipitation of a peculiarly shiny substance
(scleromucin), together with a portion of the
salts, and the greater part of the suspended

fatty matter. The mixture having been
allowed to stand on ice for twenty-four to
forty-eight hours, it is filtered, and the filtrate

mixed with a further quantity of 95 per cent,

alcohol, sufficient to precipitate all the sclerotic

acid in combination with the bases (chiefly as

calcium sclerotate). The separation of the
precipitate is promoted as before, by placing
the mixture on ice for some days. This causes
the deposited mass, which has a brownish
colour, to adhere firmly to the walls of the
vessel, so as to permit the supernatant liquid

to be easily poured off. The precipitate is

kneaded with alcohol of 80 per cent., and im-
mediately thereafter dissolved in a sufficient

quantity of 40 per cent, alcohol, when the
remainder of the scleromucin and another
large portion of the foreign salts are left be-
hind. The filtered liquid is now mixed with
absolute alcohol, whereby sclerotic acid is pre-
cipitated in conjunction with certain bases
and other substances. The impure product,
when carefully dried over sulphuric acid, was
found on analysis to contain 8"5 per cent, of
potassium, about 0'36 per cent, of calcium, 4'3

per cent, of sodium, 274 per cent, of phos-
phoric acid, or altogether 12*9 per cent, of
ash.

" The greater part of these admixtures may
be removed, and the sclerotic acid obtained free,

by adding before the final precipitation with
absolute alcohol a considerable quantity of

hydrochloric acid (for every 100 c. c. of solu-

tion 5—6 gm. of the acid, sp. gr. 1"100),

allowing to stand at ordinary temperature for

a few hours, and then proceeding to precipi-

tate. In this manner the amount of ash may
be brought down to 3 per cent., and by re-

peated solution, additiou of acid, and precipi-

tation, it may further be reduced to less than
2 per cent, or 3 per cent. A more complete
purification is difficult and hazardous, because
every addition of hydrochloric acid causes the
decomposition of a small quantity of sclerotic

acid, while at the same time a portion of the
latter is lost by remaining in solution.

" The resulting product, although not che-
mically pure, is nevertheless physiologically

pure, as it always produces constant and
identical results, no matter from what sample
of (good) ergot it was obtained.

" Good ergot contains about 4 to 4*5 per
cent, of the acid, although samples are met with
which contain scarcely 1*5 to 2 per cent."'

Frogs are stated to have been thrown into

a state of palsy by the hypodermic injection of
0-02 to 0'04 gram of sclerotic acid.

See Decoction, Exteact, Injfusion, Oil,
TiNCTTTEE, &C.

ER'GOTIN. Syn. Eegotina, L. Prep.
1. (Bonjean's.) Powdered ergot is exhausted
with cold water, by displacement, and the
resulting solution is heated in a water bath
to about 200° Fahr., and filtered ; the filtered

liquor is then evaporated to the consistence of

1 I'rom ' Mew Remedies.'
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a syrup, and when cold, is treated with recti-

fied spirit, in considerable excess, to precipi-

tate its gummy matter ; after repose, the clear

pDrtion is decanted, by the heat of a water
hath, to the consistence of a soft extract.

Frod. 15g. According to M. Bonjean, this

preparation possesses all the 'hasinostatic'

without any of the 'poisonous' qualities of

ergot. It has a reddish-brown colour, a bitter

taste, and an odour somewhat resembling
that of roasted meat. Its aqueous solution is

red, limpid, and transparent.

—

Dose, 4 to 10
gr., either made into a pill or dissolved in

water.

2. (Wigger's.) Powdered ergot is first

digested in ether, to remove the fatty matter,

and then in boiling alcohol ; the alcoholic tinc-

ture is evaporated, and the resulting extract

treated with water ; the undissolved portion,

dissolved in hot alcohol and filtered, yields

pure ergotine by gentle evaporation.

—

Prod.
Ijg. It has a brownish-red colour; is resi-

nous, acrid, bitter, insoluble in water and
ether, soluble in alcohol, and poisonous. It

evolves a peculiar odour when warmed. Its

therapeutical action has not been determined.

See ExTEACT.
ER'RHINES. Syn. Erehina, L. Substances

applied to the pituitary membrane of the nose,

for the purpose of producing an increased dis-

charge of nasal mucus. When they are given

to excite sneezing, they are called steentj-

TATOEIES or PTAEMics. Asarabacca, euphor-

bium, several of the labiatce (herbae vel flores),

sal-ammoniac, powdered sugar, subsulphate of

mercury, tobacco, and white hellebore, are the

principal substances of this class.

Errhines act as local irritants, and are

occasionally employed in chronic affections of

the eyes, face, ears, and brain ; as in amau-
rosis, ophthalmia, deafness, weak sight, head-

ache, &c.

Errhine, Al'mn. Syn. Eeehinum aluminis,
L. Frep, (Radius.) Alum and Armenian bole,

of eachj 1 dr. ; kino, ^ dr. ; red oxide of iron,

2 dr. (all in powder) ; mix and triturate. In

bleeding at the nose. A little is snuffed up the

nostrils.

Errhine, Hsemostat'ic. Syn. Eeehinum H^-
MOSTATicus, L. Prep. From powdered cate-

chu, 1 dr. ; opium, 5 gr. j sugar, 2 dr. As the

last.

ERUPTIONS (of the Skin). For brevity and
convenience, these cutaneous afiections may be
divided into 5 classes :

—

Eruptions, Animarcular. These are due to

the presence ofminute parasites (acaei), which
burrow and breed in the scarf-skin, and occa-

sion much local irritation. See Itch.
Eruptions, Pap'ular. Syn. Det pimples.

In these the surface is raised into little eleva-

tions or pimples, which sometimes show them-
selves on the surface, and at others are only

appreciable by the touch. They are usually

accompanied with a greater or less degree of

cutaneous irritation and troublesome itching.

in attempting to relieve which they are fre-

quently converted into disagreeable and pain-

ful sores and excoriations, which are often
dilficult to heal.

Treat. In simple cases, where there is not
much disarrangement of the general health,

these eruptions commonly yield to the occa-

sional use of mild saline aperients, and warm
or tepid bathing, or frequent ablution with
warm soap and water. Sea-bathing is also a

powerful remedy. Stimulants of all kinds
should be avoided, and ripe fruit and vege-

tables should form a prominent part of the

diet. Lemonade, made by squeezing a lemon
into a tumbler of water, and sweetening the
mixture with a little sugar, is one of the best

beverages on these occasions. To relieve the
itching, brisk friction with a soft flesh-brush

may be had recourse to, followed by the use of

a lotion formed by adding the j uice of a lemon
or a wine-glassf al of distilled vinegar, to | of a
pint or a pint of water, either with or without
the addition of a table-spoonful of glycerin.

Occasional single pimples, depending on local

causes, generally require no particular treat-

ment. See Lichen, Peueigo, Red Gum, and
Tootheash.

Eruptions, Pns'tular. Syn. Matteey pim-
ples. These are distinguished by the pimples
(pustules) containing an opaque yellow fluid

or matter (pus, lymph). " They are gene-
rally developed on a ground of inflamed skin j

and the degree of this inflammation of the
skin is the basis of their division into two
groups, termed technically ' impetigo' and
' ECTHYMA.' The former presents the slighter

degree of inflammation, and, sometimes, there

is scarcely any redness of the skin; the latter

is always accompanied by considerable iuflam

mation and redness." " The little bubbles
attain their full size in the course of two or

three days, and either dry up without break-

ing, or more frequently burst and then dry,

forming a hard crust, which offers considerable

variety of colour, being sometimes yellowish,

sometimes brownish, and sometimes almost
black." The latter form is popularly known
as ' ci'usted tetter.' In ecthyma the pustules
" are generally of the size of a split pea, and
surrounded at their base by a broad halo of

redness. They are usually separate, not clus-

tered like impetigo, scattered over various

parts of the body, and followed either by a

hard black crust or by a sore."

Treat. The inflammation and pain may be
generally alleviated by the application of a
lotion formed of rectified spirit of wine, 1

part ; and water, 5 or 6 parts ; to which a

table-spoonful of distilled vinegar is often

added. The crusts or scabs, when they be-

(!ome hard or troublesome, may be removed by
a warm fomentation or an emollient poultice

;

a little simple cerate being afterwards applied

to allay irritation. When the constitution is

full and inflammatory (as it usually is in im-

petigo), a depletive treatment may be adopted,
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when it is low and debilitated (as it usually is

in ecthyma), tonics and a more liberal diet,

with the free use of lemon juice diluted with

water, as a beverage, should be had recourse

to. Sea-bathing is also highly useful. See

Tettees.
Eruptions, Sca'ly. St/n. Dky tettee. This

is a form of inflammatory condition of the

true skin (deema), which commonly makes its

appearance as a small dull red, salmon-red, or

liver-coloured spot, slightly raised, above the

level of the surrounding skin, constituting a

broad, flat, pimple-like prominence, about the

size of a split pea. Upon the surface of this

prominence the scarf-skin becomes slightly

roughened, and after a little while a very

distinct but circular scale is produced, which
increases in thickness by the addition of fresh

layers, and after assuming various colours in

different varieties of the disease, ultimately

separates and falls ofi', either leaving a perma-.

nently bare surface, or being followed by crops

of other like scales, which also fall off, and
are replaced in rapid succession. This class of

eruptions is more obstinate than any of the

other varieties, and often defies medical, skill.

Each particular form generally requires special

treatment. In all, however, endeavours should

be made to restore the general health of the

body in the manner which existing circum-

staiices may indicate. The red meats, ripe

fruit, and antiscorbutic vegetables should form:

a large portion of the diet;, and sea-bathing,

or shower, sulphuretted, or ioduretted baths,

should be taken daily, if possible. Dry fric-

tion with a flesh-brush, and daily exercise to

perspiration, are also highly recommended.
See Leprosy, Psoeiasis, Tettees, &c.

Eruptions, Vesic'ular. S_i/n. Wateet pim-
ples. These consist of little vesicles or blad-

ders, filled with a small quantity of a trans-

parent and colourless liquid. They result from
a similar action to that which produces ordi-

nary blisters. Inflammation is excited in the

sensitive skin by an inward or outward cause,

and the inflamed vessels pour out the watery
part of the blood, and so raise the scarf-skin

from off the sensitive layer, in the form of a

small dome, which in some situations is conical,

in others a segment of a sphere." They pre-

sent great variety in point of nnmber and size ;

some are so minute as to be scarcely discerni-

ble without close inspection, whilst others in-

crease to the magnitude of a hen's egg. They
are numerous in the inverse ratio of their size

;

the smaller ones being very abundant, and the
larger ones scanty and few.

Treat. This consists chiefly in the due at-

tention to the general principles of health

—

cleanliness, exercise, food, and raiment, as

already pointed out, assisted by such special

remedies as the particular case or circum-
stances may demand. Autiphlogistics or tonics

must be had recourse to, according to the
condition of the system, and local irritation

allayed by the usual means. Simple cases fre-

quently yield to a dose or two of some saline

aperient and a change of diet. See Acne,
EsYsiPELAS, Pemphigus, Eupia, Tettees,
and Skin.

ERVALEN'TA. The meal of lentil (Ervum
lens,—Linn.), variously doctored with other
substances. In some cases the article sold
under the name does not contain a particle of
lentil meal.

Frep. 1. (Paris Ervalenta.) Indian-corn
meal (flne), and bean flour, of each 14 lbs.

;

salt and sugar, of each 1 lb. ; mix, and pass
the compound -through a sieve.

2. (Warton's.) Lentil powder, 1 part ; durra
or Turkey millet flour (Sorghum vulgare), 2
parts. Some persons assert that it contains
a large quantity of the flour of Indian com.
See REVALENXAandiLENTiLS.
EE,YN"GO. Syn. EEYNaiuM, L. The root

of the Eryngium caimpestre, a plant common
in middle and southern Europe. It is sweet,

aromatic, and tonic, and formerly enjoyed
much repute in gonorrhcea, suppressed men-
struation, and visceral obstructions generally,

especially those of the gall-bladder, liver, and
uterus. Candied Bryngo- (beyngium conbi-
TUM, BEYNGII EADIX CONBITA), according to

Lindley, " iias the credit of being a decided
aphrodisiac," and has a considerable sale.

Eryngium aquaticum (bitter snake-weed) and
E. maritimum (sea eryngo, sea holly) furnish

the eryngo of the Ph. U. S. See Canbying.
EEYSIP'ELAS. - Syn. St Anthony's fieb.

The eose. A peculiar form of inflammation,

which chiefly attacks the skin, and is gene-
rally., accompanied or followed by an eruption

of a very red. colour, sometimes vesicular, and
by tumefaction. ' It commOnly attacks the

head and face, and is at itg height from the

third to the sixth day, but the duration and
progress of the symptoms are variable. From
the eighth to the twelfth day the eruption

usually scabs or scales off'. Sometimes suppu-
ration occurs, especially of the eyelids and
scalp, and during the hitter stages of the

disease there is, in general, a tendency to de-

bility. In many cases erysipelas is attended

by typhoid symptoms, and is then a dangerous
and often fatal disease.

Treat. Aperients and diaphoretics, assisted

by a cooling diet. When the inflammatory
symptoms run high, blistering and cupping
are frequently had recourse to. Local irrita-

tion may be subdued by milk-and-water, or

cooling or evaporating lotions, or by sprinkling

starch, hair-powder, or arrow-root, on the part.

The tendency to debility in the latter stages

sliould be combated with bark, quinine, or

other like tonics. When shiverings, sickness,

and delirium, attend the height of the dis-

order, wine, bark, ammonia, and other stimu-

lants, are usually prescribed, and depletion

must be avoided. The same treatment is also

adopted in the gangrenous forms of the dis-

ease, to which doses of opium and calomel are

also commonly added. When suppuration and-
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slougliing of the cellular membrane have
taken place, it is usual to make incisions to

give exit to the discharge, and relieve the ten-

sion of the limb. These may be about 1^ inch

in length, and from 2 to 4 inches apart, and
should be made in the direction of the long

dimensions of the limb. Mr Higginbottom,
of Nottingham, applies (freely) lunar caustic

to the iutlamed skin, and also to the healthy

ekin, to the extent qf an inch or more beyond
it. The result, in many cases, is a complete
change of action in the part, and a resolution

of the disease. Iodine paint is often success-

fully used in the same way.
VVherever practicable medical assistance

should be called in on the first appearance of

this dangerous disease.

Erysipelas is generally symptomatic of a

debilitated or bad constitution. It is also a

common sequel of surgical operations in

crowded and ill-ventilated hospitals, where it

often appears to be contagious. In these cases

cleanliness, ventilation, and change of air, are

the only remedies. We need scarcely add,

that this disease should never be tampered
with, but the best medical advice sought,

whenever it can be procured.
For animals. The bowels should be kept

gently open, by small doses of medicine, and
laxative glysters. If there be any feverish

symptoms, saline diuretics should be adminis-
tered; and as a lowering treatment is objection-

able, tonics and stimulants should be had
recourse to at an early stage of the disease.

The affected parts should be kept constantly

moist with a lotion composed of one part of

Goulard's extract to thirty parts of distilled or

freshly boiled water. Nutritious food, fresh

air and general comfort must not be neglected.

Cold applications are hurtful. Horses are
seldom attacked by erysipelas.

ERYTHORE'TIN. Syn. Red eesin of
EHUBAEB. A yellow or reddish-yellow sub-

stance, forming one of the three resins found
by Sehlosberger and Dcspping in rhubai'b. It

is very soluble in alcohol ; less so in ether

;

with ammonia and potassa it forms soluble com-
pounds of a rich purple colour. See Rhxjbaeb.
ERYTH'RIC ACID. Prep. The lichen

Hoccella tinctoria (Canary or herb-archil) is

boiled with milk of lime, and the filtered solu-

tion precipitated with hydrochloric acid ; the

dried precipitate is dissolved in warm alcohol,

and filtered ; as the solution cools, crystals of

erythric acid are deposited.

Frep., S^c. Feebly acid ; colourless ; in-

odorous ; scarcely soluble in water; soluble in

alcohol and ether ; chloride of lime turns its

solutions of a blood-red colour.

ERYTH'KINE, Amaeytheine, Eeythri-
I/INE, PSETTDO-EBYTHBINE, and TeLEEYTH-
EINE. Substances obtained by Kane and
Heeren from Roccella tinctoria, Parmelia
roccella, Leconara Tartarea, &c. They are

of little practical importance.

ESCHAROT'ICS. Syn. Eschaeotica, L.

Substances that destroy the texture of living

organic bodies, with the production of an
' eschar' or ' scab.' Escharotics have been
divided into two classes

—

mechanical and che-

mical. Among the former are actual cauteries,

as a heated iron, moxas, &c. ; among the latter

are all those substances commonly known as

caustics. Some writers have subdivided che-

mical escharotics into eeoding eschaeotics,
as blue vitriol, red precipitate, burnt alum,

&c. ; and into CAtrsTic eschaeotics, as lunar

caustic, pure potassa, strong sulphuric acid,

nitric acid, &c. ; but these distinctions possess

little practical value. " In cauterising with a
heated iron, this should be at a white heat, as,

at this temperature, it occasions less pain to

the patient, from its causing an immediate
death of the parts to which it is applied."
" The surrounding surface should be protected

by some non-conductor of heat, but not by
wet paper or cloth, as the sudden extrication

of steam will produce a blistered 3uri'ace

around the burn, and will much increase the

pain." (Dr R. E. Griffith.) See Caustic,

Solution, &c.

ES'CULENTS. Substances used for food.

The more important esculents are noticed

under their respective heads.

ESCU'LIC ACID. A peculiar acid found by
M. Bussy in the bark of the horse-chestnut.

It is but little known, and has not been applied

to any use.

ESERINE. Powder of Calabar bean, 100
parts ; tartaric acid, 1 part ; potassium bicar-

bonate in powder, q. s.; alcohol (90°) q. s.; recti-

fied and washed ether q. s. Exhaust the bean
mixed with tartaric acid by several digestions

in alcohol at the heat of a water-bath, alcohol

equal to about three times the weight of the

powder being used for each maceration. Distil

the combined liquors and filter ; heat the re-

sidue in a water^bath exposed to the air until it

contains no more alcohol. After cooling sus-

pend the extract in a small quantity of dis-

tilled water, and filter through paper to sepa-

rate the insoluble resin.

Agitate the filtrate with rectified and washed
ether, until the ether is no longer sensibly co-

loured ; two or three treatments are usually

sufficient. Treat the aqueous liquor which
contains the eserine in the state of acid tar-

trate, with a slight excess of potassium bicar-

bonate, until the reaction is alkaline. Shake
this liquor several times with ether, which
removes the liberated eserine, and deposits it

upon evaporation. The product is purified by
fresh crystallisations from ether.

Pure eserine is colourless or slightly rose

coloured ; it crystallises in thin laminse having
a rhomboid form. Most frequently it occurs

in commerce under the form of yellowish

spangles, or amorphous masses more or less

coloured by the action of the air.

It is slightly soluble in water, but dissolves

freely in alcohol, ether, and chloroform. When
a one per cent, solution of it is treated with
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potash or soda it rapidly acquires a character-

istic rose colour. Heated in a flask with a

water-bath in contact with excess of ammonia,
it gives upon evaporation of the liquor in

the open air, a magnificent blue colour, very

soluble in the water. This solution treated

with acids, produces a very fine dichroic liquor,

violet and transparent by transmission, and
carmine red and turbid by refraction. Eserine

has the property of contracting energetically

the pupil of the eye.

A kilogram of Calabar beans yields on the

average one gram of eserine (from ' Formulae

for new Medicaments, adopted by the Paris

Pharmaceutical Society.') See Calabae
Bean,

Eserine, NeutralHydrobromate of. This body
is prepared with colourless hydrobromic acid in

the same manner as the sulphate. The solution

evaporated to a syrupy consistence, crystallises

in the course of a few days in fibrous masses,

rarely colourless and non-deliquescent.

The neutral hydrobromate of eserine is em-
ployed like the sulphate and in the same doses,

although it contains a little less eserine.

(From 'FormulaeforNew Medicaments,'adopted
by the Paris Pharmaceutical Society.) See
Calabae Bean.

Eserine, Neutral Sulphate of. This salt is

obtained by saturating di-ectly and exactly a

known quantity of eserine with dilute sul-

phuric acid (1 in 10) ; or better still, by shak-

ing a solution of the eserine with a titrated

solution of sulphuric acid so as not to exceed

the point of saturation. The filtered solution

of sulphate of eserine is evaporated rapidly

to dryness by the aid of a gentle heat.

Sulphate of eserine can be crystallised in

long prismatic needles, combined in radiating

groups, but it is very difficult. It is prefer-

able to preserve it in the amorphous state, and
in well-stoppered bottles, as it is very delique-

cent.

Sulphate of eserine is employed like eserine,

internally under the form of granules con-

taining up to one milligram. It is employed
also for the eyes as a solution, containing two
to five centigrams of the salt to ten grams of

distilled water.

Solutions containing eserine, pure or com-
bined, alter rapidly in contact with the air,

becoming red ; they should only be prepared
in small quantities as required. (From ' For-

mulae for New Medicaments,' adopted by the

Paris Pharmaceutical Society.) See Calabae
Bean.
ESPRIT. [Fr.] Spieit. This term is

commonly applied to alcoholic solutions of

the essential oils, and to various odorous and
aromatic essences sold by the perfumers and
druggists as articles of the toilet. See
Essence, Spieit, &c.

ES'SENCE. Sv^. Essentia, L. The active

and characteTistic portion of a substance, or

that on which its most remarkable properties

depend. The term has been very loosely

applied to various preparations presumed to

contain these essential principles or qualities,

disencumbered of grosser matter. Modern
systematic writers generally restrict its appli-

cation to the volatile oils obtained from vege-
table substances by distillation, or to a strong
solution of them in alcohol. In pharmacy and
perfumery, the word 'essence' is applied to con-
centrated preparations that differ vastly from
each other. Thus, concentrated efEusions, de-

coctions, liquors, solutions, and tinctures, are

frequently called ' essences' by those who vend
them ; but the term ' fluid extracts' would be
more appropriate, if those already mentioned
are not deemed sufficiently showy and attrac-

tive. We shall here confine ourselves to a

brief notice of the principal compound essences,

or those that undergo some preparation beyond
being merely extracted from vegetables by
distillation along with water. The latter will

be considered under the article Oil.

The concentrated preparations of the phar-
maceutist, termed ' essences,' are mostly pre-

pared by digesting the active ingredient or

ingredients in rectified spirit of wine, either

with or without the addition of a certain

portion of water; or they are extemporaneously
formed by dissolving a portion of the essential

oil of such substances in the spirit. In this way
are made the essences of lavender, musk, gin-

ger, &c. When it is desired only to obtain the
aromatic and volatile portion of the ingredients,

the latter are usually digested in the spirit for

a few days, and then submitted to distillation,

when the alcohol comes over loaded with aroma-
tic essential oil, or other volatile matter. In
this way are prepared most of the fragrant

essences of the perfumer and druggist, when
simple solution of the essential oils in alcohol

is not resorted to. In many cases the active

principles of the ingredients are partly volatile

and partly fixed, or at least do not readily

volatilise at the temperature at which alcohol

distils over. This is the case, for instance,

with the active portion of ergot and Jamaica
ginger. In such cases digestion alone should

be adopted. When the principles of organic

substances, of which it is desired to obtain a
concentrated solution, are resinous or oily, or

little soluble in weak spii'it (which is mostly

the case), the strongest rectified spirit of wine
should alone be employed. In the preparation

of essences without distillation, the method by
percolation or displacement is preferable to

that of simple maceration and expression,

when the nature of the ingredients and other

circumstances render it applicable, as it is not

only more economical, but a more concentrated

solution may thereby be obtained. At the

same time, however, the reader should re-

member, that this mode of operating requires

much greater experience and skill to ensure

success than the former method. This clumsi-

ness of manipulation is the common cause of

the failures which are so frequently met with

in the preparation of these articles.
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The ingredients for the preparation of

essences must undergo the same operations of

bruising, powdering, or slicing, as directed

under 'Tinctuee,' previous to digestion in the

spirit, or other mcustruum ; and the length of

time they should be allowed to infuse, when
this method alone is adopted, should not be

less than ten days ; but this time may be ad-

vantageously extended to a fortnight, or even

longer. During the whole of this period fre-

quent agitation should be employed, and when
the ingredients are so bulky as to absorb the

whole of the fluid, the vessel which contains

them should be securely fi\stened by a bung
or stopper covered with bladdei*, and inverted

every alternate day. By this means every

portion of the ingredients will be equally ex-

posed to the action of the menstruum. In all

such cases the method of displacement, or per-

colation, is preferable. For the essences used

as perfumes and for flavouring, not only must
the spirit be perfectly tasteless and scentless,

but it must be also quite devoid of colour.

The following formulae embrace most of the

essences met with in the shops. Those not

found among them may be readily prepared

by applying the general directions given above,

or by employing the formula given for the

preparation of the essence of some similar sub-

stance, merely varying the characteristic in-

gredient. Thus, were it desired to form an
essence of ambergris or of myrrh, and no
formulae could be found for these preparations,

the tyro would consider in what menstruum
the active principles of these substances were
most soluble. This, he would immediately see

by reference to their properties, is rectified

spirit of wine. He would next have to decide

on the proper strength of his essence. In this

he must be guided, either by the strength of

the like preparations of other makers, or by
his own judgment of what would be useful,

novel, or convenient. Suppose he decided that

his essence should represent 1-lOth of its

weight of the solid ingredient. He would
then take 2 oz. of ambergris or myrrh, and
20 oz. of rectified spirit, which he would digest

together for 10 days or a fortnight in the

manner described above. Had the required

preparation been an essence of senna (for

example), he would probably recollect, or might
easily ascertain by reference, that the active

properties of senna are soluble in both water
and weak spirit. Then, to make an essence 4
times as strong as the tincture of the pharma-
copoeia, 7 oz. of senna, and 1 pint of proof

spirit, should be employed, with due digestion,

as before.' The same applies to other prepara-

tions. See Concentration, Decoction, In-

fusion, Liquor, Spirit, Tincture, &c.

Essence of Ac'onite. Syn. Essentia aco-

NITI, L. Prep. From aconite (herb, dried,

and powdered), 8oz.; rectified spirit, 16 oz.;

macerate for 4 days at a temperature of 68°

Fahr., press, and strain ; the marc or residuum

1 See directions given under TiNcruBE.

18 again macerated with (a little) spirit, and
pressed as before, so that the weight of the

mixed tinctures may amount to double that of

the herb.

—

Dose, 3 to 6 drops. See Tincture.

Essence of AU'spice. Syn. Essence of pi-

mento ; Essentia piment^e, L. Prep. From
essential oil of pimento or allspice, 1 fl. oz.

;

strongest rectified sijirit of wine, 1 pint; agi-

tate until perfectly united, and the next day
decant the clear portion, if there is any sedi-

ment. Used to make pimento water, and by
cooks and confectioners as a ' flavouring.'

Essence of Al'monds. Syn. Essence of
bitter almonds, E. of peach kernels; E.

of ratafia, E. op noyeau, Quintessence of
N., Almond flavour; Essentia amtgdaljE,
E. A. AMAB-ffi, L. Prep. 1. From essential oil

of almonds, as the last.

2. (Pereira.) Essential oil of almonds, 1 fl.

oz. ; rectified spirit, 7 fl. oz.

Uses, (Sfc. It is added to wine, cordials, per-

fumery, pastry, &c., to impart an agreeable

nutty flavour or aroma. It is also employed
to prepare cherry-laurel, peach-kernel, and
bitter-almond water. A large quaiitity is con-

sumed by the confectioners, and by wine mer-
chants to ' improve' their sherries, and to give

Cape wine a sherry flavour. It should be used

in very small quantities, as it is very powerful,

and, in quantity, poisonous. A few drops are

sufficient for several pounds of pastry. The
first formula is that used in trade. The second

is sometimes used by the druggists, and is oc-

casionally vended under the name of ' con-

centrated essence of bitter almonds,'
&c. The directions for purifying the almond
oil from hydrocyanic acid before dissolving it

in the spirit, given in more than one recent

book of receipts, are absurd, as in this way
the oil loses much of its characteristic odour
and flavour, and by keeping gradually be-

comes nearly destitute of both. See Essen-
tial Oil.

Essence of Am'bergris. Syn. Essentia am-
BR^-GRISE^, E. A. simplex, TiNCTUEA A.

concenteata, L. Prep. 1. Ambergris (cut

very small), 5 dr.; rectified spirit, 1 pint;

place them in a strong bottle or tin can, secure

the mouth very firmly, and expose it to the

heat of the sun, or in an equally warm situa-

tion, for 1 or 2 months, frequently shaking it

during the time; lastly, decant, and filter

through paper.

2. (Guibourt.) Ambergris, 1 dr.; rectified

spirit, 3 oz. ; digest 10 or 12 days.

3. (Redwood.) Ambergris, 2^ dr. ; rectified

spirit,! pint; macerate for 14 days. Chiefly

used as an element in other perfumes. The
first is the formula employed by the London
houses.

Essence of Ambergris and Musk. Syn. Con-
centrated tincture of a. and M.; E. AMBRJ3
GRISEiE (oDORATA), E. A. ET MOSCHI, E. EEGIA,

L.; Essence rotale, Fr. Prep. 1. Ambergris

(cut small), I oz. ; 1 or 2 fresh-emptied musk-
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pods (or musk, 12 gr.) ; rectified spirit, 1 pint 5

proceed as in No. 1 (above).

2. Ambergris, 2J oz. ; bladder musk, ^ oz. j

spirit of ambrette (purple sweet sultau), 1 gal.

;

as last.

3. Ambergris, 2i oz. ; bladder musk, 1 oz.

;

spirit of ambrette, 1 gal. ; as before. The fra-

grance of the above, especially of the last two,
is very powerful, and is much esteemed.

4. Ambergris, ^ oz. ; musk and lump sugar,

of each i oz. j triturate together in a wedg-
wood-ware mortar, adding oil of cloves, 20
drops; true balsam of Peru, 30 drops, and
enough essence of jasmine or tuberose to con-

vert it into a perfectly smooth paste ; then put
it into a strong bottle with rectified spirit, 1

quart; observing, before adding the whole of

the last, to rinse the mortar out well with it,

that nothing may be lost; lastly digest for 6
or 8 weeks, as directed in No. 1 (above).

5. Ambergris, 4 dr. ; musk, 1^ dr. ; sand, 3

oz. ; triturate, then add, of oil of cinnamon, 1

dr. ; oil of rhodium, J dr. ; essence of roses and
eau fleurs d'orange, of each 5 pint; rectified

spirit, Ij pint; digest as before (or not less

than 14 days), and decant and filter. The last

two are very fine, though inferior to Nos. 2
and 3.

6. To the last (No. 5), add civet, 1 dr. ; salt

of tartar, 3 dr. ; and an additional pint of

rectified spirit. Inferior to the above, but
cheaper.

Obs. Essence of ambergris is used as a per-

fume, and is added in small quantities to

sweet-scented spirits and wines, to improve
their flavour and aroma. A very small quan-
tity of any one of them added to lavender

water, eau de Cologne, tooth-powder, hair-

powder, wash-balls, or a hogshead of claret,

communicates a delicious fragrance. See Am-
BEEGEis and Essence Rotaie (below).

Essence d'Ambrette. [Fr.] Sj/n. Esseitce
OF MUSK seed, SpIEIT OF M. S. ; ESPEIT D'AM-
beette, Fr. Frep. 1. Musk seed (ground in

a clean pepper-mill), \\ lb. ; rectified spirit, 3
pints; digest for 3 or 4 weeks in a warm
place, and filter.

2. Musk seed, 4 lbs. ; rectified spirit, 1 gal.;

digest 10 days, add water, 2 quarts, and distil

over 1 gal. Very fine.

Essence of Ammoni'acum. Syn. Concen-
TEATED TINCTUEE OF AMMONIACUM; ESSENTIA
AMMONIACI, TiNCTUEA A. CONCENTEATA, L.
Prep. 1. Ammoniacum (in tears), 1 lb., is

bruised in a very cold marble mortar with half

its weight of coarse and well-washed siliceous

sand or powdered glass, and rectified spirit,

\ pint, gradually added; the trituration is

continued until the whole is reduced to a

smooth paste, and is then placed in a wide-

mouthed bottle, and spirit of wine, 1^ pint,

further added; the whole is then digested

together for a week with constant agitation,

and after sufiicient repose to settle, the super-

natant transparent liquid is decanted into

another bottle for use.

2. Gum ammoniacum, 1 lb., is reduced to a
cream with boiling water, | pint ; as soon as

the mixture has cooled a little, it is placed in
a strong bottle, and rectified spirit of wine, 1^
pint, is cautiously added ; the mixture is then
corked down close, and the whole macerated
for a few days ; the bottle is next placed in a
moderately warm situation, that the sediment
may subside, after which the clearer portion is

poured off through flannel into another bottle.

Obs. This preparation is used as a substitute

for the gum in substance, for extemporaneously
preparing emulsion of ammoniacum, mixture
of a., &c. It is represented to possess fully the
same amount of medicinal virtue as an equal
weight of the solid gum, on which account it

has a considerable sale. The product of the
first formula, when well managed, is a beauti-

ful pale brownish^coloured, transparent tinc-

ture; that of the second is milky and less

sightly. The preparation generally sold under
the name of ' conoenteated essence of am-
moniacum' (essentia AMMONIACI CONCEN-
TEATA, L.), and represented as twice as strong
as the gum in substance, is generally prepared
by the first formula given above for essence
OF AMMONIACUM. A stronger article may be
prepared by a similar process, by using 1 lb. of
ammoniacum to a pint of the strongest rectified

spirit. As, however, a clear liquid at this

strength is somewhat difiicult to produce, it is

very seldom attempted by the druggists ; they
therefore generally content themselves with
sending out the liquid at half the professed

strength, leaving the label to confer the addi-
tional concentration. See Ammoniacum.

Essence of Anchov'ies. Syn. Essentia
CLUPE^, L. Frep. 1. Anchovies, 1 lb., are

'boned,' reduced to a pulp in a wedgwood-
ware or marble mortar, and passed through a
clean hair or brass-wire sieve : meanwhile the
bones and other portion that will not pass
through the sieve are boiled with water, 1
pint, for 15 minutes, and strained; to the
strained liquor, salt, and flour, of each, 2\ oz.,

together with the pulped anchovies are added,
and the whole simmered for 3 or 4 minutes,
when the vessel is removed from the fire, and
as soon as the mixture has cooled a little,

strong pickling vinegar,^ pint, is mixed in; it

is then bottled, and the corks tied over with
bladder, and either * waxed' or ' capsuled,'

Product, 3 lbs. (nearly).

2. Anchovies, 7 lbs. ; water, 9 pints ; salt and
flour, of each, 1 lb. Product, 20 lbs.

3. To the last add of Cayenne pepper, \ oz.

;

the peel of a lemon (grated), and mushroom
catsup, 4 oz. Very savoury.

4. From British anchovies (pickled sprats)

or young pilchards, along with herring liquor,

or the drainings of anchovy barrels.

Use, S^c. As a sauce and condiment ; when
well prepared, it has a fine flavour. That of

the shops is usually coloured with Venetian red

or Armenian bole. An infusion of cochineal, or

a little annotta, would form a more appropriate
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colouring, and would be perfectly harmless.

See ANcnovT and Sauce.
Essence of Angel'ica. Syn. Essentia, an-

gelica, L. Prep. (Van Mens.) Angelica root

(bruised), 1 part ; rectified spirit, 8 parts

;

water, 16 parts ; digest, and distil over 6 parts

;

Stomachic, carminative, and alexipharmic.

—

Dose, 1 to 2 spoonfuls.

Essence of Ani'seed. St/n. Essentia anisi.

(B. P.), L. ; E3PRIT d'anise, Fr. Oil of anise,

1 part ; rectified spirit, 4 parts ; mix (B. P.).

Stimulant, aromatic, and carminative.

—

Dose,

10 to 20 minims. Used also to flavour liqueurs,

and to make aniseed water. See Spirit.

Essence of An'odyne. Syn. Essentia ano-
dyna, L. Prep. 1. Hard aqueous extract of

opium (in powder), 1 dr. ;
powdered cinnamon,

i di'. ; rectified spirit, 1 fi. oz. ; digest a week.—Dose, 5 to 20 drops.

2. Extract of henbane (recent), 5 dr. ; rec-

tified spirit, 2 fi. oz. ; as last.

—

Dose, 10 to 30
drops. Narcotic, sedative, and antispasmodic.

Both are excellent preparations.

Essence, Anthysteri'ic. Syn. Essentia anti-
HTSTERICA, L. Prep. 1. Cyanuret of potas-

sium, 3 gr. ; powdered sugar, 1 dr. ; rectified

spirit and eau d'orange, of each 4 fl. dr. x agi-

tate together until dissolved.

—

Dose, 10 to 20
drops, in pure water; in hysteria, gastrodynia,

&c. See Draught (Antihysteric).

2. (P. Cod.) Resembles fetid spirit of
AMMONIA (which see).

Essence of Ap'ple. Syn. Solution op tale-
EIANATE OF AMYL; ESSENTIA POMI ODO-
BATA, L. Prep. From apple oil (valerianate

of oxide of amyl), as essence of al-
monds. Used to flavour liqueurs and confec-

tionery.

Essence of Ar'nica. Syn. Essentia abnicjj,
E. A. FLORUM, TINCTURA A. E. CONCENTRATA,
L. Prep. (Ph. Baden, 1841.) From arnica

flowers, ESSENCE OF ACONITE. It represents

half its weight of herb.

Essence, Aromat'ic. Syn. Essentia aeo-
MATICA, L. Prep. From hay saffron, dr.;

a'ld rectified spirit, 6 fl. dr . ; digested together

;

to the filtered tincture is added oil ofcinnamon
and powdered white sugar, of each 1 dr.; ether

(rect.), 2 fi. dr. ; oil of nutmeg and essence of

ginger, of each J dr. ; after agitation and a
few days' repose, the clear portion is decanted
into a stoppered phial.

—

Dose, 5 to 15 drops,

on sugar or in a glass of wine or weak spiiut;

in cholera, diarrhoea, spasms, &c.

Essence of Bark. Syn. Essentia cinchona:,
E. CORTicis c, L. Prep. 1. Resinous extract

of yellow bark, 4 dr. ; rectified spirit, 1| fl. oz.

;

tincture of orange peel, ^ fl. oz. ; acetic acid
(Ph. L.), 1 fl. dr. ; digest a week.

2. Disulphate of quinine, \ dr. ; resinous ex-

tract of bark, 2 dr. ; rectified spirit, 2 fl. oz.

;

as before.

—

Dose, 12 drops to a teaspoonful

;

as a febrifuge and tonic.

Essence of Beef. Syn. Essence of bed
meats, &c. Prep. 1, From lean beef (chopped
small), 1 lb. ; water, J pint ; place them in a

bottle, which they will only half fill, and agi-

tate them violently for half an hour; then
throw the whole on a sieve, and receive the
liquid in a jug; next boil the undissolved por-
tion in water, 1 pint, for 20 minutes; strain,

mix the decoction with the cold infusion, eva-
porate the liquid to the consistence of a thin
syrup, adding spice, salt, &c., to taste, and pour
the essence, whilst boiling hot, into bottles,

jars, or (still better) tin cans, which must then
be at once hermetically corked, sealed, or sol-

dered up, and stowed away in a cold place. la
this state it will keep a long time. (Brande's.)

2. (Ellis.) Take of lean beef (sliced), a
sufiicient quantity to fill the body of a porter
bottle ; cork it up loosely, and place it in a pot
of cold water, attaching the neck, by means of
a string, to the handle of the pot ; boil for IJ
to 2 hours, then decant the liquid and skim it.

Spices, salt, wine, brandy, &c., may be added
as before. Highly nutritious and sustaining.

Essence of Ber'gamot. See Oil (Volatile).

Essence, Bit'ter. Syn. Essentia amaeAj L.
Prep, (Ph. Den.) Wormwood, 4 parts; gen-
tian root, bitter orange peel, and blessed thistle,

of each 1 part; rectified spirit, 45 parts

digest a week. Tonic and stomachic.

—

Dose,

I dr. to 2 dr.

Essence of Calum'ba. Syn. Essentia ca-
lumet, L. See Infusion of Calumba.

Essence ofCam'phor. Syn. Camphor drops.
Liquor of camphor, Concentrated essence
o^ c. Concentrated solution of c, Conc.
CAMPHOR JuiiEP ; Essentia camphor j;.

Liquor c, L. c. concentbatus, L. Prep.
1. Camphor (clean), 4^ oz. ; rectified spirit, 1
galh ; dissolve. This forms the ' essence of
camphor' and ' liquor camphors ' of the
wholesale houses. About ^ fi. dr., added to

Tg fl. dr. of cold distilled water, forms (by

agitation) a transparent aqueous solution of

camphor, fully equal in strength to the filtered

'mistura camphors' (camphor julep) of the

Ph. L. The above made with weaker spirit

forms the ' spirit of wine and camphor' of the
shops.

2. Camphor, 1 oz. ; rectified spirit, 10 oz.

(by weight) ; dissolve. This forms the ' con-
centrated essence of camphor ' of the

wholesale druggists. 10 or 12 drops, added to

1 fl. oz. of pure cold water, make a transparent

camphor julep, as before. There is a large

quantity of these solutions of camphor sold by
the London houses, who charge a considerable

price for them. They are very convenient for

preparing extemporaneous camphor julep or
camphor mixture in disjtensing.

3. (Fordred.) Tincture of camphor, 13 fl.

dr. ; tincture of myrrh, | fli dr. ; rectified

spirit, IS-J- fl. dr. ; mix. 1 fl. dr., added to 4
fl. oz. of water, forms camphor julep. It has

been proposed to bleach the tincture of myrrh
with animal charcoal, but this interferes with

its proper action.

4. (Homoeopathic.) See Cholera remedies,

, Nos. 6 and 7.
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5. (Houlton.) Spirit of camphor (Ph. L.),

1 fl. oz. ; proof spirit, 7 fl. oz. 1 fl. dr, to 3

fl. oz. of water, forms ' camphoe julep.'

6. (Redwood.) Camphor, 1 dr. ; rectified

spirit, 2J oz. ; dissolve, and add of water, i oz.

7. (Swediaur.) Powdered camphor, 1 dr.;

water saturated with carbonic acid gas, 12 fl.

oz. ; dissolve. 1 part of this solution, added to

4 parts of water, forms 'camphoe mixtube.
See Camphoe.

Essence of Cap'sicum. See Essence of
Cayenne.

Essence of Car'away. Si/n. Essentia cAEn,
L. Frep. From oil of caraway, as essence op
AlMONBS, Its applications and uses are similar.

An inferior kind is prepared by macerating the

seeds in proof spirit.

Essence of Car'damoms. Syn. Essentia
CAEDAMOMI, E. C. CONCENTEATA, L. Frep.

From lesser cardamom seeds (ground in a

pepper mill), 5| lbs. ; rectified spirit of wine,

1 gall. ; digest for a fortnight, press, and filter.

Obs. This preparation is very convenient

for flavouring cordials, pastry, &c., and is very

powerful. In the laboratory it is frequently

substituted for powdered cardamoms in making
compound extract of colocynth, and has the ad-

vantage of adding no inert matter to the pre-

paration, whilst it imparts the characteristic

odour of the seeds in a remarkable degree.

When used in this way it is not added to the

extract until it is nearly cold and about to be

taken from the pan. The testse or shells of the

seed should be separated from the kernels, as

the former are quite inert, and if used occasion

a loss of spirit for no purpose.

Essence of Cascaril'la. Syn. Essentia cas-

CAEiLL^, L. Prep. 1. Cascarilla (bruised),

12 oz. ; proof spirit, 1 pint ; proceed either by
digestion or percolation. The product is 8

times the strength of the infusion of cascarilla.

(Ph. L.)

2. See Inpttsion (Concentrated).

Essence of Cas'sia. Si/n. Essentia CASSIA,

L. Frep. From oil of cassia, as essence of

allspice or almonds.

Essence of Cayenne'. St/n. Essence of
CAYENNE PEPPEE, E. OF CAPSICUM, CONCEN-
teated e. of c. ; Essentia capsici, Tinctuea
CAPSici CONCENTEATA, L. jPrep. 1. Capsi-

cum (recent dried pods, bruised), 3 lbs. j recti-

fied spirit, 1 gall. ; digest 14 days, press, and
filter. Some persons prepare it by the method
of displacement.

2. Capsicum, ^ lb.; proof spirit, 1 pint;

digest as before. Weaker than No. 1.

3. (Kitchener's.) Cayenne pepper, 1 oz.

;

brandy, 1 pint ; digest, &c., as before.

Obs. The product of the first formula is a

transparent, dark-coloured liquid, having an
intensely burning taste. One drop is sufiicient

to deprive a person of the power of speech for

several seconds; and a few drops will impart
the rich pungency of cayenne to a large quan-
tity of soup, sauce, or any other article. It

forms the ' essence of cayenne' and the

' CONC. ESS. OF CAYENNE PEPPEE ' of the Lon-
don houses. It is principally used as a ' flavour-

ing, and to make soluble cayenne peppee ;

also in dispensing. It is fully eight times as

strong as the 'tinctuea capsici' (Ph. L.).

The product of the third formula is used exclu-

sively for culinary purposes. The pods or

fruit of Capsicum annuum (capsicum chilly),

C. baccatum (bird pepper), and Cfructescens
(Guinea pods, red pepper), are indiscriminately

used for this preparation, but the first are

those preferred for medicinal purposes; the
others have similar properties, but are more
pungent and acrimonious; hence the preference

given to them in the preparation of cayenne
pepper. See Peppee.

Essence of Ce'drat. See Oil (Volatile).

Essence of Cel'ery. Syn. Essence of celeet
SEED; Essentia apii. Ess. a. seminis, L.
Prep. 1. From celery seed (bruised or ground),

4| oz. ; proof spirit, 1 pint ; digest a fortnight,

and strain.

2. (Concentrated.) Celery seed, 7 oz. ; rec-

tified spirit, 1 pint; digest as before. Very
fine. Both are used for flavouring.

Essence, Cephalic. See Essence foe Head-
ache.

Essence of Cham'omile. Syn. Chamomile
DEOPS; Essentia anthemidis, E. chami^-
meli, E. c. alba, L. Prep. 1. From essential

oil of chamomile, as essence of allspice. Sto-

machic and stimulant.

—

Dose, 5 to 30 drops

;

\ fl. oz., shaken with about 1 pint ofpure water,

forms an excellent extemporaneous chamomile
water.

2. Gentian root (sliced or bruised), 1 lb.

;

dried orange peel, \ lb. ; proof spirit, 1 gal.

;

essential oil of chamomile, 3| fl. oz. ; macerate

a week. Slightly coloured. Some persons use

^ lb. of quassia wood, instead of the gentian

and orange peel. Both the above are sto-

machic and tonic, and are favourite remedies

in loss of appetite, dyspepsia, &c.

—

Dose. As
the last, on sugar, or in a wine-glassful of wine

or beer.

Essence of Chiret'ta. See Infusion (Con-

centrated).

Essence of Cin'namon. Syn. Essentia cin-

NAMOMi, Spieitus c. concenteatus, L. Prep.
1. From oil of cinnamon, as ESSENCE OF all-

spice or ALMONDS.
2. Cinnamon, 5oz. ; rectified spirit,! pint;

water, 5 pint; digest a week, and strain. In-

ferior to the last. Essence of cassia is com-
monly sold for it.

Essence of Civ'et. Syn. Essentia zibethi,

L. Prep. 1. Civet (cut small), 1 oz. ; rectified

spirit, 1 pint; as essence OF MUSK.
2. Instead of rectified spirit use spirit of

ambrette. Both are used in perfumery;

chiefly in combination with other substances.

Essence of Cloves. Syn. Essentia caeyo-
philli, L. Prep. 1. (White.) From oil of

cloves, as essence of allspice. Used as a
' flavouring.'

2. (Coloured.) Cloves (bruised), 3i oz.
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proof spirit,! pint; water, J pint; digest a

week, and strain. Inferior to tlio last. It is

8 times as strong as infusion of cloves (Ph.

L.). Cliiefly used in dispensing.

Essence of Coffee. See Coffee.
Essence of Co'gnac. (Ic6ne'-yak). Syn.

Brandy essence. Frep. From brandy oil,

2 fl. oz. ; rectified spirit, 18 fl. oz. For fla-

vouring malt spirit to imitate brandy. See

Oil.

Essence of Cologne. Syn. Concentrated
EAi; DE Cologne ; Essentia Coloniensis,
Aqua C. concentrata, L. Prep. 1. By
taking 8 times tlie quantity of tlie ingredients

ordered for Cologne water, and using the

strongest rectified spirit.

2. Oils of lemon and cedrat, ofeach, 2dr.;

oil of rosemary, 1 dr. ; oil of bergamotte, 1 oz.

;

spirit of neroli, 2 fl. oz.
;
purest rectified spirit,

5 fl. oz. Used as a condensed perfume.

Essence of Colts'foot. Prep. 1. (Ryan.)

Balsam of tolu, 1 oz. ; rectified spirit and com-
pound tincture of benzoin, of each 3 oz. ; dis-

solve, and in a few days decant the clear

portion.

2. (Paris.) Equal parts of balsam of tolu

and compound tincture of benzoin, with double

the quantity of rectified spirit.

3. Tincture of tolu, 5 fl. oz. ; compound
tincture of benzoin, 3 fl. oz. ; powdered sugar
(quite dry), 1 oz. ; hay saffron, 1 dr. ; digest a

week, with frequent agitation.

Ohs. Pectoral and stimulant. A quack
remedy for consumption and most other

diseases of the lungs, but unless assisted by
occasional aperients, and in the absence of

fever, it is more likely to kill than cure

in these complaints. The last is the best

formula.

Essence of Cu'bebs. Syn. Concentrated
ESSENCE OF CUBEBS; ESSENTIA CUBEB^, E. C.

concentrata, L. Prep. 1. Cubebs (bruised,

or preferably ground in a pepper mill), ^ lb.

;

rectified spirit, 1 pint; digest 14 days, press,

and filter.

2. (Wholesale.) Cubebs, 4^ lbs. j rectified

spirit, 1 gall. This essence has a very large

sale, and if carefully prepared from a good
sample of the drug, is a most excellent pre-

paration. Every fl. oz. represents 2^ dr. of

cubebs.

—

Dose, 1 to 3 dr.

Essence of Cubebs (Oleo-resinous). Frep.

(Dublanc.) Oleo-resinous extract of cubebs,

1 oz. ; rectified spirit, 3 oz. ; dissolve. A very

active and concentrated form of administering

cubebs, which must not be confounded with
the preceding preparation, which is the one
always meant when 'Essence of Cubebs' is

ordered.

—

Dose, \ dr. to 1 dr.

Essence of Dill. Syn. Dill drops ; Essen-
tia ANETHi, L. Prep. 1. From oil of dill, as

essence of allspice.

2. Oil of dill, extract of dill, and salt of

tartar, of each J oz. ; rectified spirit, 1 pint

;

digest, and strain. Both the above are aro-

matic and anti-flatulent. The first is commonly

used as an adjunct to other medicines, espe-

cially to purgatives for children. The second
is a popular tonic and stomachic in the flatu-

lent colic, dyspepsia, &c., of women and chil-

dren.

—

Dose. A few drops, on sugar.

Essence of Er'got. See Liquor or Ergot
OF Rye.

Essence of Ergot (Ethereal). Syn. Essentia
ERGOTS ETHEREA, E. SECALIS CORNUTI E, L.
Prep. 1. (Mr Lever.) Ergot (powdered), 2 oz.

;

rectified sulphuric ether, 2 fl. oz. ; digest a
week, express the tincture, filter, and abandon
the liquid to spontaneous evaporation ; lastly,

dissolve the residuum in ether, 1 fl. oz. This
is an expensive and troublesome formula. The
following modification of it is both simpler
and less expensive.

2. Ergot (ground), 8 oz. ; ether, 16 fl. oz.

;

prepare a tincture as before, and by a gentle

heat distil off the ether in a retort connected
with a well-cooled refrigerator, until 15 fl. oz.

shall have passed over; continue the eva-

poration at a reduced heat until the re-

mainder of the ether has passed off ; lastly,

dissolve the residuum, as soon as cold, in ether,

4 fl. oz.

Obs. Each fl. oz. represents 2 oz. of ergot.

—

Dose, 10 to 30 drops as a parturifacient, taken
on sugar; 3 to 5 drops as a hsemostatic and
emmenagogue, in haemorrhages, floodings, &c.
It possesses all the acrid, narcotic principle of

the ergot, but less of the haemostatic principle

than the ordinary essence, whilst it is much
more costly.

Essence of Fen'nel. Syn. Essence of sweet
FENNEL; Essentia funiculi, L. Prep. From
oil of fennel {Fceniculum dulce), as essence
OF ALLSPICE.

Essence of Gen'tian. See Infusion op
Gentian (Concentrated).

Essence of Gin'ger. Syn. Concentrated
tincture of ginger. Essentia zingiberis,
TiNCTURA z. concentrata, L. Prep. 1. Un-
bleached Jamaica ginger (bruised), 5 oz. ; rec-

tified spirit, 1 pint; digest a fortnight, press,

and filter.

2. (Oxley's 'Concentrated essence of
Jamaica ginger.' The same as the pre-

ceding, with the addition of a very small quan-
tity of essence of cayenne. The above possess

only about 4 times the strength of tincture

of ginger (Ph. L.) ; and though vended in the

shops as essence of ginger, scarcely deserves

the name.
3. As No. 1 (next article, below), but using

double the quantity of spirit. Very fine.

4. (Kitchener's.) Ginger (grated), 3 oz. j

yellow peel of lemon (fresh), 2 oz. ; brandy,

1| pint; digest 10 days. For culinary pur-

poses, &c. See below.

Essence of Ginger (Concentrated). Syn.

Essentia zingiberis concentrata. Prep.

1. Jamaica ginger (best unbleached, in coarse

powder) and siliceous sand, equal parts, are

sprinkled with rectified spirit of wine, q. a. to

perfectly moisten them, and after 24 hours the
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mass is placed in a ' percolator,' and after re-

turning the first runnings 2 or 3 times, the

receiver is changed, and more rectified spirit

poured on gradually, and at intervals, as re-

quired, until as much essence is obtained as

there has been ginger employed.

Ohs. The quality of the product of the

above formula is excellent, but the process

is somewhat difficult to manage. The mass
remaining In the percolator is treated yiWa

fresh spirit until exhausted, and the tincture

so obtained is employed, instead of spirit, for

making more essence with fresh ginger. The
last portion of spirit in the waste mass may
be obtained by adding a little water. Coarsely

powdered charcoal is frequently used instead

of sand, in which case the product has less

colour ; at the same time, however, a little of

the flavour is lost.

2. (Wholesale.)—a. Best unbleached Jamaica
ginger (as last), 12 lbs. ; rectified spirit, 2^

galls., are digested together for 14 days, and
the expressed and strained tincture reduced by
distillation, in a steam or water bath, to exactly

1 gall. ; it is next cooled, and transferred as

quickly as possible into stoppered bottles, and
the next day filtered.

Ols. The product of the last formula is a

most beautiful article, of immense strength,

and the richest flavour. The assertion made
by a recent writer on pharmacy, that ' the

product is very strong, bnt has lost some of

the flavour of the ginger,' is evidently made
in ignorance of the preparation. " We were
the first to introduce and publish this formula,

and have employed it for years on the most
extensive scale, and can conscientiously assert

that, for inexpensiveness, and the quality of

the essence produced by it, it is unequalled by
any other. The process, though apparently

complicated is, in reality, easily performed.
The spirit distilled over contains none of the

fragrant or aromatic principles of the ginger;

on the contrary, the little flavour it has re-

ceived (apparently from a species of ethereal

oil) is rather disagreeable than otherwise, and
is better got rid of than retained in the
essence. The spirit is used with advantage
for preparing the common tincture of ginger,

and several other articles. The cause of failure

when this process is adopted is canjless or

awkward manipulation. When possible, hy-
draulic pressure should be employed to express

the tincture, 2 oz. of this essence are regarded
as equivalent to 3 oz. of the finest ginger,

being fully twenty times as strong as the
' TiNCTUEE OF GINGEE ' (Ph. L.). A single

drop, swallowed, will almost produce suflFoca-

tion." Cooley.

h. From ginger (as last), 24 lbs. ; rectified

spirit, 6 gall. ; make a tincture, as before,

and reduce it by distillation to 1 gall. ; then
cool as quickly as possible out of contact with
the air and add, of the strongest rectified

spirit of wine, 1 gall. ; lastly, filter, if required.

Quality resembles No. 2, a (nearly). " We are

in the habit of applying the method developed
in the last two formulae to th'^ preparation of
the essences of several other substances, the

active principles of which are not volatile at a

low temperature." Cooley.

Essence of Grape. I'rep. From grape oil,

as ESSENCE OF ALMONDS. It is uscd to flavour

brandy and wines. See Oil (Volatile).

Essence of Guaiac'um Syn. Fluid exteact
OP GXTAIACtTM; ESSENTIA GITAIACI, EXTEAC-
tttm: gtjaiaci fluidum. L. Prep. Recent
guaiacum shavings, from which the dust has
been sifted, 3 cwt., are exhausted by coction in

water, as in the preparation of an extract,

using as little of that fluid as is absolutely ne-

cessary ; the decoction is evaporated to exactly

1| gall.; it is next stirred until cold, to prevent
the deposit of resinous matter, when it is put
into a bottle, and spirit of wine, 5 pints, is

added ; the whole is then repeatedly agitated

for a week, after which it is allowed to settle

for 7 or 8 days, and the clear portion is de-

canted into another bottle.

Ols. This preparation is frequently sub ,ti-

tuted for guaiacum shavings in the prepara-

tion of compound decoction of sarsaparilla.

1 pint of this essence is considered equivalent

to 19 lbs. of guaiacum in substance. See
Decoction of Saesapaeilla (Comp.).

Essence for the Handkerchief. See Essen-
tia Odoeata, &c.

Essence for the Headache. Syn. Cephalic
ESSENCE, EmBEOCATION OF AMMONIA, Ds
Hawkins' embeocation. Ward's e., Waed's
ESSENCE FOE THE HEADACHE ; EmBEOCATIO
AMMONIiE, LiNIMENTXJM A., ESSENTIA CE-

PHALIOA, L. Frep. 1. Oil of lavender

(Mitcham), 1 dr.; camphor, 1 oz. ; liquor of

ammonia, 4 oz. ; rectified spirit, 1 pint ; dis-

solve. Very fragrant and powerful.

2. (Beasley.) Spirit of camphor, 2 '.bs.

;

strong water of ammonia, 4 oz, ; essence of

lemon, j oz.

3. (Redwood.) Camphor and liquor of am-
monia, of each 2 oz, ; oil of lavender, 4 dr.

;

rectified spirit, 14 oz. Very fragrant. Stimu-
lant and rubefacient. Used as a counter-

irritant lotion in local pains, as headache, ear-

ache, colic, &c. Compound camphor liniment

is usually sold for it. See Liniment.
Essence of Henbane. Syn. Essentia ht-

OSCAMI, L. See Essence (Anodyne), No. 2.

Essence of Hop. Syn. Essentia lupuli,
E. HUMTjLi, Tinctuea lupuli concenteata,
L. Frep. 1. New hops (rubbed small), 26^
oz,; proof spirit, 1 quart; digest 24 hours,

then distil over (quickly) 1 pint, and set the

distillate {spiritus lupuli) aside in a corked
bottle; to the residuum add water, 1 pint;

boil 15 minutes, cool, express the liquor, strain,

and evaporate it as quickly as possible to dry-

ness by the heat of a water bath, powder the

residuum, and add it to the distilled spirit;

digest a week, and filter.

2. Lupulinic grains (yellow powder or lu-

puliu of the strobiles), 5 oz, ; rectified spirit, 1
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pint;' digest 10 days; express, and filter.

Both the above are powerfully bitter, and

loaded with the aroma of the liop. They are

fully 8 times as strong as the ' tinctuka lu-

PULi ' of the Ph. L. A few drops added to a

glassful of ale or beer render it agreeably

bitter and stomachic.

3. (Beeweb's E. of Hops.) Several noxious

preparations under the name of extract of hops

are sold by the brewer's druggist. They are

mostly semi-fluid extracts of quassia, gentian,

and like powerful bitters. Of three of these

articles which we have examined, one (for

PALE ale) consisted of the mixed extracts of

quassia and chamomile ; another was a prepa-

ration of picric acid ; whilst a third (' strongly

recommended for porter') consisted of about

equal parts of the extracts of bitter aloes, coc-

culus indicus, and wormwood. A few years

ago one of these vile compounds was publicly

advertised, and ' warranted ' as being equal to

100 times its weight in hops (1 oz. to 5^ lbs.).

Essence of Jargonelle' Pear. Syn. Pear
ESSENCE, Esprit de Jargonelle, &c. Prep.

From pear oil (acetate of oxide of amyl), as

ESSENCE OF ALMONDS. This is now largely

employed to flavour confectionery and liqueurs.

See Amyl and Oil (Volatile).

Essence of Jas'mine. See Spirit and Oil
(Volatile).

Essence of Jes'samine. See Spirit and Oil.

Essence of Jon'quil. See Spirit and Oil.

Essence of Lav'ender. Syn. Essentia La-

vandula (odorata), L. Prep. 1. Oil of

lavender (Mitcham), 2 oz. ; rectified spirit

(strongest), 1 pint.

2. As the strongest JEaw de lavende. See
Spirit.

Essence of Lavender (Red). See Spirit and
Tincture.

Essence of Lem'on. Syn. Essentia limonis,
L. Prep. 1. See Oil (Volatile).

2. (W. Procter.) Fresh oil of lemons, 1 fl.

oz. ; deodorised alcohol (strongest flavourless

rectified), 8 fl. oz. ; exterior yellow rind of

lemons (fresh), f oz. ; digest 48 hours, and
filter. Used for flavouring mixtures, pastry,

&c.

3. From oil of lemons, as ESSKNCE of all-

spice. Used as the last.

Essence of Lemon Peel. Syn. Essence of
LEMON rind, QuINTESCENCE OF L. P. ; ES-

SENTIA coRTicis LIMONIS, L. Prep. 1. Yel-

low peel of fresh lemons, i lb. ; spirit of wine,

1 pint; digest for a week, press, and filter.

Very fragrant.

2. Yellow peel of fresh lemons, 1 lb.; boil-

ing water, \ gall. ; infuse 1 hour, express the

liquor, boil down to ^ pint, cool, and add oil

of lemon, i oz., dissolved in spirit of wine,

I5 pint; mix, and filter. Used as the pre-

ceding.

Essence of Lov'age. Syn. Essentia le-

ViSTici, L. Prep. (Ph. Wurt.) Lovageroot
{levisticum officinale), 2 oz. ; lovage seeds, 1

oz. ; rectified spirit, 10 oz. ; digest a week, and

filter. Aromatic, stomachic, and diaphoretic.—Dose, i dr. to 1 dr. ; in dyspepsia, dropsies,

&c.
• Essence, Madden'a. Concentrated infusion

of roses.

Essence of Malt. See CoLOUEiNa.
Essence of Mint. Syn. Essence of spear-

mint; Essentia MENTniE, E. m. spicatjE,

E. M. TiRiDis, L. Prep. As essence op
PEPPERMINT.

Essence of Moss-Rose (from the ' Chemist
and Druggist'). Otto of rose, 1-^ dr. ; essence

of ambergris, 2^ oz. ; essence of musk, 1 oz.

;

alcohol, 15 oz.; concentrated rose water, 10 oz.

Mix, and shake frequently for a week.
Essence of Musk. Syn. Essentia moschi,

TiNCTURA M. CONCENTRATA, L. Prep. 1.

Giain musk, 2 oz., and boiling water, 1 pint,

are digested together in a close vessel until

cold, when rectified spirit of wine, 7 pints, is

added; the vessel (preferably a tin bottle)

being corked close, and tied over with bladder,

the whole is digested, with frequent agitation,

for 2 months, in the sunshine (in summer), or

in an equally warm situation in winter. At
the end of the time the essence is decanted
and filtered.

2. Grain musk,5 oz.; rectified spirit of wine,

2 pints; essence of ambergris, 1 fl. oz.; digest

as before.

3. Musk (from the bladder, rubbed very
small), 5 oz. ; civet, 1 oz. ; essence of amber-
gris, 1 pint; spirit of ambrette, 1 gall.; as

before.

Obs. All the preceding formulae yield supe-

rior essences, but the product of the last is of

the very finest quality, and snch as is seldom
sold, except by the most celebrated houses,

when it fetches a very high price. It is

powerfully and deliciously odorous, and has
received the approval of royalty itself, both in

these kingdoms and on the Continent. The
second formula also produces a very fine ar-

ticle, but less choice than just referred to.

The digestion should be long continued, and
on no account less than 3 weeks, as otherwise
much fragrant matter is left undissolved. The
addition of 1 fl. dr. of either liquor of ammo-
nia or liquor of potassia (the first is best) to

each pint of the essence, vastly increases its

fragrance. The essence of musk of the whole-
sale London druggists is generally made by
merely digesting the freshly emptied musk
pods in rectified spirit. Sometimes a little (a

very little) grain musk is added. See Essence
Rotale and Essence of Ambergris.

4. (Guibourt.) Musk, 1 part ; proof spirit,

12 parts ; digest a fortnight, or longer. Used
in dispensing, &c.

Essence of Musk Seed. See Essence d'Am-
brette.

Essence of Mns'tard. Syn. Essentia sina-

Pis, L. Prep. (Whitehead's.) Black mustard
seed (bruised), and camphor, of each 2 oz.;

oil of rosemary, 3 dr.; balsam of tolu, 1 dr.

annatto, 2 dr. ; digest a week, and filter.
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Essence of Myr'tle. Syn. Essence oe myr-
tle BLOSSOMS ; Essence de mybte, Espeit
DE M., Fr. Prep. Myrtle tops (in blossom),

2i lbs. ; proof spirit, 9 pints ; digest 3 daysy

then distil I gall. A pleasant perfume. See

Oil (Volatile).

Essence of Nero'li. Syn. Essence de
fleues d'oeanges, Espeit de f. d'o., Fr.

Frep, 1. Neroli, 3 dr.; rectified spirit of

wine, 1 pint; mix. A delicious perfume.
2. Oil of orange, 2 dr. ; orris root (bruised),

i oz. ; ambergris, 10 gr. ; neroli, 35 drops;

spirits of wine, 1 pint; digest 14 days, and
filter. Very fragrant, but less 'chaste' than
the last.

Essence of Nut'meg. Syn. Essentia mt-
RISTIC^, E. M. MOSCHATiE, E. NUCttS M., L.

Prep. From essential oil of nutmeg, as es-

sence OF ALLSPICE. Used as a fiavouring or

zest by cooks, liqueuristes, and confectioners.

Essence, Odontal'gic. See Essence, Tooth-
ache.

Essence d'CEillets. [Fr.] Prep. From
cinnamon, 3 oz. ; cloves, li oz (both well

bruised) ; rectified spirit, 1 quart ; digest for a

week. Oil of cloves and spirit of cloves also

bear this name in some places.

Essence of O'pium. See Essence Anodyne,
No. 1. Black deop and Rousseau's lau-
danum have also been sometimes so called.

Essence of O'range. Syn. Essentia au-
eantii, L. Vrep. As essence of lemon.

Essence of Orange Peel. Syn. Essentia
COETicis aueantii, L. Prep. 1. (Golden.)

Fresh yellow rind of orange, 4 oz. ; rectified

spirit and water, of each ^ pint; digest for a
week, press, filter, and add of sherry wine, 1
quart. A pleasant liqueur.

2. (Saccharated.) See Oleo-sacchaeum.
Essence d'Orient. [Fr.] A pearly-looking

substance, found at the base of the scales of

the blay or bleak, a small fish of the genus
cyprinus.

Prep. The scales are scraped from the fish

into a tub containing water, and after agita-

tion and repose the fluid is poured off, and its

place supplied with fresh water, and this in its

turn, after agitation and repose, is also poured
off. This part of the operation is repeated
till the 'essence ' and scales are perfectly freed

from impurities, when the whole is thrown on
a sieve, which retains the latter, but allows
the former to flow through. After repose for

a short time, the essence is obtained as a de-

posit at the bottom of the vessel.

Obs. Essence d'Orient has a bluish-white

and pearly aspect, and is employed to cover

the interior of glass bubbles and beads, in

imitation of pearls and mother-of-pearl. Its

tendency to putrefaction, while in the moist
state, may be obviated by the addition of a
little liquor of ammonia.

Essence of Patch'ouli. Syn. Essence de
patceoulie, Espeit de poucha pat [Fr.]

Prep. 1. Indian patchouli (leaves or foliaceous

tops), 2^ lb.; rectified spirit, 9 pints; digest

for a week ; add of water, 1 gall
. ; oil of lavender

(Mitcham), 3 dr.; common salt, 2 lbs.; agitate
well together, distil over (rapidly) 1 gallon,
and add of essence of musk, 3J fl. dr. A very
fashionable perfume. Essence of patchoulL.
thus prepared, has been largely used, both at
court and by the nobility generally.

2. Patchouli, 3 oz. ; rectified spirit, 1 pint

;

digest a week, press, and filter. A still com-
moner kind is made with proof spirit.

Essence of Pear. Syn. Essence of jae-
GONELLE.

Essence of Pen'nyroyal. See Essentia pu-
LEGii, E. MENTHA P., L. Prep. From penny-
royal {Mentha pulegium), as Essence of pep-
peemint. Stimulant, carminative, and em-
menago/ue. Used in dispensing, especially to
make extemporaneous pennyroyal water.

Essence of Pep'permint. Syn. Essentia
MENTHA PIPEEIT^ (B.P.) L. Vrep. 1. (B.P.)
Oil of peppermint, 1 part ; rectified spirit, 4
parts. Mix.

—

Dose, 10 to 20 minims.
2. To the last add of herb peppermint, pars-

ley leaves, or spinach leaves (preferably one of

the first two), ^ oz., and digest for a week, or
until sufficiently coloured. Sap green (10 or
12 gr., rubbed up with a teaspoonful of hot
water) is also used for the same purpose. A
delicate light green.

3. (Ph. U.S.) Oil of peppermint, 2 fl. oz.;

rectified spirit, 16 fl. oz.

Obs. Essence of peppermint is not con-
ceived to be good by the ignorant unless it

has a pale-greenish tint, which they take as a
proof of its being genuine. The most harm-
less way of tinging it is that indicated above.
A little green mint or parsley will, indeed, be
found to improve the flavour. These additions

are quite harmless. The practice of using
cupreous salts, adopted by some lazy and un-
principled makers, is unpardonable, and admits
of no excuse, even a lame one, as not the least

advantage, either of convenience, cost, or ap-
pearance, results from such a practice, while
the colouring matter, though small in quan-
tity, is nevertheless sufiacient to impart a
noxious quality to the liquid. This fraud
may be detected by the addition of liquor of
ammonia in excess, which will strike a bluish

or greenish-blue colour when copper is pre-

sent.

Essence of peppermint (like that of most of

the other aromatic oils) is cordial, stimulant,

and stomachic. A few drops (10 to 30) on
sugar, or mixed with a little water or wine, is

an excellent remedy in flatulence, colic, nausea,

sickness, &c. It is also extensively used as a

flavouring ingredient by cooks, confectioners,

and druggists. A few drops, well agitated

with half a pint of cold water, form an excel-

lent extemporaneous peppermint water.

The foi mulse 1 and 2, generally the latter,

are those employed by the respectable portion

of the London trade. The various published

receipts for this and similar essences, ordering

the essential oil in a larger proportion than
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that directed above, are never adopted in prac-

tice, and their products (often impossible com-
binations) exist only in the imaginations of the

writers.

Essence of Pimen'to. See Essence of Au-
spice.

Essence of Pine-apple. From pine-apple oil

(buytric ether, butyrate of ethyl), as ESSENCE
OF ALMONDS. It forms a delicious flavouring

for liqueurs, confectionei'y, rum, &c. See
Ethee and Oil (Volatile).

Essence of Quas'sia. Syn. Essentia quas-
Si-S!, L, Prep. 1. From quassia (sliced), li
oz. ; proof spirit, 1 pint ; digest 10 days, and
filter

; \ fl. dr. added to 7i fli. dr. of water,

forms the infusion of quassia, of the Ph. L.

—

Dose, f dr. in water or wine, an hour before

a meal, as a stomachic tonic, in dyspepsia, loss

of appetite, &e., particularly when complicated

with gout ; 1 to 2 dr., three or four times

daily, as a febrifuge, and antiseptic, in inter-

mittents, putrid fevers, &c.

2. (Brewer's).

—

a. From powdered quassia

(sprinkled with a little rum) and "foots"
(coarse moist sugar or sugar bottoms), equal

parts, reduced to the consistence of a semi-

fluid extract by the addition of a few spoon-

fuls of water. For ale.

b. Prom powdered quassia, 1 part; burnt
sugar colouring, 2 parts; well stirred together.

For porter and stout. Both are used by frau-

dulent brewers as substitutes for hops.

Essence of Quin'ine. Syn. Essentia quin^,
L. Prep, From disulphate of quinine, IJ oz.;

rectfied spirit, k pint; digest with warmth,
gradually dropping in a little dilute sulphuric

acid (avoiding excess), and employing constant

agitation until the whole is dissolved. 1 fl. dr.,

added to 7 dr. of proof spirit, forms the
' TiNCTUEE OF QUININE ' (Ph. L.) Every fl. dr.

contains 8 gr. of disulphate of quinine, or

about 10 gr. of the neutral sulphate. If more
sulphuric acid is added than is suflicient to

dissolve the salt {i. e. convert it into a neutral

sulphate), the solution is apt to deposit part of

it on keeping, owing to the gradual formation
of ether, by the action of the excess of acid on
the alcohol.

Essence of Eat'afia. The same as Essence of

Almonds. So called from being used to flavour

ratafias, noyeau, and other liqueui's.

Essence of Ehu'barb. Syn. Essentia ehet,

L. Prep. From rhubarb (in powder) and sili-

ceous sand, of each 5 oz. ; proof spirit, 1 pint

;

by the method of displacement. Every fl. oz.

represents the active virtues of 2 dr. of rhu-

barb.

Essence of Rondele'tia. Prep. 1, Essence
(oil) of bergamotte, essence (oil) of lemon, and
oil of cloves, of each 1 dr. ; otto of roses, 10
drops ; rectified spirit, 1 pint.

2. To the last add, of oil of lavender, 1 dr.

;

neroli, 15 drops. A very fashionable and agree-

able perfume.

Essence of Eose'mary. Syn. Essentia
EOSEMAEINI, L. Prep. From oil of rosemary,

VOL. I.

as ESSENCE OF ALLSPICE. Used as a per-

fume ; also to make extemporaneous rosemary
water.

Essence of Ro'ses. Syn. Essentia eos^
(ODOKATA), L. Prep. 1. Attnr of roses (genuine),

2 dr. ; alcohol, 1 pint ; agitate frequently until

they unite.

3. Attar of roses, 1 oz. ; rectified spirit, 1
gall. ; mix in a close vessel, and assist the solu-

tion by placing it in a bath of hot water.
See Essence of Mtjsk.) As soon as the
spirit gets warm, take it from the water and
shake it till quite cold ; the next day filter.— Obs. Unless the spirit of wine is of more
than the common strength, it will not retain

the whole of the otto in solution in very cold

weather.

3. To each pint of either of the preceding,

add, of oil of bergamotte, 30 drops ; neroli and
essence of musk, of each 20 drops.

4. Petals of roses, 3 lbs., digest in spirit of

wine, 5 quarts, for 24 hours ; distil to dryness
in a water bath ; digest the distilled spirit on
2 lbs. of fresh rose petals, as before, and repeat

the whole process of maceration and distilla-

tion, a third, fourth, fifth, and sixth time, or

oftener, the last time only drawing over 1
gall., which is the essence. Each of the above
is very superior. The last has a peculiar deli-

cacy of flavour, when the spirit used to make
it is pure.

Essence of Roses (Red). Syn. Essentia eos^
(etjbea), Tinctuea e. concenteata, L. Prep.
Prom rose leaves, 1 lb. ; proof spirit, 1 gall.

;

digest for 14 days, press, strain, add concen-
trated acetic acid, 2J fl. dr. ; mix well, and the

next day filter. Used to make extemporaneous
STEUP and honey of eoses, &c. Smells, co-

lours, and tastes strongly of the flower. CoN-
CENTEATED INFUSION OF EOSES is sold Under
the same name.

Essence Royale. [Fr.] Prep. 1. (Soubei-

ran.) Ambergris, 40 gr. ; musk, 20 gr. ; civet

and carbonate of potassa, of each 10 gr. ; oil

of cinnamon, 6 drops ; oil of rhodium and otto

of roses, of each 4 drops ; rectified spirit of

wine, 4 fl. oz. (say \ pint) ; macerate for 10
days or longer. Antispasmodic and aphrodisiac,

A few drops on sugar, or in syrup of capillaire.

2. See Essence of Ambe'egeis.
Essence ofSarsaparil'la. Syn. Concenteateb

essence of saesapaeilla ; Essentia saes^ ;

E. saesapaeilla, L. Pref. 1. Sarsaparilla

root (best red Jamaica), 2| lbs., is carefully

decorticated, the bark reduced to coarse pow-
der, and digested for a week or 10 days in

sherry, f pint, and rectifled spirit, i pint, with
frequent agitation ; after which the essence is

expressed, and in a week the clear portion is

decanted from the sediment. A very elegant

preparation. ^ fl. dr. added to 7 fl. dr. of

water forms 1 fl. oz. of a solution of equal

strength to decoction of sarsaparilla of the

Ph. L. Every fl. oz. represents the active

principles of 2 oz. (=2 oz.85 gr. avoir.) of

sarsaparilla root. In other words, it is twice

42
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as strong as the root, and 16 times as strong

as the decoction.

2. Alcoholic extract of sarsaparilla, 7 oz,

;

sherry, | pint; rectified spirit, i pintj dissolve

and filter. Strength as the last.

3. (Beral). Alcohol extract, 4 oz. ; sherry
wine, 1 pint ; dissolve and filter. About 3 fl. dr.,

added to water, 1 pint, form an extempora-
neous decoction.

4. (Guibourt.) Alcoholic extract, 4 oz.

;

white wine, 1 lb. Strength the same as Nos. 1

and 2 (nearly).

5. (Hening.) Sarsaparilla (bruised), 10 oz.

;

distilled water, 6 pints ; macerate at a tempera-
ture of 120° Fahr. for six hours and strain

;

repeat with the same quantity of fresh water;
mix the liquors, and evaporate in china vessels

at 160 Fahr. If reduced to 10 fl. oz. (or to 9
fl. oz., with 1 fl. oz. of rectified spirit added),

1 fl. dr., mixed with 7 fl. dr. of water, will be
equal to the decoction of the usual strength.

If reduced to 5 fl. oz. 1 fl. dr. will be equal to

2 fl. oz. of the decoction.

6. The bark separated from sarsaparilla root,

2f lbs., is exhausted with water as last ; the
liquid is evaporated as quickly as possible, in

a water bath, to 16 fl. oz., and when cold,

mixed with rectified spirit, 4 fl. oz. Strength
same as No. 1.

7. The infusion in No. 6 is evaporated to

lOJ fl. oz., and when cold mixed with sherry,

i pint; in a week the clear portion is de-

canted from the sediment. Strength same as

No. 1.

Obs. The formulae Nos. 1, 2, 6, and 7 have
each in turn been extensively employed by us
in the laboratory with the most satisfactory

results. See Liquor of Saesapaeilla.
Essence of Sarsaparilla (Compound). %w.

Essentia saesapaeille composita, E.

SAES.aE c, L. Frep 1. One pint of No, 1, 2,

6, or 7 (above), is triturated with the extract

prepared from mezereon bark, 3i oz., and ex-

tract of liquorice, 4 oz. ; when mixed it is re-

turned to the bottle, and essence of guaiacum,
li fl. dr., and oil of sassafras, 20 drops, are

added, the whole is then well agitated for at

least 15 minutes, and after a week's repose the
clear portion is decanted as before, i fl. dr.,

with 7^ fl. dr. of water, forms extemporaneous
compound decoction of sarsaparilla.

2. (Cadet.) Sarsaparilla (bruised), 8 oz. ; hot
water, q. s. ; exhaust the root by successive

macerations ; unite the liquors, and evaporate
to 10 fl. oz. ; strain, and add, when cold, of

alcohol ("842) and tinctures of guaiacum and
mezereon, of each 4fl. dr. ; white wine, 1 fl. oz.

;

oil of sassafras, 12 drops ; extract of liquorice,

2 dr. ; agitate, and after repose decant as be-

fore. This is nearly 8 times as strong as' dec.
SARS^ CO.'—Ph. L. The first is the best

formula. See LiQFOE op Saesapaeilla
(Compound).

Essence of Sa"vory Spices. Prep. 1. Black
pepper, 4 oz. ; powdered turmeric, 3 dr. ; co-

riander seeds, I4 dr. (all ground and genuine)
;

oil of pimento, 1J fl. dr. ; oils of nutmeg, cloves,

cassia and caraway, of each ^ dr. ; rectified

spirit, 1 pint ; digest, with agitation, for a fort-

night. Very fine.

2. Black pepper, 3 oz. ; allspice, 1^ oz. ; nut-
megs and burnt sugar, of each ^ oz. ; cloves,

cassia, coriander, and caraway seeds, of each
1 dr. (all bruised or ground) ; rectified spirit,

1 pint ; digest with agitation, as before, for

14 days, press, and filter. Used as a flavour-

ing. When made with proof spirit or brandy,
and only ^ the above weight of spice, it is

called ' TINCTTJEE OF SAVOEY SPICES.'

Essence of Sen'na. See Liquoe and Infu-
sion (Concentrated).

Essence of Smoke. See Essence, West-
PHALIAN.

Essence of Soap. Si/n. Spieit of soap.
Shaving fluid ; Espeit de savon, Essence
DE SAVON, Essence eoyalb poue faiee la
BAEBE, Fr. ; Essentia saponis, Tinctuea
SAPONis CONCENTEATA, L. Frep. 1. Castile

soap (in shavings), 4 oz. ; proof spirit, 1 pint

;

dissolve, and add a little perfume.
2. Venetian soap, f lb. ; salt of tartar, 1 oz

;

benzoin, ^ oz. ; spirit of wine, 1 gall.

3. Best soft soap, ^ lb. ; boiling water, 1 pint

;

dissolve, cool, and add, oils ofcinnamon (cassia),

verbena, and neroli, of each 6 drops ; dissoved

in rectified spirit, 1 pint ; mix well, and if not

perfectly transparent, add a little more strong

spirit, or filter through blotting paper.

Obs. This alcoholic solution of soap is chiefly

used for shaving, and is very convenient in

travelling, as a good lather may be instantly

produced without the trouble of employing a

soap-box. Instead of the above perfumes, 15
drops of essence of musk or ambergris, or 30
drops of any of the perfumed spirits, or 3 drops

of attar of roses, or 6 drops of any of the aro-

matic essential oils, may be added, when a cor-

responding name is given to the preparation,

as esprit de savon, de la rose, &c.

4. (P. Cod.) White soap, 3 oz. ; carbonate of

potassa, 1 dr. ; proof spirit, 12 oz. ; dissolve.

Used medicinally. They are all used as fric-

tions, &c.

5. (Camphoeated,—Guibourt.) White
soap, 3 parts ; camphor, 1 part ; spirit of rose-

mary, 16 parts ; dissolve. A variety of opo-

deldoc. Used as an embi'ocation in rheumatic
pains, sore throat, &c.

Essence ofSoup Herbs. Stfn. Spieit of soup
HEEBS, CONC. TINCTUEE OF S. H., &C. Frep.
(Kitchener's.) Lemon thyme, winter savory,

sweet marjoram, and sweet bazil, of each 1 oz.;

lemon peel {grated), and eschalots, of each

i oz. ; bruised celery seed, i oz. ; proof spirit

or brandy, 1 pint ; digest for 10 d.ays or a fort-

night. A superior flavouring essence for soups,

gravies, &c.^ See Essence of Savouet
Spices.

Essence of Spear'mint. See Essence of
Mint.

Essence of Sprats. St/n. Essence op
Beiiish anchovies. From pickled sprats
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(British anchovies), as Essence of ancuo-
VIES, for which it is comiuouly sold.

Essence of Spruce. St/n. Fluid extract
OF SPBITOE; ESSENTIA ABIETIS, EXTEAOT0M
A. FLUiDOM, L. Prep. A decoction of the
young tops of the black spruce-fir Abies
nigra), evaporated to the consistence of a
thick syrup. Used to make spruce beer, &c.

Essence, Toothache. S^n. Essentia odon-
talgia, L. Prep. 1. Acetate of morphia,

2 dr.; tincture of pellitory of Spain (made
witii rectified spirit), 2 fl. oz. ; acetic acid

(glacial), 4 fl. dr. ; dissolve, and add of oil of
cloves, 6 fl. dr.

2. (Redwood.) Pellitory, i lb. j extract of

belladonna, 2 dr. ; rectified spirit, 1 pint ; di-

gest 14 days, strain, and add, of hyponiti'ous

ether, 1 oz. ; oil of wine, i oz. j oil of cloves, 2
dr. See Deops (Odontalgic).

Essence of Tu"berose. Frep. The flowers

are stratified with sheep's or cotton wool, im-
pregnated with the purest oil of ben or of
olives, in an earthen vessel, closely covered, and
kept for 12 hours in a water bath ; the flowers

are then removed, and fresh ones substituted,

and this is repeated until the oil (huile au
ttjbeeose) is sufficiently scented. The wool
or cotton is then mixed with the purest spirit

of wine, and distilled in a water bath ; or it is

first digested in a warm situation, and in a
well-closed vessel, for several days, during the
whole of which time frequent agitation is

had recourse to. A similar plan is followed
for the preparation of essences of jasmine,
violets, and other like flowers. See Spirit.

Essence of Turtle. Si/n. Essence of
green titbtlb. Prep. From essence of an-

chovies and shallot wine, of each 3 oz. ; basil

wine, i pint; mushroom ketchup, g- pint; the
juice of 2 lemons ; the yellow peel of 1 lemon

;

curry powder, i oz. ; digest for a week. Used
to iinpart the flavour of turtle to soups and
gravies.

Essence of Tyre. See Hair Dye.
Essence of Vanil'la. S^n. Essentia va-

nilla, Tincture v. concentbata, L. Prep.
1. Vanilla (cut small), 2 oz. ; rectified spirit,

1 pint, digest a fortnight.

2. (Wholesale.) Vanilla, 2 lbs.; rectified

spirit, 1 gall. ; proceed as for essence of musk.
Very superior.

3. Vanilla (best), f lb. ; spirit of ambrette,

1 quart ; cloves, 30 gr. ; grain musk, 7 gr.

;

as last. Much esteemed. It is chiefly used

as a perfume and for flavouring.

Essence of Verbe'na. Si/n. Essence of
LEMON-GRASS, E. OF CITEONELLE ; ESSENTIA
TERBENiE, L. Prep. 1. From oil of lemon
grass or verbense {Andropogon citratum), as

ESSENCE OF ALLSPICE.

2. To the last add, of essences of ambergris
and bergamotte (oil), of each 1 fl. dr. j neroli,

J fl. dr.

3. To No. 1 add, of oils of lavender and ber-

gamotte, of each J dr. ; essence of vanilla, 2 fl.

dr. A powerful and refreshing perfume.

Essence of Vio'let. Syn. Essentia violas,

L.; Essences des violetxes, Fr. See Es-

sence OF Tub n rose and Spirit.

Essence of Vittie Vayr. Sijn. Essence op
VETIVEB; ESSENCE DE VITTIE VAYR DOUBLE,
Fr. Prep. 1. Vittie vayr or cuscus (the root

of Andropogon muricatus, cut small and
bruised), 3 lbs.; proof spirit, 9 pints; digest

a week, add of water, 5 pints, and the next

day distil over 1 gall, of essence.

2. To the last, before distillation, add, of

otto of roses, ^ dr. ; eau de melisse (spirit of

balm), ^ pint ; and proceed as before. Used
as a perfume. In 1831 it was much employed
in Paris as a prophylactic of cholera.

Essence, Volatile (Acetic). Sgn. Pungent
ACETIC ESSENCE ; ESSENTIA VOLATILI8 ACE-
TICA, L. Aromatic vinegar.

Essence, Volatile (Ammoniacal). Syn. Pun-
gent AMMONIACAL ESSENCE, AeOMATIC AM-
HONIACAL E. ; ESSENTIA VOLATILIS, E. V. AM-
MONIACALIS, E. V. AROMATICA, &C., L. Prep.
1. Oil of cinnamon, 6 drops; otto of roses, 12
drops; oilof cloves, 1 fl. dr. ; essence of berga-

motte, 2 fl. dr. ; oil of lavender (Mitcham), 4 fl.

dr. ; essence of musk, 5 fl. dr. ; liquor of am-
monia (strongest), 1 pint ; mix in a cold place,

and shake the bottle until the whole is com-
bined.

2. Essence of violets and oil of cinnamon, of
each 12 drops; neroli, essence of jasmine, and
otto of roses, of each ^ dr. ; oil of lavender,

1 dr. ; essence royale and essence (oil) of berga-

motte, of each 2\ dr. ; liquor of ammonia
(strongest), 1 pint ; as the last.

3. Oils of lemon and bergamotte, of each 5 fl.

dr. ; oil of lavender, IJ fl. dr. ; otto of roses, I
fl. dr. ; oils of cassia neroli, cloves, and cedrat,

of each | fl. dr. ; oil of sandal wood, 15 drops

;

liquor of ammonia (strongest), 1 pint.

4. Essence of bergamotte, 6 fl. dr. oil of
lavender, 4fl.dr. ; oil of cloves, 3fl. dr.; oil of

cassia, 1^ fl. dr. ; oil of verbena (lemon grass,

1 fl. dr.; otto of roses, 30 drops; liquor of

ammonia, 18 fl. oz.

5. (Redwood.) Oil of bergamotte, 3 oz. ; es-

sence of lemons, 2 oz. ; oil of lavender, 6 dr.

;

essence of jasmine, 4 dr. ; oil of sassafras, 3
dr. ; oil of neroli, 2 dr. ; otto of roses, 1^
dr. ; oil of origanum and essence of amber-
gris, of each 1 dr. ; musk, 20 gr. ; macerate
for a week, and decant the clear poi'tion. It

is added to the strongest liquor of ammonia in

proportion of IJ oz. to the pint.

Obs. The above are used to fill smelling-

bottles. They are all very fragrant and re-

freshing.

Essence, Ward's. See Essence Headache.
Essence of Water -fen'nel. Syn. Essentia

PHELLANDEI AQUATICI, E. FCENICULIS A., L.

Prep. (Cottereau.) Water-fennel seeds (fine-

leaved water-hemlock, bruised), 1 oz.; proof

spirit, 4 fl. oz. ; digest. Narcotic and pectoral.

—Dose, 5 to 25 drops, combined with bark

;

in phthisis, &c.

Essence, Westphalian. Essence of smoke.
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e. of wood-smoke, cambrian essence,

Smoking flitid; Essentia euiiginis, &c.,

L. Frep. 1. Crude or empyreumatie pyrolig-

neous acid, 1 pint ; sugar colouring, 2 oz.

;

dissolve, and in a week decant the clear

portion.

2. Tar, 3 dr. ; sugar colouring, 2 oz. ; hot

crude pyroligneous acid, 1 pint; agitate con-

stantly for 1 hour, and after repose decant the

clear portion.

8. Acetic acid (Ph. L.), 1 pint ; creasote, 5

dr. ; mix. White.
4. Barbadoes tar, j oz. j burnt sugar and

common salt, of each 1 oz. ; strong pickling

vinegar, f pint; port or elder wine, i pint;

digest as before. Inferior to the preceding.

Used to impart a smoky flavour to meat, fish,

&c., by brushing it over them, or adding a

little to the brine in which they are pickled.

Essence of "Worm'wood. Syn. Essentia
AMAEA, E. Absinthii, L. Prep. 1. Extract of

wormwood, 4 oz. ; oil of wormwood, 1 oz.

;

rectified spirit, 1 pint ; digest a week and fil-

ter. Tonic, stomachic, and vermifuge.

—

Dose,

10 drops to a teaspoonful.

2. (Van Mons.) Tincture of wormwood, 1

pint ; salt of wormwood, 5 dr. ; extract of

wormwood, 1 dr. ; digest as before.

—

Dose, ^
to li fl. dr.

Essences, Fla"vOTiring. Syn. Culinaet es-

sences, Spice e.. Essences eoe the table,
&c. Those used by cooks, confectioners, li-

queurists, &c., are all made by either dissolving

1 fl. oz. of the essential oil of the particular

substance in 1 pint of rectified spirit, or by
digesting 4 to 6 oz. of the bruised spice, or 5 to

10 oz. of the dried herb, in a like quantity (1

pint) of spirit. The first method is preferable,

from being the least troublesome, and yielding

the finest product. They are commonly la-

belled ' concenteated essence of .' An
inferior article, vended under the names of
' essences of CULINAEY HEEBS,' ' CULINAET
TINCTUEES,' 'TINCTUEES FOE KITCHEN USE,'

&c., are prepared from half the above quantity

of oil or spice, infused in a pint of proof spirit

or British brandy. The principal compounds
of this class are the essences of allspice, cara-

way, cardamoms, cassia, cayenne, celery seed,

cinnamon, cloves, coriander seed, fennel, garlic,

ginger, lemon peel, mace, marjoram, nutmegs,
orange peel, peppermint, spearmint, sweet
basil, and the like. The whole of these are
employed to flavour soaps, gravies, sweet-

meats, pastry, wines, mulled wines, liqueurs,

&c.
Essences, Flower. Those for which separate

formulse are not given in this work may most
of them be made from the essential oil of the
flowers and rectified spirit, as the last ; or by
digesting the flowers (crushed or bruised), 3 to

5 lbs., in proof spirit, 2 galls., for a few days,
and then drawing over, by distillation, 1 gall.

For the essences of those flowers which are not
strongly odorous, the spirit thus obtained is

distilled from a like quantity of flowers, a

second, and a third time, or even oftener. The
essences of other organic substances, whose fra-

grant principles are volatile, may be prepared
in the same manner. A small quantity ofsome
other odorous essence is frequently added to

the product, to enrich or modify the fragrance.

See FloWEES and Essences bv Infusion.
Essences, Pra'grant. See Flowee essences

{above). Essentia Odoeata, Peefumeey, &c.

Essences, Fruit. See Essences of apple.
Pine-apple, Jaegonelle, &c.

Essences by Infu'sion. This term, among
perfumers, is commonly applied to those es-

sences, eaux, and esprits, which are prepared
by digesting the ingredients in the spirit used
as the vehicle for the aroma, in opposition to

those obtained by ' distillation,' or by 'contact/

or ' pressure.* Thus, the essences of ambee-
GEis, musk, and vanilla, are of this class.

Essences, Vi'nous. Syn. Essentia vinosa,
L. These are prepared in a similar way to the

wines (vina) of the pharmacopojia, by using 8
times the usual quantity of ingredients, and
the very strongest sherry wine. 1 fl. dr., added
to 7 fl. dr. of wine or water (properly the first

only), forms an extemporaneous imitation of

the officinal vina medicata. Some of the

above are largely used in dispensing, and by
travellers. See Liquoe and wine.
ESSENTIA BI'NA. See Coloueing.
Essentia, Odora'ta. Prep. 1. Oil of lavender,

1 dr.; oils of cloves, cassia, and bergamot, of

each 4 dr. ; neroli, 20 drops ; essence royale, 2
fl. dr.; rectified spirit, ^ pint; mix.

2. (Redwood.) English oil of lavender, 48
drops ; oil of cloves, 32 drops ; oil of orange
peel, 16 drops ; oil of beigamotte and sweet
spirit of nitre, of each 8 drops ; oil of yellow

sandal-wood, neroli, and otto of roses, of each
2 drops ; oil of cinnamon, 1 drop ; rectified

spirit, and essence of ambergris and musk, of

each 1 oz. ; honey water, 8 oz. ; mix. Used
as a perfume for the handkerchief, &c. The
last form seems unnecessarily complicated and
minute.

Essentia Odorifera. Prep. 1. Grain musk
and balsam of Peru, of each 10 gr. ; civet, 4
gr. ; oil of cloves, 5 drops ; oil of rhodium, 3
drops; salt of tartar (dried by a dull-red heat
and cooled), J dr. ; rectified spirit (strongest),

2i fi. oz. ; macerate for 14 days, and pour off

the clear.

2. Oil of I'hodium and balsam of Peru, o£

each \ dr. ; oil of cloves, 1 dr. ; spirit of am-
monia, 2 fl. dr. ; essence of civet and vanilla,

of each 2 fl. oz. ; essence of musk, 5 fl. oz.

;

neroli, oils of lavender, verbena, and cassia, of

each 6 drops. As last. Both are very plea-

sant, durable, and powerful perfumes for per-

sonal use.

ESSENTIAL OIL. See Oil (Volatile).

ESSENTIAL SALT OF BARK. See Baek
and Extract.
ESSENTIAL SALT . OF LEMONS. Syn.

Salt of lemons ; Sal limonum, L. The pre-

paration sold under this name is made by
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mixing cream of tartar (bitartrato of potassa)

with twice its weight of salt of sorrel (quud-

roxahitc of potassa), both in fine powder. It

is used to remove fruit stains, &c., from linen,

by rubbing a little of it on the part moistened
with warm water. It is poisonous, if swallowed
in quantity.

ETCH'ING. A species of engraving, in

which the design is formed on the plate by the
action of an acid, or some other iluid, instead

of being cut out by the graver.

JProc. In the oedinaet process of ETCHiwa
the plate is covered with ' etching ground' (an

acid-resisting varnish), and the design is

scratched on the metal through the ground,
by means of a pointed tool of steel called the
' etching needle' or ' point.' A border of wax
is then placed I'ound the plate, and the ' biting'

fluid poured on, and allowed to remain till the

'lights' or finest portions of the design are

sufliciently ' bitten in.' The etching fluid is

then poured off, the plate washed, and the

light parts ' stopped out' with Brunswick black

or other varnish ; the solvent is again poured
on, and allowed to remain until the finest por-

tion of the exposed lines are sufficientiy deep,

when the acid is again poured off", and the
whole process is repeated till the very darkest
lines or shadows are sufliciently 'bitten in.'

The plate is then cleaned, and is ready to be
printed from. Occasionally the etched design

receives a few finishing touches with the
' graver.'

There are several varieties of etching, of

which the following are the principal :

—

Etching with a soft geound, when a coat-

ing of lard or tallow is employed, and the de-

sign is drawn on a piece of paper, laid evenly
on the ground, by which means the fatty

matter adheres to the paper, on the parts

pressed on by the point or pencil, and the

copper beneath becomes exposed, and is then
acted on by the acid. The eff'ect resembles
that of chalk or pencil drawings.

—

Stippling,
or executing the design in dots instead of

lines.

—

Aquatinta or aquatint, a mode of

etching on copper for producing an efl'ect re-

sembling a drawing in Indian ink. It is per-

formed by sifting powdered asphaltum or lac

resin on the plate, previously slightly greased,

and, after shaking off the loose powder, gently

heating it over a chafing dish ; on cooling, the

lights are covered with turpentine varnish

coloured with lampblack, by means of a hair

pencil, and a rim of wax being placed round
the plate, a mixture of ' aquafortis' and water
is poured on it, and allowed to remain for 5 or

6 minutes, when it is poured ofl", the plate

dried, and recourse had to the pencil as before.

The process of 'stopping' and 'etching' is

repeated again and again, until the darkest
shades are produced. Sometimes, instead of

using asphaltum, an alcoholic solution of shell-

lac or gum mastic is poured over the plate,

placed in a slanting direction j this varnish

forms a film, which, on drying, leaves innu-

merable cracks or minute fissures through
wliich the acid acta on the plate. The fine-

ness or coarseness of the grain depends en-

tirely upon the condition of the powdered
asphaltum, or on the quantity of matter dis-

solved in the spirit employed to form the
ground.

The fluids employed for 'biting in* the de-

signs vary considerably, almost every artist

having his own receipt. Aquafortis, more or

less diluted, is, however, generally employed
for COPPER, and this, with the addition of

pyroligneous acid, for etching on steel ; but
any fluid that rapidly dissolves the metal may
be used for the purpose. The ' etching ground'
may be formed of any substance capable of
resisting the action of the etching fluid, and
which is, at the same time, suifieiently soft to

allow of the free use of the needle or point, and
sufliciently solid to prevent an injury to the
design during the ' scratching in.'

In etching on glass, the ground is laid

on, and the design ' scratched in' in the usual

way, when liquid hydrofluoric acid is applied,

or the glass is exposed to the action of hydro-
fluoric acid gas. The former renders the sur-

face of the etching transparent, the latter

opaque. A simple modiflcation of the process

is to wet the design with sulphuric acid, and
then to sprinkle on some finely pulverised

fluor spar (fluoride of calcium), by which
means hydrofluoric acid is set free and attacks

the glass. This method may be very easily

applied to the graduation of glass vessels,

thermometer tubes, &c.

Etching on Glass by Electeicity.
Plants ('Ann. Chem. Phys.' [5], xiii, 143-

144). The author had previously drawn atten-

tion to the fact that when an electric current

is passed through saline solutions in glass

vessels, platinum wire serving as electrodes,

the glass is immediately attacked, and he
therefore proposes the foUowmg method for

etching on glass:

The surface of the glass to be engraved is

coated with a concentrated solution of potas-

sium nitrate, and beneath the layer of liquid a

platinum wire, connected with one of the

poles of a battery, is stretched across the plate.

With the other pole is connected another

platinum wire, the whole of which, except the

point, is insulated ; with this the designs are

drawn on the glass, which is engraved where-

ever the wire comes in contact with it, flashes

of light being emitted at the same time.

Tlie depth of engraving depends on the rate

at which the platinum wire moves ; the slower

the rate the deeper the line.

A RAPID METHOD OF ETCHING ON IRON OB
STEEL, capable of very general application, is

as follows :—" The metal is warmed until it is

capable of melting a piece of beeswax, or

'etching ground,' which is then carefully

rubbed over it, so as to form a thin and even

coating ; when cold, the design is ' scratched

in ' in the common way ; a little powdered
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iodine is then sprinkled on the exposed parts,

and at the same time a few drops of water are

added, and the two worked into a liquid paste

with a camel-hair pencil. The paste is then
moved ahout over the intended etching, for a

period varying from one to five minutes, ac-

cording to the depth of the lines required to

be produced. Afterwards the whole is removed,
and reapplied, &c., as with the usual etching

fluids. The same etching-paste, by being kept
for a few days, again acquires the property of

dissolving iron, and may be used again and
again ; but independently of this, the iodide of

iron formed during the process, if rapidly

evaporated to dryness in a clean iron vessel by
a moderate heat, and placed in stoppered bot-

tles, will sell for more than the original cost of

the iodine. To travellers and amateurs who
amuse themselves with the delightful art of

etching, iodine, from its portability and con-

venience, will, doubtless, prove invaluable.

We have adopted it with considerable success,

and have found it especially useful in marking
surgical instruments, razors, and other edge
tools. We published this method many years

ago. Several parties have since availed them-
selves of our suggestions and formulae, but
without the slightest acknowledgment of the

source from which they obtained them." (A.

J. Cooley.)

Etching, Electro-. This mode of etching,

which is in many respects superior to the
ordinary mode, is based upon > the destructive

action of certain 'anions' during ' electrolysis.'

'

If two plates of copper be connected with the

opposite ends of a voltaic battery, and placed
in a vessel containing very dilute sulphuric
acid, the plate connected with the copper of

the battery will beattackedby the anion oxygen
which is released during the decomposition of

the acid. This destructive action can be
localised at pleasure by covering certain parts

of the plate with a protecting stratum of var-

nish, ordinary 'etching ground' for instance.

In the practice of electro-etching, the drawing
is 'scratched in' in the usual way through an
ordinary ground

J a stout wire is then soldered

I to the plate, and this, as well as the back of

the plate, is coated with sealing-wax varnish.

Thus prepared, the plate is placed in a suitable
' decomposition cell' opposite a plate of some-
what similar size, and the two are connected
respectively with the copper and zinc of a
'Daniell's cell,' or the silver and zinc of a
'Smee's cell.'^ After about ten minutes the
plate is removed, washed, and dried; and when
the ' fine work ' has been stopped out with
Brunswick black, it is returned for another
space of ten minutes. By alternately exposing
the plate to the action of the decomposing
fluid, and 'stopping out' parts of the work,
the required gradation in tints is obtained.
The exact duration of the various exposures, as

' See Electeolysis and Electeotipe, pages 428
811(1429.

* See VoLTArc Elkcteicits.

well as their number, must, of course, be regu-
lated by circumstances. See Etching Fluids
(beloio).

Etching Fluids. 1. (For COPPEe.)—a. From
' aquafortis,' 2i fl. oz. ; water, 5 fl. oz. ; mix.

h. To the last add of verdigris, 1 oz. ; water,

2J fl. oz. ; dissolve. For light touches.
c. (Eau foete,—Callot and Piranesi.) Alum,

sal-ammoniac, sea salt, and verdigris, of each
4 oz. ; vinegar (pyroligneous acid, 8 fl. oz.

;

water, 16 fl. oz, ; mix, dissolve, boil for 1 or 2
minutes in a glazed or stoneware vessel, cool,

and decant the clear portion. Used as the
last.

d. Water acidulated with sulphuric acid.

Used in the process of electro-etching.

2. (For STEEL.)

—

a. From iodine, 1 oz. ; iron

filings or wire, ^ dr. ; water, 4 fl. oz. It must
be kept in a stoppered bottle, until required
for use.

b. From iodine, 3 dr. ; iodide of potassium,
1 dr. J proof spirit, 1 fl. oz. ; water, 2 fl. oz. As
the last.

c. (Mr Turrel.) Pyroligneous acid, 4 fl. oz.

;

alcohol (rectified spirit), 1 fl. oz. ; mix, and add
of nitric acid or double aquafortis (sp. gr. 1'28),

1 fl. oz.

d. From hydrochloric acid, 5 parts ; water,

95 parts ; riiix, and add the liquid to a solu-

tion of chlorate of potassa, 1 part, in water, 50
parts.

e. A solution of common salt. Used in the
process of electro-etching.

Etching Ground. Si/n. EiCHiNa taekish.
Frep. 1. Beeswax, 5 parts ; linseed oil, 1 part

;

melted together.

2. (Callot's Haed taenish, Floeentinm
v., Floeence v.) From linseed oil and mas-
tic, equal parts, melted together.

3. (Callot's Soft vaenish.) From linseed

oil, 4 oz. ; gum benzoin and white wax, of each

f oz. ; boil to two thirds.

4. (Lawrence.) White wax, 2 oz. ; black
pitch and Burgundy pitch, of each 5 oz.

;

melt, add by degrees, of powdered asphaltura,

2 oz. ; and boil together, until a piece, when
thoroughly cold, will break by being bent
double 2 or 3 times between the fingers ; next
pour it into warm water, make it into small
balls, and place each of them in a piece of
tafl"ety for use.

Ols. The preceding compositions are ap-
plied to the surface of the plates, previously-

made sufiiciently warm to melt them easily,

their even diffusion being promoted by dab-
bing them with a wad of cotton. Those that
are white are then generally blackened on the
surface by skilfully passing them over the
smoky flame of one or more candles, by which
the marks of the etching point on the bright

metal are rendered the more visible.

E'THER. Syn. Oxide of ethyl. De-
scribed under Ethyl, Oxide op. Several

substances are known under the name of ethers

besides the true ethers or salts of ethyl, and
are given below.
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Ether of Canthar'ides. Syn. ^theb oan-
THAEiDALis, L. Prep. ((Ettinger.) From
powdered cantliarides, 1 part; ether, 2 parts;

digested together for 3 or 4 days, and the
tincture expressed. Used as a vesicant, &c.

Ether, Chlo"ric. This name was applied by
Dr T. Thomson to the chloeide of oiefiant
GAS, or ' Dutch liquid ;' and afterwards, by
Guthrie and Silliman, to chloeofoem, which
they took for an alcoholic solution of chloride

of olefiant gas. It now forms one of the syno-
nyms of chloroform. The medicinal ' CHLOEIC
ETHEE ' of the shops is a solution of chloro-

form, 1 part, in rectified spirit 8 parts; of

which the dose is 20 or 30 drops in water,

as an antispasmodic and anodyne. See Chlo-
BOFOEM.

Ether, Chlorinet'ted. Formed by the action

of dry chlorine on pure ether. When the
action is long continued, a heavy, oily pro-

product (bichloeinetted ethee), smelling
like fennel, is formed. By the still further
action of chlorine, aided by sunlight, a white,

crystalline substance (pentachioeinetted
ethee), a compound resembling sesquichloride

of carbon, is obtained.

Ether, Cu"preous. Syn. Tinctuea cupei
CHiOEiDi ^theeea, L. Frep. (Van Mons.)
Sulphate of copper, 6 parts, and chloride of

barium, 5 parts, are triturated together, and
the mixture digested in ether, 3 or 4 parts,

until all the chloride of copper is dissolved.

—

Dose, 2 to 5 drops ; in epilepsy, &c.

Ether, Methy'lic. Syn. Oxide op methyl,
WOOD-ETHEE, MeTHXL-ETHEE ; J]]tHEE ME-
THYLicus, L. Frep. From wood spirit, 1

part ; concentrated sulphuric acid, 4 parts

;

mix in a retort, apply heat, pass the evolved
gas (methylic ether) through a little strong
solution of potassa, and then collect it over
mercury. See Methyl.

Ether, Spirits of Nitrous. See Spieits.

Ether, Washed. Syn. ^thee lotus, L.
Ordinary ether, agitated first with 2 or 3
times its volume of distilled water, and a few
grains of carbonate of potassa, or a few drops
of milk of lime; and after decantation, again
agitated with a like quantity of water only.

Used for inhalations. For other purposes the

washed ether is afterwards digested on chloride

of calcium, to deprive it of retained water.

E'THERIN. Syn. Camphoe of oil of
WINE. A volatile, white, crystalline substance,

deposited by light oil of wine when left in a
cold situation for some time. It is isomeric

with etherole, and received its name from the

assumption of its being the base of the

ethereal compounds. According to this hy-

pothesis, ether is a hydrate of etherin.

Etherin forms brilliant prisms and plates ; is

tasteless; soluble in alcohol and ether; fuses

at 230° Fahr., and boils at 500° Fahr. ; and is

a little lighter than water. The crystals are

purified by pressure between the folds of

bibulous paper, solution in ether, and evapora-

tion.

E'THEROLE. The yellowish, oily liquid,

forming the residual portion of light oil of

wine, after it has deposited its etherin. It

is lighter than water; is freely soluble in both
alcohol and ether ; and has a rather high boil-

ing-point. See Etheein and Oil of Wine.
ETHION'IC ACID. Frep. An alcoholic so-

lution of the crystals of sulphate of carbyle is

diluted with water, the whole neutralised with
carbonate of baryta, the filtered liquid evapo-
rated by a very gentle heat to a small bulk,
and a large quantity of alcohol added; the
precipitate (ethionate of baryta) is treated
(cautiously) with dilute sulphuric acid (avoid-

ing excess), by which the baryta is withdrawn,
and ethionic acid left in solution.

Prop, iSfc. Ethionic acid closely resembles
sulphovinic acid. It is decomposed by heat.
Its salts (ethionates), however, differ com-
pletely from the sulphovinates. They are all

soluble in water, and are said to be anhydrous.
The ethionates of ammonia, potassa, and soda
crystallise readily; those of lead, baryta, lime,
and the other earths are uncrystallisable. See
Isethionic Aclib, and helow.

ETHION'IC ANHY'DRIDE. Prep. Pure
and dry olefiant gas is passed over anhydrous
sulphuric acid (' sulphuric anhydride ') con-
tained in a U-shaped tube.

Prop.f Sfc. When thus produced, it is in

white, milky crystals, which speedilydeliquesce
in the air, giving rise to ethionic acid. It

is similar in appearance, and probably iden-
tical with, ' sulphate of carbyle,' which results

from the absorption of the vapour of anhy-
drous sulphuric acid by absolute alcohol.

E'THIOPS. Syn. ^thiops, L. A name
given by the older chemists to several black
powders on account of their colour, and still

occasionally employed in medical works.
Ethiops, Graphi'tic. Syn. Ethiops of plum-

bago; jEthiops geaphiticus, L. From
plumbago, 2 parts; quicksilver, 1 part; tri-

turated together until the globules disappear.—Dose, 5 to 10 gr. ; in herpes, and some
other obstinate skin diseases.

Ethiops, Martial. Black oxide of iron, pre-
pared by keeping, iron filings under water,
and occasionally shaking them. It is washed
with water, dried as quickly as possible, and
preserved from the air, to prevent further
oxidation. Formerly much esteemed as a
tonic.

Ethiops, Min'eral. Syn. Ethiops minbeal;
JEthiops mineealis, Hydeaegyei sulphu-
eetum cum sulphuee, L. Black sulphuret
of mercury, with excess of sulphur.

(Tyson's.) Oxide of mercury (prepared
by decomposing calomel with an equivalent
proportion of liquor of potassa to which a
little liquor of ammonia has been added) and
flowers of sulphur, equal parts, triturated to-

gether. This is recommended as an efiicient

substitute for the old and uncertain prepara-
tion commonly sold under the name of Ethiops
mineral. It is, however, of more than double
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the usual strength, and should therefore be

taken in proportionate doses. See Mebcuet
(Sulphide).

EtMops, Veg'etable. Syn. ^Ethiops vegeta-
BiLis, PuLvus QUEECus MAEiNiE, L. Bladder

wrack {Fucus vesiculosus), burned in a close

vessel till it becomes black and friable. Used
in bronchocele, scrofula, &c. Like burnt
sponge, it owes its virtues to the presence of a

very minute quantity of iodine.

—

Dose, 20 gr.

to 1 dr., or more, made into an electuary with
honey or sugar.

E'THYL. C2H5. Syn. Ethtle. The hydro-

carbon assumed to be the radical of the ether-

compounds (ethyl-series). A body containing

carbon and hydrogen in the proportions indi-

cated by the formula of ethyl, 2(C2H5), has

been obtained by exposing dry iodide of ethyl

in sealed tubes tor several hours to the action

of finely divided zinc, at a temperature of from
320° to 338° Fahr. In this reaction the iodine

of the iodide of ethyl combines with the zinc,

and the hydrocarbon supposed to he ethyl is set

free. On opening the sealed tubes and allow-

ing the gas (which is a mixture of the ' ethyl

'

and certain secondary products) to pass into a

freezing mixture, the temperature of which is

kept below—9° Fahr., the ' ethyl ' condenses

to a colourless, mobile liquid. Hitherto no
compound ether has been produced from the

'ethyl ' thus pi*epared.

According to the beautiful theory of Liebig,

ethyl is a ' salt-basyle,' forming ' haloid salts
'

with chlorine, iodine, and bromine ; its oxide

is ether, and the hydrate of this oxide alcohol.

The compound ethers may be compared with
ordinary salts in which the metal is replaced

by the radical ethyl.

Ethyl, Oxide of. (C2H5)2.0. Syn. Ethee,
Stjlphtteic ethee, ^thee (B. p.), ^thee
STJLPHUEICUS (Ph. E. D. & U. S.), M. eectifi-
CATTJS, M. TITEIOLICTJS, M. SPIEITUS VITEIOII
DTJLCis, L. A colourless, highly volatile,

fragrant, inflammable liquid, obtained by dis-

tilling a mixture of sulphuric acid and alcohol.

It was not known before the 13th century.

Frep. There are two methods employed for

the preparation of ether. The one is by mix-
ing the whole of the ingredients at once, and
immediately subjecting them to distillation at

a proper temperature ; the other is by adding
the alcohol in a slender streamlet to the acid,

previously heated to the etherifying point,

The former, though less economical, is the one
more generally employed.

1. Rectified spirit,3 lbs.; sulphuric acid, 2 lbs.;

carbonate of potassa (previously iguited), 1 oz.;

pour 2 lbs. of the spirit into a glass retort, add
the acid, and place the vessel on a sand bath,

so that the liquor may boil as quickly as pos-

sible, and the ether, as it forms, pass over into

a well-cooled receiver ; continue the distillation

until a heavier fluid begins to pass over, then
lower the heat, add the remainder of the spirit,

and distil as before ; mix the distilled liquors

together, pour off the supernatant portion, add

the carbonate of potassa, and agitate occa-
sionally for one hour ; finally, distil the ether
from a large retort, and keep it in a weU-stop-
pered bottle. Sp. gr. 'VSO.

2. The strongest oil of vitriol, 3 parts, are
mixed with alcohol, q. s. (about 2 parts at -830)
to reduce its sp. gr. to 1-780; an object which
may be easily obtained by distilling off some
of the ether if required. The still or retort is

then connected with a vessel full of alcohol, of
at least 90^, by means of a small syphon tube,
furnished with a stop-cock ; the longer limb of
which should be of glass, and so arranged that
it just dips into the mixture of acid and alco-

hol. Heat is next applied, and the contents of
the still raised to the boiling-point as rapidly
as possible, and as soon as full ebullition com-
mences the stop-cock of the syphon is cautiously

turned, so as to allow the alcohol to flow down
in such a manner as to keep the boiling liqiiid

exactly at the same level ; or, in other words,
to supply a quantity of alcohol exactly equal
to that of the liquid which distils over. By
careful manipulation the whole of the alcohol

which enters the retort passes over as ether and
water, and this decomposition proceeds for

some time, and would continue for an unlimited
period did not the sulphuric acid ultimately

become too weak to form ether, from the
gradual absorption of the superfluous water
contained in the alcohol. Were it convenient
or practicable to use absolute alcohol, a given
weight of sulphuric acid of the proper strength,

would maintain the power of producing ether
for an indefinite period. In practice, the

quantity of alcohol that may thus be etherified

is twice or thrice as much as by the common
process, while neither sulphurous acid, sulpho-

vinic acid, nor sweet oil of wine is generated,

and the residual liquid of the distillation con-

tinues limpid, and has only a pale-brown colour.

This is termed the ' continuous,' or ' Boullay's'

method. (This process is similar to that given
in the B. P.)

3. Alcohol of 90g, five parts are mixed with
oil of vitriol, 9 parts, in a vessel of copper or

iron immersed in cold water; the mixture is

next introduced into a still or retort, and raised

to a state of ebullition as rapidly as possible, as

before. A fresh quantity of alcohol, equal in

bulk to the liquid distilled over, is then added
to the liquid in the still, and distillation again

had recourse to. As much concentrated alco-

holic solution of potassa as will give it a per-

ceptible alkaline reaction is next added to

distilled liquor, which is then rectified by the

heat of a water bath, as long as the ether which
distils over has the sp. gr. "720 to -725 at 80°

Fahr. Instead of the potassa, a little milk of

lime may be used, along with its own bulk of

water. By allowing the product to stand for

some days over chloride of calcium or quick-

lime, and again rectifying it along with one

of these substances, perfectly pure ether may
be obtnined.

Obs. The mixture of alcohol with sulphuric
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a. Condenser tube,

i, c Glass lube.

d. Fuuuel by wbich cold water runs in from the water
bottle h.

e. Pipe by which water escapes through / into the
bottle g.

i. Retort.

k. Adapter, connecting the retort with the condenser.

I. Adapter, connectLug the condenser with the bottles

t,t.

A. Wooden ttessel, with movable arms n, o. for sup-

porting and adjustiug the heights ol the condenser.

acid requires some caution. It is best done by
introducing the alcohol into a suitable vessel,

and imparting to it a rapid whirling motion,

by which a considerable conical cavity is formed

in the centre, and into which the acid may be

gradually poured with perfect safety. The
mixed fluids should be brought to a state of

rapid ebullition, as quickly as possible, as with-

out this precaution much of the alcohol distils

over before the liquor acquires the proper

temperature for etherification. On the small

scale, a tubulated retort, connected with a

Liebig's condensing tube, and two globular

receivers surrounded with a freezing mixture,

or ice-cold water, may be employed as the

distillatory apparatus. The second receiver

should be connected with the first one by means
of a bent glass tube, reaching nearly to the

bottom of the former; and the whole of the

joints should be securely luted, as soon as the

expanded air has been allowed to escape. We
have employed the following convenient little

apparatus for the preparation of small quan-

tities of ether, and it will be found very suit-

able for the distillation of most other highly

volatile liquids, and particularly for boiling

mixtures of alcohol and organic acids. By
connecting the neck of a flask or digester con-

taining volatile fluids with the lower instead

of the upper end of the refrigerator, ebullition

may be carried on without* loss, as the vapour

will be condensed, and run back into the vessel

from which it has distilled.

For the rectification of ether, a water bath

is employed along with the above simple refri-

gerator, and the receivers surrounded by ice

or a freezing mixture.

Chem. comp., Sfc. Echer is generally regarded

as the oxide of ethyl, and alcohol as the hydrate

of this base. This view is borne out by analysis,

which proves that ether differs from alcohol

by the elements of water. Recent experiments

have also shown that the relation existing

between the two compounds is—L£ alcohol be

B. Wooden stool for supporting the water bottle.

q. Furnace.

r. Support for the furnace.

p. Gutter for carrying off water that overflows the
funnel d, and preventing its escape along the pipe c.

s. Leg of syphon connected with bottle containing
alcoliol.

t, t. Glass globes, placed in the basins v, v, and sur-
rounded with pounded ice or ice-cold water.

w. Safety tdbe, containing a little mercury at x.

expressed by the formula C2H5O, the true for-

mula of ether will be (€2115)20. We cannot
describe these experiments here, but we may
remark that ether cannot be made to combine
with water directly, nor can alcohol be con-

verted into ether by the abstraction of water,

pure and simple, without the aid of other

substances.

The compound ethers may be compared to

ordinary salts in which the metal is replaced

by a radical termed ethyl, having the for-

mula C2H5. This view is, of course, in accord-

ance with the theory which regards ether as

the oxide of ethyl.

According to theory, 1 equivalent, or 46 parts

of absolute alcohol, should produce 1 eq., or

37 parts, of pure ether ; but in practice, the

greatest product obtained by operating accord-

ing to Boullay's method, which produces more
ether than any other, does not exceed 33^
parts for the preceding quantity of alcohol, or

71'5§. A mixture of 9 parts of oil of vitriol,

and 5 parts of alcohol of 90§, ceases to produce

ether after 31 parts of such alcohol have been
added.

The most economical method of etherifica-

tion is that known as the continuous ether

process, or the process of Boullay. When this

is adopted, the retort or flask should be fitted

with a sound cork, perforated by an aperture

to receive a thermometer, and the application

of the heat, and the flow of alcohol, should be

so managed, that a temperature of 300° Fahr.

and a state of rapid and violent ebulli-

tion (points of essential importance) are

maintained.

Prop., Uses, Sfc. Pure ether is a colourless,

transparent, and very limpid fluid, having a

penetrating and agreeable smell, and a burning,

sweetish taste j its evaporation produces the

sensation of extreme cold ; when prevented,

a sensation of heat is experienced. Its specific

gravity varies between '712 and '724. If ifc

contains water ifc begins to crystallise in bril-
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liant white plates when cooled to —24° Fahr.,

and become a white crystalline mass at —46°

or —47° Fahr. ; but if absolutely pure, ether

cannot be solidified by any degree of cold that

can be produced, it remaining fluid when
placed ill contact with solid carbonic acid, at

a temperature of about —148° Fahr, Boils

at 96° or 97° Fahr. ; is very combustible ; is

soluble in about 10 parts of distilled water,

and mixes with alcohol in all proportions. It

abstracts corrosive sublimate, terchlorlde of

gold, sesquichloride of iron, and many of the

alkaloids, from their watery solutions, and is

hence invaluable in analysis and pharmacy.
It readily dissolves the volatile and fixed oils,

and most fatty matters, as well as sulphur and
phosphorus in small quantities. By exposure

to light and air it absorbs oxygen, and water

and acetic acid are gradually formed. It is

decomposed by exposure to a high tempera-

ture. Its evaporation occasions intense cold.

The greatest degree of cold yet produced

(—166° Fahr.) has resulted from the admix-

ture of ether with solid carbonic acid. Ether
is powerfully stimulant, narcotic, and anti-

spasmodic, and externally refrigerant, if al-

lowed to evaporate, or stimulant and counter-

irritant if its evaporation is prevented, and is

used in various diseases. Applied to the fore-

head by means of the fingers or a strip of linen,

it generally relieves simple cases of nervous

headache. Inpharmacy it is largely employed
in the preparations of tinctures alkaloids,

spirits, &c. ; and in chemistry is invaluable in

organic analyses. Its principal commercial
application is as a solvent for pyroxyline, in

the manufacture of collodion. It is also em-
ployed as a solvent of resins, India rubber, &c.,

in the preparation of varnishes, and for several

other useful purposes.

—

Dose, 20 drops to 2 fl.

dr. ; in water or wine. Excessive doses of

ether produce intoxication resembling that

from alcohol, and require similar antidotes.

Sulphuric ether is said to be taken largely in

the north of Ireland as a stimulant, particularly

in Antrim. Shortly before the discovery of

chloroform, it was found that when the

vapour of ether was inhaled it gradually pro-

duced insensibility to pain. It was therefore

employed as an anaesthetic in surgical opera-

tions. Havingbeenfound 1 :sefficientthan chlo-

roform, and more troublesome to administer,

its use for this purpose has been abandoned.
Tests. Ether may be recognised by its vola-

tility, odour, taste, sparing solubility in water,

admixture with alcohol in all proportions, great

inflammability (burning with a yellowish-white
flame), and its power of dissolving fats and
resins. Its further identification can only be
effected by ultimate analysis.

Pur. The ether of the shops generally con-

tains alcohol, water, or acetic acid, and some-
times all of them. Its usual specific gravity
fluctuates between •733 and '765. Exposed to

the air, it volatilises entirely. It turns litmus
paper red; sometimes very slightly, and occa-

sionally even not at all. \ fl. oz, mixes com-
pletely with ^ pint of water. Pure ether

should, however, be neutral to test-paper,

although seldom so. When shaken in a minim
measure with half its volume of concentrated

solution of chloride of calcium, its volume
should not lessen, 10 fluid ounces of water
should only dissolve 1 fluid ounce of ether, and
remain transparent.

Freserv. Ether rapidly evaporates at com-
mon temperatures when kept in corked bot-

tles, and even in bottles secured with ground-

glass stoppers and tightly tied over with

bladder and leather ; it also becomes sour by
age. To prevent this waste, the stoppers

should fit accurately, and the bottles should be
placed in as cool a situation as

possible. Bottles furnished with
ground-glass caps, as well as stop-

pers, are frequently employed,
(See engr.) Dewar's ' ether phial' is

formed on a similar principle. We
have seen bottles of ether accu-

rately stoppered, tied over with
bladder, and thickly coated with
wax, which have yet become quite

empty by a voyage to the tropics, though they

still appeared to be as closely secured as when
they were first filled.

Caution. The vapour of ether is very in-

flammable, and when mixed with atmospheric

air, it forms a violently explosive mixture. The
density of this vapour is 2'586, that of air

being 1 ; hence it rapidly sinks, and frequently

accumulates in the lower parts of buildings,

especially cellars which are badly ventilated,

in the same way as water does. The only

remedy is thorough ventilation. Many serious

accidents have arisen from this cause, for no
sooner is a light carried into an apartment
where such vapour is present than an explosion

takes place.

Ethyl, Acetate of. C2H5C2H3O2 Syn.
Acetate of oxide of ethyl, Acetic ethee,
PyEOLIGNEOTJS ETHEE; jEtHEE ACETICUS, L.
A compound discovered by the Count de
Lauraguais in 1759,

Prep. 1. Acetate of potassa, 3 parts (or an
equiv. quant, of acetate of soda), alcohol (85^),

3 parts, oil of vitriol (strongest), 2 parts, are

mixed together and distilled, by the heat of a

sand bath, from a glass or earthenware retort

into a well-cooled receiver; the distillate is

agitated with a little water to remove unde-

composed alcohol, and then digested first with

a little chalk to remove acidity, and after-

wards with fused chloride of calcium, to absorb

water ; it is, lastly, rectified by a gentle heat.

2. Rectified spirit (sp. gr. '84), 50 parts,

acetic acid (sp. gr. 1'075), 33 parts, are mixed
together, and oil of vitriol (strongest), 10 parts,

added ; the distillation is continued until 65
parts have passed over, and the distillate, after

digestion for some hours on a little dry carbo-

nate of potassium, is rectified as before, the

first 50 parts only being kept for use.
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Prop., Sfc. Acetic ether is colourless, and

bears a coiiBidcrable resemblance to ordinary

ether, but it has a much more agreeable and
refreshing odour. It boils at 165° Fahr. ; has

a sp. ^v. of 'SO at 60° Fahr., dissolves in about

7 parts of water ; and mixes in all proportions

with alcohol and ether. It is decomposed by
alkalies and the strong acids.

Acetic ether is diaphoretic, stimulant, anti-

spasmodic, and narcotic.

—

Dose, ^ to 2 fl. dr.

;

in similar cases to those in which sulphuric

ether is employed, and especially in nervous

and putrid fevers, spasmodic vomitings, and
diseases of the bowels and stomach, arising

from debility, and not of an inflammatory
character. Its principal consumption is in the

manufacture of British brandy.

Ethyl, Benzoate of. C2H5C7H5O2. St/n.

Benzoic ethee, Benzoate of ether, B. of
oxide op ethyl; ietheb benzoictts, l.

Trep. Alcohol (sp. gr. •830), 4 parts ; benzoic

acid (cryst.), 2 parts ; concentrated hydro-

chloric acid, 1 part, are distilled together

;

as soon as the product turns milky when mixed
with water, the receiver is changed, and the

liquid that distills over collected ; to this liquid

water is added, and the supernatant ether is

decanted, and boiled with water, and a little

oxide of lead (to separate benzoic acid) ; it is,

lastly, freed from water by allowing it to stand

over chloride of calcium.

Frop., Sfc. A colourless oily liquid, slightly

heavier than water, and possessing an aromatic
odour and taste. It boils at 410° Fahr., and is

miscible with alcohol and ether.

Ethyl, Bromide of. CaHjBr. Syn. ^thee
HYDROBEOMicirs, L. A volatile, ethereal

liquid, discovered by SeruUas.

Frep. Bromine, 8 parts ; alcohol, 32 parts ;

dissolve, place the mixture in a retort, add of

phosphorus, 1 part, and distil by a gentle heat

as soon as the liquid becomes cold. The ether

is separated from the distillate by the addition

of water.

Frop., 8co. A very volatile liquid, with a

penetrating taste and smell ; boiling at 105°

Fahr., and heavier than water.

Ethyl, Bu'tyrate of. C2H5C4H7O2. St/n.

Btttyeig ethee, Pine-apple oil; ^thee
BUTYEicrs, L, Frep. By passing hydrochloric

acid gas into an alcoholic solution of butyric

acid, and purifying the product from free acid.

Commercially, from crude butyric acid sapo-

nified with caustic potassa or baryta, and the

resulting soap distUled along with alcohol and
oil of vitriol.

Uses. Crude butyric ether forms the ' pine-

apple oil ' of commerce, and when largely

diluted with rectified spirit, the 'pine-apple

essence' so much employed as a flavouring

substance by confectioners, liqueuristes, &c.

It imparts a delicious flavour to sweetmeats,
rum, arrack, punch, &c. The Germans add it

to common rum, to form the flavouring for

their ' pine-apple ale.'

Ethyl, Carbonate of. (C2Hj)2C03. Si/n.

Carbonic ether, Carbonate of oxide of
ETHYL; j3<]TnER OAKBONicca, L. Frep. Frag-
ments of potassium are added to oxalic ether,

gently warmed, as long as bubbles of gas are

formed ; the excess of metal is removed from
the semi-solid mass, some water added, and
the whole distilled. The carbonic ether floats

on the surface of the liquid in the receiver,

and is collected, dried by contact with chlo-

ride of calcium, and rectified along with some
potassium or sodium, till it ceases to yield

acetate of potassa when acted on by caustic

potassa.

Prop., 4"c. Colourless, limpid, and aromatic;
tastes pungent and burning ; boils at 259° to

260° Fahr. It greatly resembles oxalic ether.

It is decomposed by alkalies.

Ethyl, Chlo'ride of. C2H5CI. Syn. Light
HyDEOCHLOEIC E., ChLOEIDB of ETHYL;
jEthee hydeochloeicus, L. a highly vola-

tile compound, formed of ethyl and chlorine.

Prep. Rectified spirit of wine is saturated

with dry hydrochloric acid gas in the cold,

and the product is distilled in a retort con-

nected with a Wolfe's apparatus, the first

bottle of which should be two thirds filled with
tepid water (70° to 75° Fahr.), and the re-

mainder surrounded with a mixture of ice and
salt. To render it perfectly anhydrous, it must
be digested on a few fragments of fused chlo«

ride of calcium.

A mixture of oil of vitriol, 3 parts, and alco-

hol, 2 parts, is poured upon common salt

(dried), 4 parts; and the whole distilled as

before.

Prop., Sfc. This ether has a sweetish taste

;

is soluble in about 15 parts of water, and mis-

cible in all proportions with alcohol ; boils at
54° Fahr. ; burns with a flame edged with
green ; is neutral to test paper ; and does not
effect a solution of nitrate of silver. Sp. gr.

•921, at 32° Vahr.—Dose, 10 to 30 drops, as

an antispasmodic and a powerful diffusible

stimulant. Owing to its extreme volatility it

can only be taken dissolved in spirit.

Ethyl, Cy'anide of. CjHgCN. Syn. ^theb
hydeocyanicus, L. Frep. Cyanide of potas-

sium and sulphovinate of baryta, equal parts,

are mixed and distilled in a glass retort by a
moderate heat. The product separates into

two strata ; the lighter one is impure hydro-
cyanic ether ; this is decanted and agitated

with 4 or 5 times its bulk of water at 120° to
140° Fahr., and the operation is repeated with
about 2 parts of water ; the ether is again de-

canted, and placed in contact with chloride of
calcium for 24 hours, and then rectified.

Prop., See. It boils at 190° Fahr. Sp. gr.

•788. In its therapeutical effects it resembles

hydrocyanic acid, but is less active. Its odour
is, however, more penetrating and ofiensive.

—

Dose, 2 to 6 drops, in mucilage or emulsion

;

in obstinate or convulsive coughs, gastrodynia,

hysterical affections, &c.

Ethyl, Cy'anate of. C2H5CNO Syn. Cy-
anic ethee, Cyanate of oxide of ethyl.
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Frep. By distilling a dry mixture of cyanate of

potassa and sulphovinate of potassa in nearly

equivalent proportions. A mixture of cyanic

and cyanuric ethers passes over into the re-

ceiver. By distilling this mixture the two are

readily separated ; that which passes over by
the heat of a water bath being the first, and
the residuum in the retort the second.

Frop., ^c. An ethereal, very mobile liquid,

boiling at 140° Pahr.

Ethyl, Cyan'urate of. (CgHj^gCgNsOs. Syn.

Cyanueate of oxide OS ETHYL. Prep. See

Cyanic Ethee.
Prop., Sfc. Tasteless, inodorous, colourless,

transparent, needles and prisms; fusing at

185° Pahr.

Ethyl, I'odide of. C2H5I. Syn. ^thee
HYDEiODictrs, L. Prep. Phosphorous, 4 parts,

alcohol (sp. gr. '84), VO parts, and iodine, 100
parts, are gradually and cautiously mixed
together, and distilled.

Prop., Sfc. A colourless liquid, possessing

a strong ethereal odour, and boiling at 158°

Fahr. ; sp. gr. 1'92. It is reddened and de-

composed by exposure to air and light.

Ether, Methy'lic. Syn. Oxide oe methyl.
Wood-ether, Methyl-ethyl. See Methyl.

Ether, Muriatic (Heavy). Syn. ^thee mtj-

eiatictis pondeeostjs, L. Prep. Alcohol, of

80 to 85^, is saturated, in the cold, with
chlorine gas, water is next added, and the oily

fluid that separates collected and washed with
water, as long as any of it is dissolved.

Prop., Sfc. Heavy muriatic ether is a vola-

tile, oily, colourless liquid, boiling at about
245° Pahr., and heavier than water. Its pre-

cise constitution is undetermined. This ether

enters into the composition of the spieitus

mueiatico-etheeetjs, a remedy occasionally

used on the Continent.

Ethyl, Nitrate of. C2H5NO3. Syn. Nitric

ether, NITEATE of oxide of ETHYL;
^THEE NITRICUS, L.

Prep. Nitric acid (sp. gr. about 1'375), 50
parts ; nitrate of urea, a little (say 2 or 3 parts);

dissolve, add alcohol, 50 parts, and distil with
the usual precautions, until 7-8ths of the

whole (of the liquid portion) have passed over;

agitate the distillate with a little water to sepa-

rate the ether, and preserve the heavier portion.

Prop., <^c. Nitric ether possesses an agree-

able sweetish taste and odour ; it is insoluble

in water; the alcoholic (but not the aqueous)

solution of potassa decomposes it rapidly ; sp.

gr. 1"112. Its vapour is very apt to explode

when strongly heated, and therefore a small

quantity only should be prepared at a time.

Ethyl, Nitrite. C2H5NO2. Syn. Nitric
ETHER, HYPONITROITS ETHER, NiTEITB OF
ETHEE, NiTEITE OF OXIDE OF ETHYL, HYPO-
ITITEITE OF E. ; ^THER NITEOSITS, M. HYPO-
NiTROSirs, L. This is a compound, of which
' sweet spirit of nitre ' is an impure alcoholic

solution.

Prep. 1. Starch (potato farina), 1 part;
nitric acid (sp. gr. 1'30), 10 parts ; mix in a

capacious retort, connected with a wide tube, 2
or 3 feet long, bent at right angles, and termi-
nating near the bottom of a two-necked bottle,

containing a mixture of alcohol (of 85§), 2
parts, and water, 1 part, and surrounded with
a freezing mixture, pounded ice, or very cold

water ; the other neck of the bottle being con-

nected by a long glass tube with a good refri-

gerator or condenser. All elevation of tempe-
rature must be avoided. The heat of a water
bath only must be cautiously applied to the
retort. The gas liberated passes into the
alcohol, causing the ether to distil in a gentle

stream. The tube connecting the retort and
bottle must be cooled by means of rag or moist
paper, kept wetted with ice-cold water ; as, if

the temperature of the tube and the alcohol

rises only a little, the latter becomes sponta-

neously hot, and boils violently, by which the

product is vitiated. This process is very pro-

ductive and economical, and yields pure nitrous

ether.

2. A mixture of oil of vitriol, 8 parts, and
alcohol, 9 parts, is poured upon crystallised

nitrate of ammonia, 11 parts, contained in any
suitable distillatory vessel connected with a

well-cooled receiver. Nitrous ether gradually

distils over on the application of a gentle heat.

An admirable process, but more expensive than
the preceding. Even a common fire may be
employed without danger, as the liberation of

the ether proceeds gradually, and not almost

instantaneously, as in operating in the usual

way. Sulphate ofammonia is left in the retort.

The product is scarcely inferior to that of the

last formula.

3. Rectified spirit, 46 fl. oz. ; pure nitric acid

(sp. gr. 1-500), 7 fl. oz. ; put 15 fl. oz. of the

spirit, with a little clean sand, into a quart

matrass, fitted with a cork, and a safety tube
reaching to within an inch of the spirit, and a

second tube leading to a refrigeratory. Pill

the safety tube with pure nitric acid, then

add through it, gradually and cautiously, 3

J

fl. oz. of the acid. When the violent action

that ensues is nearly over, gradually add the

remaining portion of the acid, i fl. oz. at a

time, and at intervals. Agitate the ether that

distils over, first with a little milk of lime, till

it ceases to redden litmus paper, and then with
half its volume of concentrated solution of

chloride of calcium. The pure hyponitrous

ether thus obtained should have a density

of -899.

4. (Mr John Williams.) Nitrite of ethyl is

best made by passing nitrous acid gas into

alcohol.

The nitrous acid gas is prepared by acting

upon such bodies as starch, copper, mercury,

or arsenious acid with nitric acid. The alco-

hol is generally recommended in the text-books

to be diluted with half its bulk of water;

this, however, I consider a decided mistake.

The alcohol should be as concentrated as possi-

ble, even absolute alcohol is preferable. The
main points to be attended to are that the cur-
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rent of nitrous acid gas should be slow and

steady, so as to give time for tiie reaction

to proceed properly, and that the vessel con-

taining the alcohol should be kept as cool as

possible ; in this way much of the production

of bye-products will be avoided, and the gas

can be passed through the alcohol, as long as

it continues to be absorded.

The resulting liquid is anything but pure;

it contains much nitrite of ethyl, some alde-

hyde, acid—it is even stated to contain malic

acid, In fact it is well known that the reac-

tion between the nitrous acid, and such pro-

ducts as alcohol, however pure, is not sharp,

but is always accompanied by secondary pro-

ducts.

From the crude alcoholic solution obtained

by the method 1 have described, the pure ni-

trite of ethyl can be obtained without diffi-

culty. Nitrite of ethyl is an extremely volatile

liquid ; it boils at about 61° P., whereas alde-

hyde boils at 90° F., and alcohol at 180° F.

Taking advantage of this fact, w^e are enabled

to separate it from the crude liquid by distilla-

tion. Some precautions are, however, necessary,

to ensure the purity of the product. The flask

containing the crude product is placed in a

water bath, and connected by bent tubes with

several other flasks and bottles. The first tube

should be passed into a small empty flask, this

will condense most of the alcohol which may
pass over during the operation. Then a se-

cond bent tube passes into a second flask con-

taining a little water; this condenses any

alcohol which may not have been stopped in

the first flask, together with free acid, and
nearly all the aldehyde.

From this wash bottle a third tube proceeds

into a somewhat shallow flask, containing a

strong solution of caustic potash ; the gas, how-

ever, is not allowed to pass through this alkaline

liquid, but simply over the surface. In this

way the last portion of the aldehyde is ab-

sorbed, and the potash solution gradually as-

sumes an amber colour. From this vessel, the

gas (for such at the ordinary temperature of

the laboratory, the nitrite of ethel is—in very

cold weather it would be necessary to gently

warm the different flasks) is passed through a

tube charged with anhydrous chloride of cal-

cium to absorb moisture, and the pure and

iry nitrite of ethyl thus produced, flnally

passes into alcohol, which i*eadily absorbs it.

It is only necessary to note the weight of

the alcohol used for absorbing the gas, and

its weight at the end of the operation, to know
the strength or per centage of nitrite of ethyl

which must be in solution. Thus, if 9 oz. of

alcohol becomes 10 oz., it is evident we have a

solution of 10 per cent. ; if it becomes 12 oz.,

then the strength must be 25 per cent., and

so on. Ordinary spirits will answer for con-

densing the nitrite of ethyl, but it is better

to use absolute alcohol, as it is very desirable

to avoid the presence of water in any form.

The solutions made with weaker spirit soon

turn add ; those made with absolute alcohol,

on the other hand, keep a long time. It is

very true the very strong solutions of 50
and 25 per cent, show traces of acidity when
tested with moistened litmus paper, but the

10 per cent, solution is quite neutral.*

One point I have not mentioned ; it is that

the distillation must be conducted at the very

lowest possible temperature ; in fact, the water
in the water-bath should only be kept gently

warm, and the process should be continued

only so long as the conducting tubes feel

cool to the touch ; when they become warm
the distillation should be discontinued. By
passing the gas into a tube in a freezing

mixture, instead of into alcohol, the pure ni-

trite of ethyl is readily obtained in a liquid

form ; it is, however, necessary to seal the tube,

otherwise the very volatile liquid would soon

be lost.

Prop.,Sfc. Pure nitrous ether has a pale-

yellow colour, an agreeable odour of apples,

and boils at 62° Fahr.; sp. gr. -947 at 60°

Fahr. Commercial nitrous ether contains

aldehyde, boils at 70° Fahr., has a more or less

suffocating odour combined with that of the

pure ether, has a sp. gr. of '886 at 40° Fahr.,

and turns brown when mixed with alcoholic

solution of potassa, while the latter remains

unaltered. It also acidifies by age, whilst pure

nitrous ether remains neutral. They are both

very inflammable, and burn with a white flame.

Ordinary nitrous ether dissolves in about 48
parts of water, and mixes in all proportions

with alcohol and sulphuric ether.

Nitrous ether is refrigerant, diaphoretic,

and diuretic, but is seldom employed alone,

though, when largely diluted with alcohol

(sweet spirits of nitric, spirit of nitric ether),

it is a common remedy in several diseases.

It is also used to flavour malt spirit, in imi-

tation of brandy (British brandy), although

for this purpose it is vastly inferior to acetic

ether. See Spirits (iVIedicinal).

Ethyl, (Enanthate of. Syn. (Enanthio
ETHEE, PeLAEGONIC ETHEE, CEnANTHATE OF
OXIDE OP ETHYL. Prep. 1. The oil obtained

towards the end of the distillation of fermented
liquors, especially wines, consists, in a great

measure, of the crude ether. It is purified by
agitation with a weak solution of carbonate of

potassa, freed from water by a few fragments

of chloride of calcium, and then re-distilled.

Prop., ^c. (Enanthic ether is colourless;

lighter than water; boils at about 500° Fahr.

;

and has a powerful, intoxicating vinous odour,

resembling that of an empty wine cask or

bottle that has been exposed to the air for

some time. It is very sparingly soluble in

water, but freely soluble in alcohol. Its sp. gr.

is •862, As obtained by distillation, it is

1 The object of Mr Williams' paper, which is published

in the 'Pharmaceutical Journal' for Dec. 8th, 1877, is to

give instructions for the preparation of a pure nitrite of

ethyl, which when mixed with alcohol in definite propor-

tions, shall supersede the variable compound sold under

the name of " Sweet Spirits of Nitre."
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united with a little cenattthic acid, 2200
imperial gallons of wine (about 35 hogsheads)

only yielded 2^ lbs. of the mixed oil.

Ethyl, Oxalate of. (02115)20204. Syn. Oxalic
ETHEE, Oxalate of oxide of ethyl ; -S^ther
oXAiicus, L. Prep. Alcohol and dry oxalic acid,

equal parts, are digested together in a glass

flask furnished with a very long glass tube of

small bore, so that the spirit, volatilised by the

heat, may be condensed, and flow back into

the flask. After 6 or 8 hours the process is

generally complete, and the liquid contains

merely a trace of free acid, from which it may
be separated.

Prop., <^c. A colourless, oily liquid, slightly

heavier than water, boiling at 363° Fahr.,

only slightly soluble in water, and having an
aromatic smell. Alkalies decompose it. Sp.

gr. 109.
Ethyl, Sulphate of. (C2H5)2S04.

Prep. The vapour of pure anhydrous sul-

phuric acid is passed (with the usual precau-

tions) into perfectly anhydrous ether ; the re-

sulting syrupy liquid is agitated with a mixture
of 4 volumes of water, and 1 volume of ether,

and after repose the upper stratum, which is

an ethereal solution of the sulphate of ethyl,

is decanted, and the oxide of ethyl volatilised

by a very gentle heat. The colourless liquid

forming the residuum is the true sulphuric

ether or sulphate of ethyl just referred to. It

is a very unstable compound, and cannot be

distilled without suffering decomposition.

Ethyl, Valerianate of. CaHgCgHgOj. Si/n.

Valeeianic ethee. Valerate of oxide of
ETHYL; ^THEE VALEEIANICUS, L. Prep. By
passing dry hydrochloric acid gas into an alco-

holic solution of valeric acid. It is a fragrant,

volatile liquid, lighter than water, having a
high boiling-point, and a rich fruity odour,

said to closely resemble that of butyric ether

or pine-apple oil. It is used to flavour liqueurs,

&c.
ETHYL'AMINE. NH2(C2H5). Syn. Ethyl-

ammonia. One of the bases of the ethyl-series,

obtained by substituting one atom of hydrogen
in ammonia NH3 by ethyl C2H5.

EUCALYP'TIN. A peculiar substance ex-

isting in Botany Bay kino. A substance

exuded by several species of the JEucalyptus, It

has been employed medicinally in diarrhoea.

EUCALYPTOL. See Eucalyptus.
EUCALYPTUS. The Eucalypti, of which

there are many species, belong to the natural

order Myrtacece, and are natives of Australia,

where they are known under the names of
" gum-trees," or as " stringy-bark trees." The
most interesting and important characteristic

of these plants is the power they undoubtedly
possess of correcting, if not of removing, the

pestilential exhalations which are regarded
as the origin of the fevers that occur in marshy
localities. This discovery is due to M. Eamel,
and was made by him in 1856.
M. Gimbert, amongst other cases, cites one

of a farm, twenty miles from Algiers, the

atmosphere surrounding which was of a very
pestilential character. In the spring of 1867
13,000 eucalyptus trees were planted on the
farm, and M. Gimbert states that since then
not a single case of fever has taken place, the
freedom from disease occurring the same year
the plants were placed in the ground, and the
good effects commencing whilst the trees were
only two or three metres in height.

The following is extracted from ' Les
Mondes' (1876) :

—"Between Nice and Monaco
there is a locality so unhealthy that the Paris,

Lyons, and Mediterranean Railway Company
have been obliged to change every two or three
months the watchman at a crossing there.

" Plantations of the eucalyptus have been
formed there, and at present the same watch-
man has resided there for several months
with his family without experiencing the least

inconvenience."

Again:—"In the Campagna, about three
miles from Rome, there stand some deserted
church buildings and a monastery, the latter

having been abandoned because of the mor-
tality amongst the monks caused by the
noxious exhalations. Some six years since

a company of French trappists, having ob-

tained permission from the Italian Govern-
ment, planted the grounds in and around the

monastery with eucalyptus trees, and the re-

sult is stated to have been so total an im-

munity of the building from fever, although
situated in the worst part of the Campagna,
that the monastery is now tenanted, the health

of the occupants being, it is said, un-
impaired."

The writer in the ' Pharmaceutical Journal/
who contributes this statement, adds:

—

" Whether this grand result has been obtained
through the efficacy of the extract of the
eucalyptus taken each morning with their cup
of black coffee, or whether it is to be attributed

to the effects of the plantations, I leave to

scientific men to determine."^

It seems very probable that the effects above
described are due to the eucalyptus having
such extensive and far-spreading roots, which
suck up and appropriate the moisture of the

surrounding soil, the presence of which, aided

by heat, giving rise to vegetable decomposi-
tion, is believed to be the cause of malarial

poisoning.

The avidity of the plant for water is very great;

it has been computed that one tree will absorb

ten times its weight of moisture from the soil.^

It is most likely owing, at any rate in very

large measure, to this cause, rather than to the

supposed antiseptic and disinfecting odours

exhaled by its leaves, that the salubrious

effects of the eucalyptus are due. The blue

gum ti'ee, or Eucalyptus globulus (so distin-

guished because of the rounded form of the

lid which covers its unexpanded flower bud),

has been successfully introduced into Asia,

1 Bentlej.
a ' Pliarin. Journal/ February 5tli, 1876.
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Eucalyptus Globulus (from the 'Arcliiv der Pharm.,' 1873, p. 129.)

Africa, and Southern Europe. If, as asserted,

it can only exist in a climate where the tem-
perature is never lower than the freezing

point, its domestication (save in hot-houses) is

impossible in our own country.
The Eucalyptus globulus is a very rapidly-

growing tree, and attains to great proportions.
" In some cases it has been known to attain

the colossal dimensions of 350 feet in height

and a 100 in circumference."^
This magnitude is entirely out of proportion

to the size of the seed, which is very minute ; so

minute that it has been computed one pound
weight of the seed could produce 162,000

trees. Various preparations of the leaves and
1 Bentley.



C72 EUCHLORINE—EUPYRION

bark of the eucalypti have been introduced

into medicine, which will be found under the

respective pharmaceutical preparations. They
were asserted to be specially serviceable in in-

termittent fevers and bronchitis. The idea

that their efficacy in the former class of dis-

ease was due to the presence in the barks of

the eucalypti of an alkaloid similar to, if not

the same, as quinine, has been shown to be an
erroneous one, from the experiments of the

Government chemist of Ootacamund (Mr
Broughton), who, after a most careful chemi-

cal analysis, failed to discover either quinine,

quinidine, cinchonine, cinchonidine, or the

least trace ofany one of the cinchona alkaloids.

When the leaves of the Eucalyptus globulus
are held to the light they reveal the presence

of little semi-transparent dots, which are

found to be receptacles for a volatile oil, that

may be obtained in large quantity by sub-

mitting the plant to aqueous distillation.

This volatile oil has been examined by Cloez,

who found it to consist chiefly of a substance

allied in chemical characters to camphor,
which substance he named eucalyptol} Any
therapeutic power possessed by the eucalyptus

may be referred to this substance, since, as

just stated, it cannot be due to a bark
alkaloid.

Before finishing our notice of the reputed

curative effects of the eucalyptus we may men-
tion that Dr Gimbert employs the leaves in-

stead of lint for dressing wounds and fetid

ulcers, and says he has found them, when thus
used, excellent deodorisers; that another
method of employing the leaves of the euca-

lyptus consists in having them made into

cigarettes, which are reported to be useful in

asthma and bronchial complaints. Lastly, let

us state that another species of eucalyptus
exudes a very astringent substance, which,
from its appearance and properties, being so

analogous to kino, has been denominated
Botany Bay kino. (See Eucaltptin.)
The essential oil of eucalyptus, which,

according to the species of the plant from
which it is obtained, varies in colour from
light yellow to light blue, is now largely em-
ployed as a diluent for the more delicate

volatile oils used in perfumery.
Many species of the eucalyptus yield excel-

lent timber, possessed of great hardness and
durability, and little affected by moisture.
This timber has the power of resisting the
attacks of insects. The wood of the eucalyp-
tus is also very rich in potash. The maple
and the elm, which are regarded as yielding
a large percentage of this substance, afford

only about half as much as can be obtained
from the eucalyptus, this latter tree yielding
21 per cent, of potash.

The barks of different species have also

been advantageously utilised for paper making,
as well as for tanning.

> Messrs Faust and Homeyer state (hat Cloez'a "Eu-
calyptol " is a mixture of terpen aud cyniol.

In this country eucalyptus seeds are reared
in a greenhouse. They may be sown in a
mixture of loam, peat, and ordinary soil, with
a sprinkling of sand on the surface.

The following directions for the cultivation
of the eucalyptus in England were communi-
cated to the ' Medical Times and Gazette ' of
1873 by Mr Bennett Stanford, of Pyt House,
Tisbury :

—" I have successfully reared from
seed two dozen of these trees, and they are
now growing well out of doors. I obtained
the seed five years ago from South Australia,

and forced it in a hothouse ; in one year it

was four feet high, and now, in its fifth year,

it is growing rapidly in a sheltered position in

the park, having attained a height of thirty

feet. The first three years the tree must be
taken under cover in the winter, and the
fourth and fifth years should be protected for

several feet up with wisps of hay or straw.

When the trees are kept indoors in winter
it should be in an orangery or very high
greenhouse, with plenty of light and a little

water."

EUCHLO"RINE. A bright-yellow gas, pre-

pared by gently heating chlorate of potassa

with hydrochloric acid. It is probably a mix-
ture of chlorous acid and free chlorine. Prof.

Stone, of Manchester, has found Euchlorine
of a great service as an aerial disinfectant.

EUGLEN.ai. These are ciliated infusorial

animalcules inhabiting ponds and water-tanks.

Sometimes they abound in water in quanti-

ties so enormous as to impart to that fluid a
blood-red appearance. The principal species

are the JEugleda viridis and the Eugleda
pyrum. Their presence is supposed to indi-

cate the existence in the water in which they
are found, of decaying animal and vegetable
matter upon which they are believed to feed.

EUPHOR'BIUM. Syn. Gum EUPHOEBirM;
EuPHOEBiUM (Ph. E.), L. The concrete resi-

nous juice of the Euphorbia canariensis, and
other species of the same genus. It is a pow-
erful acrid, purgative, rubefacient, sternu-

tatory, and vesicant, and the violence of its

action has led to its disuse.

EU'PIONE. An ethereal liquid forming the
chief portion of the light oil of wood-tar, aud
which also exists in the tar obtained during
the destructive distillation of animal substan-
ces, and in the fluid product of the distillation

of rape oil. It is separated from these sub-
stances by agitating them with oil of vitriol,

or a mixture of oil of vitriol and nitre, and
subsequent cautious distillation. Pure eupione
is tasteless, exceedingly thin, limpid, and
aromatic ; boils at 116° Fahr. ; and is the
lightest fluid known ; sp. gr. "GSS. It is

very inflammable, burns with a very bright
flame, and gives a transient greasy stain to

paper. It is isomeric with hydride of amyl.
Other volatile hydrocarbons of like origin are

often confounded with eupione by chemical
writers.

EUPYR'ION. Any contrivance for obtain-
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iBg instantaneous light; as a lucifer match,
dec.

EVACUANTS. Sj/n. Evacuantia, L. Me-
dicines which augment the secretions or excre-

tions. Cathaetics, diaphoretics, diueet-
IC3, EMETICS, EREHINES, EXPEOTOEANTS, and
eiALOGOGUES, boloug to this class.

EVAPOEA'TION. The conversion of a fluid

into vapour by means of heat, diminished
atmospheric pi'cssure, or exposure to a dry
atmosphere. Evaporation is had recourse to

—1. For the vapour as a source of heat or

power, as in the case of steam-boilers, &c.;—2. To separate volatile fluids from impurities

or other bodies, which are either fixed or less

volatile
;
—3. To recover solid bodies from their

solutions, as in the preparation of extracts,

chemical salts, &c ;—4. To concentrate or

strengthen a solution by the expulsion of some
of the fluid matter that forms the menstruum;
—5. To purify liquids by the dissipation of the

volatile matters which may contaminate them.
It is found that, under ordinary circum-

stances, evaporation is confined to the surface

of the heated liquid, and is therefore slower or

quicker, in proportion to the extension of that

surface. Hence has arisen the adoption of wide,

shallow vessels for containing fluids during
their exposure to heat for this purpose. Eva-
poration proceeds most rapidly when a current

of air (especially hot and dry air) is made to

pass over the surface of the fluid; as, in this

case, the vapour is prevented resting upon the

surface, and impeding the process by its pres-

sure. For a similar reason, liquids evaporate

more rapidly in vessels partially covered than
in open ones. In the former case the cool

incumbent air condenses and throws back a
portion of the vapour, which thereupnn, be-

sides its cooling action, ofiers mechauical re-

sistance to the diffusion of the vaporous par-

ticles as they arrive at the surface of the

liquid. In the latter case these obstacles are

avoided, and the impetus of the vapour pour-
ing forth from a contracted orifice (or pipe),

not only readily overcomes the pressure of the

atmosphere, but ofi'ers less surface for its

cooling action, until it has passed much be-

yond the points at which it can exert any
infiuence on the fluid from which it has es-

caped. In this way the chemical action of the

atmosphere on the liquid operated on is also

considerably lessened. On the small scale,

shallow capsules of glass, wedgwood-ware,
porcelain, or metal, are commonly employed
as evaporating vessels, and these are exposed

to heat by placing them over a lamp, or

naked fire, or in a water bath, or sand bath,

according to the temperature at which it is

proper to conduct the process. On the large

scale, high-pressure steam is usually employed
as the source of heat. The term ' spontaneous
evaporation ' is applied to the dissipation of a

fluid by mere exposure in open vessels, at the

common temperature of the atmosphere, and
without the annlication of artificial heat. The

celerity of this species of evaporation wholly
depentls on the degree of humidity of the sur-

rounding air, and differs from the former, in

which the rate of evaporation is proportionate
to the degree of heat at which the process is

conducted, and the amount of pressure upon
the surface of the liquid. Evaporation 'in

vacuo ' (as it is called) is conducted under the

receiver of an air-pump, or in an attenuated
atmosphere, produced by filling a vessel with
steam, by which means the air is expelled,

when all communication with the external

atmosphere is cut off, and the vapour con-

densed by the application of cold. I'^Iuids are

also evaporated in air-tight receivers over
sulphuric acid, by which they are continually

exposed to the action of a very dry at^^"-

sphere. When such a receiver is connected
with an air-pump in action, evaporation pro-

ceeds with increased rapidity, and intense cold

is produced. It appears, from the experi-

ments of Dr. Ure, that " if the bottom of a
pan, and the portion of the sides immersed in

a hot fluid medium (solution of chloride of
calcium, for example), be corrugated, so as to

contain a double expanse of metallic surface,

that pan will evaporate exactly double the
quantity of water, in a given time, which a
like pan, with smooth bottom and sides, will

do, immersed equally deep in the same bath.

If the corrugation contain three times the
quantity of metallic surface, the evaporation
will be threefold in the above circumstances.

But if the pan, with the same corrugated
bottom and sides, be set over a fire, or in an
oblong flue, so that the current of flame may
sweep along the corrugations, it will evaporate

no more water from its interior than a smooth
pan of like shape and dimensions placed along-

side it in the same flue, or over the same fire."

In the laboi'atory, steam heat is now almost
exclusively employed. Copper, or tinned,

glazed, or silvered coppered pans, boilers, and
stills, are surrounded by a ' jacket' of cast iron,

and high-pressure steam admitted between
the two. By due management of the supply-

cock, a range of temperature may be thus ob-

tained extending from about 90° to 325° Fahr.

It is found that, under ordinary circum-

stances, 10 square feet of heated surface will

evaporate fully 1 lb. of water per minute ; and
that a thin copper tube exposing 10 feet sur-

face will condense about 3 lbs. of steam per

minute, with a difference of temperature of

about 90° Fahr. This is equal to 30° Fahr.

per lb. ; and, consequently, the heat of the

steam emploved to produce the evaporation

should be 212° -t- 30° = 242° Fahr.

An attention to the facts and principles thus

briefly explained above will be found of great

value in the laboratory.

EXCIP'IENT. See Peescription.

EXCI'TANTS. See Stimulants.
EXCORIA'TIONS. Si/n. Sprays, Chafingq.
In surgery 2cciii'paihology, superficial injuries

or affections of the skin, consisting of the re-

43
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moval of the scarf-skin or cuticle, accompanied
with more or less irritation and slight inflam-

mations. When arising from rough friction

or attrition, they are more commonly called

abrasions. Young children are very apt to be
chafed under the arms, behind the ears,between
the thighs, and in the wrinkles and folds of

the skin generally, unless great attention is

paid to cleanliness, and wiping the skin per-

fectly dry after washing them. Whenever
there is a tendency to excoriations of this kind,

either in adults or children, a little finely pow-
dered starch, or violet powder,applied by means
of a puff, or a small bag of muslin, once or

twice a day, will generally remove them, and
prevent their occurrence in future. Mild un-
guents, as cold cream, or spermaceti cerate or

ointment, may also be used with advantage.
The preference should, however, be given to

the remedies first named, from their not soiling

the linen. See Abrasion.
EXCRETA. The excrementitious matter

evacuated from the bowels varies of course in

composition and quantity according to the
food from which it is derived.

Berzelius found a sample analysed by him-
self to yield about seventy-five per cent, of

water, the remainder being made up of ali-

mentary waste, and biliary matter. A large

amount of phosphates of calcium and magne-
sium was found in the ash remaining after

the incineration of the solid matter. A speci-

men of fsecal matter examined by Play fair

yielded 15 per cent, of nitrogen and 45 per
cent, of carbon. Marcet states that he has
obtained from excrement a crystallisable body
possessing an alkaline reaction ; to which he
gives the name excretln ; also a fatty sub-

stance, which he terms excretolic acid. To
excretin he assigns the formula C^gHugSOj; the

composition of the acid hasnotbeendetermined.
Hinterberger has succeeded in getting ex-

cretine (excretin), free from sulphur, and
gives as its simplest formula C20H35O ; which
shows a close resemblance to cholesterin,

C26H44O.

But cholesterin is less easily dissolved in

vinegar than excretin, and the solution deposits

crystals which, when viewed by the micro-

scope, are found to be beautiful silky six-sided

prisms, while the excretin solution yields round
masses.

Treated with bromine, excretin gave a crys-

talline body having the formula CjoH^^BrgO ;

but the author did not succeed in prepuring a
chlorinated compound of excretin.

In the excreta of carnivorous animals no
excretin has been discovered, altliough a sub-

stance resembling it has been found, Choles-

terin has been obtained from the fffices of the

crocodile, but no urates; whilst the excreta

of the boa contain urates, but are destitute of

cholesterin.

Tlie fajces of animals that live on vegetables
contain neither excretin, butyric acid, nor
cholesterin.

The excreta of birds and serpents, which
mixed with the secretion from the kidneys,

are discharged from the animals by the cavi-

ties, are very similar to urine, and consist

chiefly of alkaline urates and earthy phosphates.

The excrements of insects consist mainly
of the remnants of the tissues, animal or vege-

table which they have swallowed as food, mixi;d

with constituents of the urine, provided the

insect has no special urinary organs.

Brieger examined the fseces of healthy per-

sons, and of convalescents, and found in addi-

tion to acetic, butyric, and isobutyric acids,

small quantities of phenol and indol, and a
new crystallisable body, which he terms sTcaiol

{skatos, faices). It crystallises in irregular-

dentate shining plates, resembling indol, which
by frequent recrystallisation from hot water,

can be obtained snow white. Skatol forms
the chief constituent of the volatile aro-

matic components of human faeces. Fseces

of dogs (whether fed on meat or bread diet)

contained no skatol, but indol, and in addition

a yellow oil, with a revolting and peculiarly

irritating smell.

Brieger has not yet been able to analyse

this yellow oil, although it forms the chief

volatile constituent of dogs' faeces. He has

repeatedly obtained it from distillation from
human pathological fluids. In the pancreas

after putrefaction, and in the faeces of typhus
patients, no skatol was found. The author

considers skatol identical with the substance

which Secretan obtained by the decomposition

of egg albumen under water for six months.

Skatol injected under the sl^in of rabbits,

passes out in the urine as a substance yielding

colouring matter. Skatol is believed by the

author to be the substance in human urine

which, according to JiiiTe, yields a red or vio-

let colour on the addition of hydrochloric acid

and chloride of lime.

Phenol, the author finds, is a constant com-
ponent of human ffeces. The above results

show that specific products of decompo-
sition are normal components of intestinal

digestion.!

Liebig calculated that the daily average

amount of faecal matter passed by a man is

5f oz; Lawes says that it averages in healthy

male adults, 4"2 oz ; Parkes estimates it (in

Europe) at 4 oz. on the average ; Letheby at

2-784, and Frankland at 3 oz. In India, a

native on the average excretes as much as 13

oz., this increase over the above quantities

being due to the large proportion of rice and
farinaceous food of which the Hindoos' diet

consists.

The daily average amount of urine excreted

by a human being has been given by Lawes
at 46 oz. ; Parkes places it at 50 oz. by mea-

sure for each male adult; Letheby at 31*851,

and Frankland at nearly 40 oz. by measure.

According to Parkes' figures a population of a

thousand persons, would thus void daily 156 lbs.

1 'Deut.Cliem. Gcs. Bcrj;.,' x, 1027—1031.
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of solids, and 260 giillons of urine ; or 25 tons

of fa3ces, and 91,250 gallons of urine per
annum ; whilst according to Lethehy, from the

same number of people, the daily discharge

would te 2266 lbs. avoix'dupois of urine and
177-5 lbs. of fa5ces.

Messrs Lawes and Gilbert estimate the

manurial value of the urine and fasces toge-

ther at 6s. 8d. per annum for every individual,

which corresponds to a yearly produce of about
10 lbs. of ammonia ; but Messrs Hoffman,
Witt, and Thudichum assess it at 8s. 6d. for

a mixed population of both sexes and of all

ages, which they say represents about 13 lbs.

of ammonia.
Ftecal matter decomposes much more ra-

pidly when mixed with urine than it would
otherwise do, ammonia and fetid gases being
given off in considerable quantities. Should
much water be also present, and the tempe-
rature moderately high, light carburetted

hydrogen, carbonic anhydride, nitrogen, and
sulphuretted hydrogen are likewise evolved.

Unless human excreta be effectually as well

as speedily removed from the dwellings, streets,

&c., of a community, that community will

assuredly pay the penalty of their neglect in

the shape of health seriously endangered and
deteriorated. If this be so with healthy

evacuations, the peril becomes considerably

intensified when the excreta are discharged

by patients labouring under contagious

or many other diseases. See llEiiirE,

Sewage.
EX'ERCISE is essential to the healthy per-

formance of the functions of both body and
mind. Without it, the stomach acts feebly,

the bowels become inactive, and the circulation

of the blood languid and imperfect ; the chest

contracts, the respiration becomes impeded,

the brain is insufficiently supplied with pure
arterial blood, the mind grows lethargic, the

complexion assumes a sickly and effeminate

hue, and the features generally lack the energy
and expression which they possess in perfect

health. With exercise, the bodily functions

are performed with vigour and regularity,

the constitution is thereby strengthened, and
the attacks of disease repelled. By exercise

the mind too is excited to healthy action, its

gloomy reveries are dispelled, and the fair face

of creation is presented to the mind's eye in its

proper hues. It robs undue mental exertion

of half its injurious effects upon the body,

whilst it stimulates and directs it in its proper

course. It improves the temper, and humanises
the character. The disposition is refined, the

passions restrained, violent emotions checked,

the habits improved, and the personal charms
promoted under the stimulus of judicious

exercise.

To females, bodily exercise is even more
necessary than to males. The disposition and
education of females are such as tend to pro-

duce habits of sloth and indolence to a greater

degree than in the other sex. Hence to them

exorcise is doubly important—it is inseparablo
from health. The more retiring dispositions

of females lead them almost unconsciously
into habits of inactivity, which, above all, they
sliould endeavour to shake off and avoid. By
so doing—by replacing habits of indolence aT)d

inactivity by liveliness and moderate exercise,

the development of the body will be promoted,
additional grace and elegance imparted to its

natural movements, and tlie enjoyments arising

from both mental and bodily health increased,

whilst disease and deformity will be prevented
by the removal of their cause.

The necessity of exercise exists equally in

every grade of society and age of life. Those
who are engaged in sedentary employments or
in-door occujDations, should particularly seek
refreshing out-door exercise during the periods
of relaxation from their diurnal duties. To
the studious and delicate of both sexes, this is

absolutely necessary to preserve the health and
vigour of the body.

In infancy, exercise of a suitable kind
should be almost the constant occupation of
the little beings that claim our protection and
care. It should, however, be always borne in

mind, that the muscular exercise of very young
children must be of the gentlest class. Preju-
dice and ignorance frequently induce nurses
and parents to teach their children to walk, as

they falsely call it, and thus their feeble limbs
are urged to make premature efforts to totter

along, before the bones and muscles have
acquired sufficient strength to support the
body in an erect position. From this course
the legs and joints frequently become bent and
misshapened, and severe injuries are often in-

flicted on the head and body by blows and
falls. It should never be forgotten, that
crawling and rolling are their first modes of
progression, and I'equire the least exertion.

Next comes the sitting posture ; from this the
child gradually advances to the erect one; then
to walk by slight assistance ; and, lastly, to

walk safely alone. All this should come na-
turally, and never be promoted, further than
by laying the infant on the carpet or floor, for

the full exercise of its little strength. As soon
as a healthy child is able to walk instead of
crawl, its own disposition induces it to do so.

The faculty of imitation, the spirit of enter-

prise, and the pride of doing what others do,

present even in infancy, is rather apt to lead
the infant to over-exertion than the contrary.

The practice of constantly 'dolling' children

in the arms is most prejudicial to the early

development of their feeble powers.

It is injudicious to take an infant out during
the hottest part of the day in summer ; such
a proceeding tends to enervate and depress,

rather than to strengthen him. Whenever he
goes out his head should be protected from
the direct rays of the sun by means of a large

brimmed hat made of cotton or straw and an
umbrella. The neglect of these precautions

frequently gives rise to the disordered sto«
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mach, sictness, and diarrhoea, so prevalent

during very hot weather. During other

periods of the day, the weather heing favor-

able and the locality healthy, an infant cannot

he too much out of doors, especially during
teething.

Infants of three or four months' old may,
under certain precautions, he sent out into the

open air during the winter. They must be
well wrapped up; they should be carried in

the nurse's arms, and not consigned to a

perambulator; they should never go out in

foggy nor wet weather ; if the wind be neither

in the east nor the north-east there will be no
objection to their being sent out on a clear

frosty day. Spring is a trying period for in-

fants and children, because of the prevalence

of east winds ; hence the necessity of seeing

that they are well and warmly clad when sent

out during this season. There is much less

danger of a child taking cold during the au-

tumn than the spring, as in autumn the winds

frequently blow from the south, or warm
quarter.

In childhood the exercise should be regu-

lated according to constitution and age

;

avoiding inactivity, on the one hand, and ex-

cessive exercise on the other. The out-door

plays and pastimes of BOYS will generally be

found sufficient, and in some cases will even

require to be curbed, to prevent fatigue and
the overtasking of the young frame. With
girls it is frequently difficult to find sufficient

exercise without trespassing on the prejudices

of the ignorant, or the routine of their daily

education. With them walking, and some
healthy amusement, as skipping, hooping, or

the like, should be indulged in for some hours
daily. When this is impossible or inconve-

nient, they may be habituated to the practice

of the more simply and cleanly portion of the

domestic duties. In the performance of the

latter, the health will be promoted, whilst the

care and attention which is always due by a

female to herself and others, at all periods of

her life, will become an easy acquisition, and
assist the cultivation of the best feelings of

her nature.

In youth exercise matures and promotes the

development of the frame; and in manhood it

is equally necessary, as already noticed, to

keep it in healthy action. In age it will be
found to assist the vital functions, and put off

decay. In fact, to all—young, old, rich, and
poor, physical exercise is essential to the per-

manent enjoyment of health.

In a medical point of view, " exercise, em-
ployed moderately, has a tonic and stimulating

influence on the system, and is calculated to

prove beneficial in a great variety of com-
plaints. Used immoderately, it exhausts both
the mental and bodily powers, and produces
great debility." (Pereira.) Well-directed ex-

ercise favours the preservation of the general
health, by callmg into direct action the ma-
jority of the organs of the body; and it also

acts powerfully on the skin, by stimulating its

functions, increasing its temperature, awaken-
ing its tone, and subjecting it to a current of

atmosphere favorable to its respiratory offices.

But to be beneficial in the highest degree, ex-

ercise must be accompanied by feelings of pre-

sent interest and enjoyment. The mind must
direct and go with it ; to ensure its full bene-

fits, the " soul must be present."

"During convalescence, properly regulated

exertion is highly serviceable; but it should

never be carried so far as to produce exhaus-

tion, and should be pursued for some time in

doors, before it be attempted in the open air

;

the latter, at first, should always take place in

a carriage, that can be opened or closed at

will; the patient may then attempt short

walks in the open air ; but, in all cases, it is of

importance that he is not unduly fatigued, as,

otherwise, injury instead of benefit will be the

result. One of the most serious errors, com-
mitted with regard to exertion, is that of per-

mitting a convalescent to sit up too frequently,

or for too long a time, under the mistaken no-

tion of giving him strength. A patient should

never be allowed to sit up longer than is agree-

able to his feelings, and never so long as to

produce a sense of fatigue." (Dr R. E.

Griffith.)

The physiological effects of exercise have
been studied by numerous scientific observers.

The carefully conducted experiments of Dr
Edward Smith have satisfactorily demon-
strated that during bodily exertion the cir-

culation of the blood through the lungs is

much increased in velocity, that these latter

inspire air and eliminate carbonic anhydride
in quantities proportionate to the exercise

taken, and that these quantities show an
enormous increase over the amounts of these

gases inhaled and exhaled during a state of rest.

Adopting the recumbent position as unity,

Dr Edward Smith has given the following

table, illustrating the quantities of air in-

haled during various forms of exercise :

Lying position . . . 1-

Sitting .... . 1-18

Standing . 1-33

Singing .... . 1-26

Walking 1 mile per hour . 1-90

j> ^ » >» • . 2-76

>, 3 « » . 3-22

„ and carrying 34 lbs. . 3-50

62 lbs. . 3-84

„ „ „ 118 lbs. . 4-75

„ 4 miles per hour .
5-

„ 6 „ „ . .
7-

Riding and trotting . . 4-05

Swimming ... . 4-33

Treadmill ... . 5-50

Since a man takes into his lungs 480 cubic

inches of air per minute, in walking four miles

an hour he draws in 2400 cubic inches, and if

six miles 3260 cubic inches a minute.^

1 Farkei

.
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Dr Smith estimated the amount of carbonic

anhydride evolved under differing conditions,

and found tliat

—

Carbonic acid exhaled

per minute in gruins.

During sleep . . . 4'99

Lying down, and almost

asleep (average of three

observations) . . . 5*91

Walking at the rate of 2
miles an hour . . IS'IO

Walking at the rate of 3
miles an hour . . 25'83

Working at the treadmill,

ascending at the rate of

26'65 feet per minute (ave-

rage of three observations) 44.*97

The i-elative amounts of carbonic anhydride

eliminated from the lungs during periods of rest

and exercise have also been investigated by
Pettenkof'er and Voit. The following table,

which gives the results of their experiments,

also records the quantities of oxygen absorbed,

and of water and urea excreted at the same
time :

—

Rest-day .

Work-day

.

Excess on
work-day
(with ex-

ception of

urea)

Absor|)tioii

of Oxygen
in

Grammes.

708-9

954-5

\- 246-6

Elimination in Grammes of-

Carbonic
Acid.

911-5

1284-2

372-7

Water.

828-0

2042-1

1214-1

Urea.

37-2

37-0

0-2

If the quantities in the above table he con-

verted into ounces it will be found that nearly

8| oz. more oxygen were absorbed and 13 oz.

more of carbonic anhydride eliminated by the
lungs during a work-day than during a rest-

day.' It must be stated that during the work-
day an interval of rest was taken, and that the
labour was by no means excessive.

Hirn and Speck appear to have conclusively

proved that the formation of the carbonic an-

hydride occurs in the muscles, and that it is

r;ipidly carried off from them. In short, this

latter result seems essential for the develop-

ment of muscular energy. At any rate it is

found that if the respiratory movements be in

any way interfered with during exercise, and
the elimination of carbonic anhydride in any
degree checked, the muscular power rapidly

diminishes.

An examination of Pettenkofer and Volt's

table shows that exercise gives rise to the

escape of a large amount of water from the

' Farkea.

body, and to a slightly diminished quantity of
urea.

Since the accumulation of the superfluous
carbon supplied by the food gives rise to
morbid and diseased states of the body,' we
shall now be enabled to understand why defi-

cient exercise should be a source of physical
ill-being, and why, on the Contrary, the proper
use of the muscles should be so essential a con-
dition for the maintenance of health, since it

is in them that the great formation of the
eliminated carbon is effected. We shall also

not fail to see why, since during exercise the
excretion of water is so largely increased, the
blood necessarily becomes less diluted and
richer in quantity.

Whilst insufficiency of exercise gives rise to

a weak action of the heart, and very frequently
to fatty degeneration of that organ, exercise

that is not excessive, although it increases the
beats of the heart from ten to thirty beyond
this acceleration, and imparting greater force

to the pulsations, does not interfere with their

regularity. Furthermore, muscular exercise,

by considerably augmenting the flow of the
blood through the whole body, the heart in-

cluded, exercises a most beneficial function,
" since it causes in all organs a more rapid
outflow of plasma and absorption—in other
words, a quicker renewal. In this way also

it removes the products of their action, which
accumulate in organs, and restores the power
of action to various parts of the body."^

Palpitation, enlargement, and valvular dis-

ease of the heart result from excessive or

injudicious exercise. Wherever, therefore,

fatigue or embarrassment of the heart shows
itself rest must be had recourse to. Persons
having weak hearts suffer greatly in ascending
mountain or other heights.

The efi'ect of exercise upon the kidneys is

to diminish the quantity of water, as well as

the chloride of sodium and other chlorides in

the urine. As we have seen, the urea is very
slightly lower; but after much exertion the
uric acid is increased. There is also a slight

increase in the amounts of sulphates and
carbonic anhydride. Parkes could find no
alteration in the phosphates. The dimi-

nution of water and the chlorides is due to the

excretion of these by the skin, the function of

which is greatly augmented by exercise. No
urea escapes by the skin, but many acids (pro-

bably fatty ones) are liberated by that organ.

Speck has shown that during exercise the
amount of fluid is nearly double what it is

when the body is quiescent.

This escape of fluid by perspiration doubt-
less affords an explanation of a diminution in

the quantity of the excreta from the bowels.

The faeces exhibit no decrease in nitrogen.

Exercise increases the growth of the mus-
cles, making them at the same time harder,

' " Deficient exercise is one of the causes which produce
those nutritional alterations in the lung which we elasa
as tuberculosis."—Paekes.

• Parkes.
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and also causing them to obey more readily

the behests of the will. Prolonged or ex-

cessive exertion, without suiEcient rest, has
been found to interfere with their nutrition,

and to cause them to become soft.

There is a tolerably general impression that

much exercise tends to cripple the develop-

ment of the mental faculties, and this idea is

said to have received support from the cir-

cumstance that the athletes at our universi-

ties seldom signalise themselves in contests

of learning. But this fact, it has been sug-

gested, may be explained by the athletic exer-

cise being indulged in to such an extent as to

leave no time for cultivating the mind. If

an illustration were required to prove that

great bodily energy is quite consonant with
mental vigour it might be found in the life of

the late Professor Wilson, of Edinburgh. On
this point Dr Parkes says : " Considering that

perfect nutrition is not possible except with
bodily activity, we should infer that sufficient

exercise would be necessary for the perfect

performance of mental work."
As regards the changes that take place in

the muscles during exercise Dr Parkes writes:
" The chief changes that take place in the

muscles during action appear to be these :

there is a considerable increase of temperature
(Helmholtz), which, up to a certain point, is

proportioned to the amount of work; it is

also proportioned to the kind, being less when
the muscle is allowed to shorten than if pre-

vented from shortening (Heidenhain) j the

neutral or alkaline reaction of the tranquil

muscle becomes acid from para-lactic acid

and acid potassium phosphate j the venous
blood passing from the muscles becomes much
darker in colour, is much less rich in oxygen,
and contains much more carbonic acid (Sczel-

kow) ; the extractive matters soluble in water
lessen, those soluble in alcohol increase (Helm-
holtz, in frogs) ; the amount of water in-

creases (in tetanus, J. Ranke), and the blood

is consequently poorer in water ; the amount
of albumen in tetanus is less, according to

Eanke, but Kiihne has pointed out that the

numbers do not justify the inference."

Liebig stated that the creatin is increased

(but this was an inference from old observa-

tions on the extractum carnis of hunted ani-

mals, and requires confirmation). Sarokin

has stated the same fact in respect to the frog.

The electro-motor currents show a decided
diminution during contraction.

That great molecular changes go on in the
contracting muscles is certain, but their exact

nature is not clear; according to Ludimar
Hermann there is a jelly-like separation and
coagulation of the myosin, and then a re-

sumption of its prior form, so that there is a

continual splitting of the muscular structure
into a myosin coagulum, carbonic acid, and a

free acid, and this constitutes the main mole-
cular movement. But no direct evidence has
been given of this.

The increased heat, the great amount of
carbonic acid, and the disappearance of oxygen,,
combined with the respiratory phenomena
already noted, all seem to show that au active
oxidation goes on ; and it is very probable
that this is tiie source of the muscular action.

The oxidation may be conceived to take place
in two ways—either during rest oxygen is

absorbed and stored up in the muscles, and gra-
dually acts there, producing a substance which,
when the muscle contracts, splits up into

lactic acid, carbonic acid, &c. ; or, on the other
hand, during the contraction an increased ab-
sorption of oxygen goes on in the blood, and
acts on the muscles, or on the substances in

the blood circulating through the muscles.
The first view is strengtheued by some of
Pettenkofer and Voit's experiments, which
shovv that during rest a certain amount
of storage of oxygen goes on, which no
doubt in part occurs in the muscles them-
selves.

Indeed, it has been inferred that it is this

stored-up oxygen, and not that breathed in at
the time, which is used in muscular action.

The increased oxidation gives us a reason why
the nitrogenous food must be increased during-
periods of great exertion.

An increase in the supply of oxygen is a
necessity for increased muscular action ; but
Pettenkofer and Voit's observations have shown
that the absorption of oxygen is dependent on
the amount and action of the nitrogenous
structures of the body, so that, as a matter of
course, if more oxygen is required for increased

muscular work, move nitrogenous food is ne-

cessary. But, apart from this, although expe-
riments on the amount of nitrogenous elimina-

tion show no very great change on the whole,
there is no doubt that, with constant regular
exercise, a muscle enlarges, becomes thicker,

heavier, contains more solid matter, and, in

fact, has gaiued in nitrogen. This process

may be slow, but it is certain; and the nitro-

gen must either be supplied by increased food,

or be taken from other parts.

So that, although we do not know the exact
changes going on in the muscles, it is re-

garded as certain that regular exercise pro-

duces in them an addition of nitrogenous
tissue.

Whether this addition occurs, as usually

believed, in the period of rest succeeding
action, when in some unexplained way the
destruction which it is presumed has taken
place is not only repaired, but is exceeded
(a process difficult to understand), or whether
the addition of nitrogen is actually made
during the action of the muscle, must be left

undecided for the present.

The substances which are thus oxidised in

the muscle or in the blood circulating tlnough
it, and from which the energy manifested as

heat or muscular movement is believed to he
derived, may. probably be of different kinds.

Under ordinary circumstances the experi-
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inents of Fick and Wislicenus and others, and
the arguments of Traube, seem sufficient to

show that the non-nitrogenous substances,

and perhaps especially the fats, furnish the
chief substances acted upon. But it is pro-

bable that the nitrogenous substances also

furnish a contingent of force. The exact

mode in which the energy thus liberated by
oxidation is made to assume the form of
mechanical motion is quite obscure.

There seems little doubt that the exliaustion

of muscles is chietty owing to two causes

—

first and principally to the accumulation in

them of the products of their own action

(especially para-lactic acid) j and secondly,
from the exhaustion of the supply of oxygen.
Hence rest is necessary, in order that the
blood may neutralise and carry away the
products of action, so that the muscle may
recover its neutrality and its normal electrical

currents, and may again acquire oxygen in

sufficient quantity for the next contraction.

In the case of all muscles these intervals o£

action and of exhaustion take place, in part

even of the period which is called exercise;

but the rest is not sufficient entirely to restore

it. In the case of the heart the rest between
the contractions (about two thirds of the

time) is sufficient to allow the muscle to

perfectly recover itself.

The foregoing remarks on the effects of

muscular exercise will have prepared us for

the inference which statistics abundantly
support, viz. that, other conditions being
favorable, the healthiest occupation is that

which consists in the practice (of course

within reasonable limits) of manual labour in

the open air.

The Rev. Professor Haughton, in his work
entitled 'A New Theory of Manual Labour,'

has drawn up a table (which we append) of

the amount of force expended during various

kinds of work. It represents the number of

tons lifted one foot per diem :

—

Labouring Force of Man.

Kind of Work.

Pile-driving ........
Pile-driving ........
Turning a winch .......
Porters carrying goods, and returning unladen
Pedlars always loaded ......
Porters carrying wood up a stair, and returning un-

loaded.........
Paviours at work .......
Military prisoners at shot drill (3 hours), and oakum-

picking and drill.......
Shot drill alone (3 hours)

Amount of Work.

312 tons lifted 1 foot.

352
374
325
303

381
352

310
160-7

Authority.

Coulomb.
Lamande,
Coulomb.

Haughton.

Professor Haughton has devised a formula
by means of which a certain amount of
walking exercise may be made to represent its

equivalent in manual labour. He points out
that walking on a level surface is equivalent

to raising one twentieth part of the weight of

the body through the distance walked.
When ascending any height, the whole

weight of the body is, of course, raised

through the ascent. The formula is

—

(W-t-Wi)xD
,

20x2240 '

wliere W is the weight of the person, W
the weight carried (if any) ; D the distance

walked in feet ; 20 the co-efficient of traction

;

and 2240 the number of pounds in a ton.

The result is the number of tons raised one
foot. To get the distance in feet 5280 must
be multiplied by the number of miles walked.

Supposing a man to weigh 150 lbs. with his

clothes, by the employment of the above
formula we should arrive at the following

results :

—

Kind of Exercise.

Walking 1 mile

»> 2 „

M 10 „
»» 20 „

l> 1 „ ai

„ 2 „
»J 10 „
,, 20 „

Work done in

tons lifted

1 foot.

. 17-67

. 35-34

.- . . 176-7

. 353-4

and carrying 60 lbs. 24-75
49-5

247-5

495

From the above data something like a rough
approximation may be formed of the daily

amount of exercise requisite for a healthy

male adult.

Since 500 tons lifted a foot is ex-

tremely hard work, the number of miles

corresponding to this extreme amount of

labour would, if persevered in, be objection-

able.

Dr Parkes, regarding 300 tons lifted a

foot as an average day's work for a healthy,

man, thinks that walking exercise equivalent

to half that amomit should be taken daily.
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This, or a 150 tons, represents a nine miles'

walk. He, however, qualifies the suggestion

bj adding "that, as there is much exertion

taken in the ordinary business of life, this

amount may he in many cases reduced ;" and
concludes by saying, " It is not possible to lay

down rules to meet all cases, but probably
every man with the above facts before him
could fix the amount necessary for himself
with tolerable accuracy."

For muscular exercise to be safe and
efficient, it must be taken under certain

conditions and precautions. We have noticed

the evil effects of immoderate bodily exertion

on the heart. The lungs are no less seriously

affected by an excessive indulgence in it,

which shows itself in spitting of blood and in

congestion of the pulmonary vessels. Con-
gestion of the lungs brought on by over-

taxed bodily strength very frequently causes

the death of horses in the hunting field.

These facts, therefore, not only point to the

importance of avoiding undue or extreme
exertion,' but also to the necessity of ensuring

the full and uncramped play of the respiratory

organs during exercise, and the consequent
removal of any impediment in the way of

tight clothing that in any manner interferes

with their freedom of exercise. Laboured
respiration and sighing are indications of pul-

monary congestion, and counsel temporary
rest and abstention from exercise.

The great augmentation in the excretion of

carbon which leaves the lungs in the form of

carbonic anhydride during exercise has been
already referred to. As this carbon is derived

from the food, it follows that in the intervals

of exercise an increase of carbonaceous diet is

necessary. For this purpose physiologists

prefer the fatty to the amylaceous varieties of

diet. It has been already stated why at the

same time the nitrogenous food must be

increased during periods of great exertion.

There seems little doubt that water is the

best drink that can be taken during moderate
as well as great exercise. ... It is best

taken in small quantities and frequently.

Spirits are decidedly pre_judicial, and indis-

pose to bodily exertion. They are hurtful

because they lessen the exhalation of car-

bonic anhydride from the lungs. Trainers

never allow them, and but very little wine or

beer.

The thirst that not unfrequently accom-
panies exercise is due to the great escape of

water from the skin which has been already

alluded to. This liberation of moisture, being
also accompanied, as already explained, by a

large excretion of the chlorides and, perhaps,

by other salts. Dr Parkes advises the use of

an additional supply of chloride of sodium to

the diet of those taking much exercise; he

' "There must be proper intervals of rest, or the store
of oxygen, and of the material in the muscles which is to

be raeianiorphoaed during contraction, cannot take place."—Paukes.

suggests that probably potassium chloride and
phosphate might be added with advantage.
The evaporation from the skin has the

effect of reducing the bodily temperature and
rendering it equable. This temperature, how-
ever, falls very rapidly after exertion is over

;

and hence at this time it is always advisable to

guard against the chance of a chill by covering
the body over. Flannel forms the best pro-

tection. Keeping the skin clean by daily

ablution greatly aids in the escape of fluid

during exercise.

The large amount of carbonic anhydride
given off by the lungs during bodily exercise

explains the advantages of open air exercise,

and why walking in the fresh air produces
such excellent efl'ects in some forms of dys-

pepsia. This increased exhalation of carbonic

anhydride also points to the importance of

thorough ventilation when indoor exercise is

taken, particularly by large bodies of men or

women, as in riding schools and on the tread-

mill. The mortality amongst miners, whose
labour is performed in confined and ill-venti-

lated spaces is very great. According to

Mr Simon, with the exception of those who
work in the well-ventilated mines of Durham
and Northumberland, the 300,000 miners in

England break down prematurely from
bronchitis and pneumonia, caused by the

atmosphere in wldch they are compelled to

work.

EXPAN'SION. All substances, solid, liquid,

and gaseous, when chemical change does not

take place, expand by heat, and contract by
cold. In some of them this property occurs

in a greater degree than in others, but is con-

stant for the same substance under the same
circumstances. The chemist avails himself of

this property in the construction of his ther-

mometer; the wheelwright, in fixing on the

tire of his wheels ; the engineer, in restoring

to the perpendicular the leaning walls of

buildings, &c.

This expansion by heat is of great import-

ance in the manufactures, as allowance has to

be made of it in every purpose where metals

are employed.
The following is a list of the expansion of

the chief metals, &c., when heated from 32° to

212 Fahr., or from 0° to 100° Cent. :—

Substance, Expansion.
In bulk. In length.

Glass . . . 1 in 384 . 1 in 1150
Platinum . 1 „ 377 . 1 „ 1311
Steel . . . 1 „ 309 . 1 „ 926
Iron . . . 1 „ 282 . 1 „ 846
Gold . . . 1 » 227 . 1 „ 682
Copper .

Briiss . .

. 1 „ 194
. 1 „ 179

. I „ 582

. 1 „ 536
Silver. . . 1 „ 175 . 1 „ 524
Tin . . . 1 „ 172 . 1 „ 516
Lead . . . 1 ., 117 . 1 „ 351
Zinc . . . 1 „ 113 . 1 „ 340

Of the liquids, they expand as follows, when
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heated from 0° to 100° Ceut., or from 32° to

212° Fahr. :—
Mercury . . . . 1 in 55 in bulk.

Water 1 „ 21 „ „
Gases practically all expand alike ; that is to

say, for every degree Fahrenheit a gas ex-

pands -jJy of its bulk at 32°, and for every

degree Centigrade af^ of their volume atO°C.

An example will show the importance of

this. Suppose an iron bar, connecting two
sides of a building, and of a length of about 85
feet. The increase in length by heat of this

bar would make it 1 inch longer in summer
than in winter; and it would, if no allowance

be made, pull or thrust the walls to this extent

each year.

EXPECTORANTS. S^n. Expectorantia,
L. Medicines that promote the secretion of

the trachial and bronchial mucus. According
to Dr Good, true expectorants are " those

medicines which rather promote the separation

of the viscid phlegm with which the bronchiee

are loaded, than simply inviscate and dilute

it; though these are also treated as expecto-

rants by many writers." Ammoniacum, anti-

monials, assafoetida, the balsams of Peru and
tolu, benzoic acid, benzoin ; the fumes of vine-

gar, tar, and several of the volatile oils ; garlic,

ipecacuanha, the oleo-resins, squills, tartarised

antimony, and the smoke of tobacco and stra-

monium, are among the principal substances

commonly called expectorants. Tartarised

antimony, squills, chlorine, and ammoniacal
gases, have also been used (diluted) to provoke
the coughing and favour the expulsion of

foreign bodies from the air-passages; and also

to favour the expectoration of mucus, pus, and
membranous concretions, when the local irrita-

tion is not sufficiently great. (Schwilgue.)

Expectorants are commonly employed in pul-

monary complaints and affections of the air-

tubes, attended by a vitiated state of the

mucus, or an imperfect performance of the

natural functions of the secretory vessels.

" Of all classes of the materia medica, none
are more uncertain in their action than expec-

torants." (Pereira.) The act of ejecting

matterfrom the chest is called expectokation.
EXPER'IMENTS are acts or operations in-

tended to develop some unknown fact, prin-

ciple, or effect ; or to establish or demonstrate

it, when discovered. Similar operations, per-

formed merely for amusement, are also often,

though incorrectly, called by this name. In
rational experiments these two objects are

combined. To experimental research is due
the present high state of advancement and
usefulness of the various sciences most inti-

mately connected with our happiness and well-

being. The danger of taking things for

granted has been thus pleasantly and instruc-

tively pointed out by Archbishop Whately :

—

" It was objected to the system of Coper-

nicus, when first brought forward, that if the

earth turned on its axis, as he represented, a

stone dropped from the summit of a tower

would not fall at the foot of it, but at a great

distance to the west ; in the same manner as a
stone dropped from the masthead of a ship in

full sail does uot fall at the foot of the mast,

but towards the stern. To this it was answered,
that a stone, being a part of the earth, obeys
the same laws, and moves with it ; wherea'^ it

is no part of the ship, of which, conse luently,

its motion is independent. The solution was
admitted by some, but opposed by others;

and the controversy went on with spirit; nor
was it till one hundred years after the death
of Copernicus that, the experiment being tried,

it was ascertained that the stone, thus dropped
from the head of the mast, does fall at the

foot of it."

EXPORTATION. (Exportation on Dbav?-
BACK.) By law, a certain allowance, or draw-
back of duty, is pa;yable on certain articles,

when exported from any part of the United
Kingdom, either as merchandise or ship stores.

Thus:—
StJGAE, refined in the United Kingdom, from

4>s. to Gs. per cwt., according to quality.

Tobacco, manufactured in the United
Kingdom, 3s. Zd. per lb. The full drawback
is only allowed on normal tobacco, which con-

tains 13 per cent, of moisture. If the moisture

exceeds 13 per cent., a proportionate reduction

is made in the drawback ; if it is found less

than 13 per cent., a proportionate increase is

granted.

Snues is entitled to drawback at 3*. 3c?.

per lb., subject, however, to an increase if the

moisture is less than 13 per cent., and the in-

organic matter not over 18 per cent., and to a

decrease if the moisture in organic matter
exceeds these per-centages.

Beee. The amount of this drawback is

proportional to the quantity of malt or sugar

used in the brewing of the beer, and is nearly

equivalent to the duty originally paid on such
malt or sugar. It is computed according to

the following scale :—For every barrel, or 36
gallons of beer, the original gravity of which
was not less than 1010°, a drawback of 4*. 3c?.,

and for every additional 5 degrees, from 1040°

to 1125° inclusive, a further sum of Qd. per

barrel.

Solidfied Worts, made by a licensed

brewer, from malt or sugar, or malt and sugar,

a drawback of 2s. \0^%jjd. per 28 lbs.

Malt. Under certain restrictions, a draw-

back of the duty charged, after deducting 7^
per cent, of the measured quantity.

Spirits, from 10s. to 10s. 3i. per proof

gallon.

In all cases samples are taken by the Custom
House officer, and forwarded to the Inland

Revenue laboratory, where they are examined
previous to the payment of the drawback,

EXPRES'SION. In the useful arts, the me-
chanical operation by which a fluid contained

in the pores or cells of a solid is pressed out or

expelled. Many of the fluid substances em-
ployed in pharmacy and chemistry are obtained
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by expression. Thus, the unctuous vegetable

oils, as those of almonds, linseed, &c., are pro-

cured by submitting these substances to pow-
erful pressure between iron plates, which are

cither made warm, or the bruised seeds are

previously exposed in bags to the steam of

boiling water. The juices of fresh vegetables

are also obtained by expression. The sub-

stances are first bruised in a marble mortar,

or, on the large scale, in a mill, and imme-
diately submitted to the press, to prevent
them passing into a state of fermentation,

which would injure the quality of the product.

Fruits which contain highly flavoured or fra-

grant seeds, or which have rinds containing

essential oil, are generally deprived of them
before being sent to the press. The subacid

fruits are also allowed to lay together for

some days before pressing them, as the quantity

and quality of the product is therebyincreased.

The fluid matter absorbed by the ingredients

employed in the preparation of tinctures, infu-

sions, decoctions, extracts, &c., is generally ob-

tained by powerful pressure. Expression is

also frequently had recourse to for the purpose

of obtaining solids in a state of purity, as in

the expulsion of olein from stearin, water
from bicarbonate of soda, &c. On the small

scale, the common screw-press, or one of like

construction, is usually employed; but the

power thus obtained is insnflBcient to expel

the whole of a fluid diffused throngli the pores

of a solid. Hence has arisen the use of tlie

hydraulic press, which is now almost alone

employed on the large scale. In all these cases

the substances are placed in bags made of

haircloth, or coarse canvas, previoiisly to their

being submitted to pressure. For tinctures

and like pharmaceuticals, a small screw-press

(tincture peess) made of ' galvanised ' or

tinned iron, and varying in capacity from 1

quart t'l several gallons, is enJployed.

EXSICCA'TION. See Desiccation.
EX'TEACT. Syn. Extractum, L. Among

chemists this term is understood to apply to

the residuum of the evaporation of aqueous
decoctions or infusions of vegetable matter.

In medi cne ^nApharmacy , it has a less definite

signification, being applied to various prepara-

tions obtained by evapoi'ating the expressed

juices, or the decoctions, infusions, or tinctures

of vegetable substances, until a mass, of a solid

or semi-solid consistence is formed. Extracts

vary in their nature and composition with the

substances from which they are pivpared, and
the fluids employed as solvents. When water
is employed as the menstruum, the products
(aqueous extracts, watery E.J EXTHACTA
AQUOSA, E. siMPLiciORA, L.) usually consist

of gum, starch, sugar, albumen, extractive

and saline and other matter, along with the

peculiar principles on which the medicinal
virtue of the vegetable depends. When spirit

is empLjyed as the solvent, the products (al-

coholic EXTRACTS; EXTRACTA ALCOHOLICA,
L.) contain most of the substances above enu-

merated, except the gum and starch, together
with'several other substances which are soluble
in spirit, but which are either wholly or nearly
insoluble in water ; as resins, essential oils, and
the proximate principles of vegetables. These
preparations, with scarcely an exception, are
considerably more powerful than the aqueous
extracts of the same vegetables. In some
cases proof spirit or under-proof spirit is em-
ployed, when the extracts (spirituous ex-
tracts ; EXTRACTA SPIRITUOSA, L.) generally
possess properties between those of the above.

In other cases, dilute acetic acid or acidulated

water is employed as the menstruum, when
the products (acetic extracts ; EXTRACTA
ACETiCA, L.) possess much greater activity

than when prepared with water ; and would
in many cases prove fatal, if exhibited in doses

as large as those of the aqueous extracts. Still

more active extracts are obtained by a com-
bination of the last two menstrua. According
to Ferrari, plants treated with rectified spirit

of wine, mixed with -jQ-th part of acetic acid,

yields extracts of remarkable activity. On the

Continent ether is sometimes used as the men-
struum for the active principles of certain sub-

stances, as cantharides, cubebs, worm-seed, &c.

(ethereal extracts ; EXTRACTA ETHEREA,
L.) The term 'simple extract' is applied

to an extract prepared from a single plant or

vegetable substance, and the term ' compound
extract' to one prepared from two or more
of such substances. The fluid extracts
(EXTRACTA FLUIDA, L.) of modern pharmacy
are those which are only evaporated to the

consistence of a thin syrUp, and then mixed
with 1-1 0th to l-8th of their volume of recti-

fied spirit.

Prep. The preparation of medicinal extracts

may be conveniently considered under two
divisions, viz.—1. The production of a solu-

tion of the soluble portion of the substances

operated on ; and, 2. The reduction of this

solution by evaporation to the consistence of

an extract.

1. Preparation of Solutions :—The pre-

liminary operations in the manufacture of ex-

tracts are similar to those employed in the

preparation of DECOCTIONS, infusions, and
tinctures. The proper quantity of the in-

gredients being taken, the whole is well bruised

or reduced to coarse powder, or otherwise

divided by slicing with a knife, that every por-

tion may be fully exposed to the solvent action

of the fluid. In some few cases (as with gen-

tian, &c.) the ' slicing,' or reduction to frag-

ments, is often conveniently deferred until

the action of the menstruum shall have so far

softened the ingredients as to render them of

easy division by the knife. Those substances

(as sarsaparilla, chamomiles, &c.) whose medi-

cinal principles reside in the cortical portion,

of which are of easy solubility, are commonly
subjected to the action of the menstruum
without being subjected to any particular pre-

paration.
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Tn the preparation of aqtieotts extracts,
tbo ingredients are treated with water until all

the soluble matter that it is desirable to obtain

is dissolved out. There are several methods
of effecting this object, depending upon the

nature of the substances aeted on. In some
cases maoei'ation in cold water is resorted to;

in others percolation with that fluid in a

' displacement apparatus.' More generally,

however, boiling water is poured on the sub-

stance, and is digested on it tor some time, as

in the preparation of infusions; or the

substance is exhausted by boiling in water,

as in the preparation of decoctions. After the

ebullition or infusion has continued a sufficient

time, the heat is removed, and the liquid por-

tion drawn off. The ingredients are then
pressed to extract the remaining liquid ; or

they are washed or ' sparged ' with hot water,

whieli expels it by displacement. According
to the usual practice in the majority of cases,

a second quantity of water is poured on after

the first has been thoroughly drained off, and
the effusion or decoction is repeated a second

and even a third time, or until the ingredients

ai-e perfectly exhausted of their soluble portion.

The liquor or liquors thus obtained being
allowed to repose for 15 or 20 minutes, for the

purpose of depositing the sand or other gritty

and heavy matter that is mechanically mixed
with them, are carefully decanted from the
sediment, and, after being run through a

fine hair-sieve, or flannel bag, are ready for

concentration. In some instances, however,
this method proves insufficient to render the
liquid clear. In such cases, the solution may
generally be rendered transparent by clarifica-

tion with a little white of egg, removing the
scum as it rises, straining the liquid through
flannel, as before ; or the liquid may be filtered

through abag made of fine ' Welsh flannel,' or

of ' tweeled cotton cloth ' (Canton flannel), both
b£ which should be soaked in clean water for

at least an hour before use. In the small way.
filters of linen or paper are sometimes em-
ployed; but as all media sufficiently fine to

render vegetable solutions ti'ansparent soon
choke up, this filtration is objectionable, from
the length of time it occupies. In some houses
the aqueous infusion or decoction is allowed to

repose for 24 hours, and then decanted and
evaporated ; but such a plan is objectionable,

as, however smooth and glossy extracts so pre-

pared may appear, their medicinal vii-tues are

lessened by the lengthened exposure to the
atmosphere.
When about one half of an aqueous solution

has evaporated, it is often advantageous to

repass it through a flannel or horsehair

strainer, to remove the flocculi that generally

form by the action of the heat and aii-. This
is especially necessary with vegetable solutions

prepared without boiling, and should be
adopted whenever a smooth and slightly ex-

tract is desired.

II. Reduction of Solutions :—The reduc-

tion of the solution to the proper consistence is

effected by evaporation. The mode in wiiich

this is performed varies for different extracts.

The Loudon College directs that, " unless

otherwise ordered, the evaporation should be

conducted as quickly as possible, in a broad,

shallow pan, placed in a water bath, until

a proper consistence is acquired for forming
pills ; stirring assiduously with a spatula to-

wards the end of the operation." The Dublin
College orders that "all simple (aqueous) ex-

tracts (exteacta stmpliciora), unless other-

wise ordered, are to be prepared by boiling the

vegetable matter in 8 times its weight of water,

till tlie liquid is reduced to one half ; the liquor

is then to be expressed, and, after a short time
allowed for defecation, to be decanted, filtered,

and evaporated in a steam or water bath, until

it begins to thicken, and then finally inspis-

sated by a reduced heat, with continual stir-

ring, until a consistence for forming pills be

attained." The instructions of the Edinburgh
College are similar, with the one important
exception, however, of ordering the evapora-

tion to be conducted in a water bath saturated

with chloride of sodium.
Though the water bath has the sanction of

the London College, it is ill adapted for the

purpose to which it is here ordered to be ap-

plied, as from its low evaporative power the

advantages which are derived from its equable

temperature are vastly overbalanced by the

lengthened exposure of the solution in a heated
state to the action of the atmosphere. It has
been shown that a vegetable extract so pre-

pared is inferior in quality to a similar one
formed by rapid evaporation in a shallow pan
over a naked fire, or placed in a sand bath,

provided proper care is taken, and assiduous
stirring is adopted during the whole time of

the exposure to heat. In practice, however,
the use of a naked fire is perfectly inadmissible,

as the least neglect on the part of the operator
would probably lead to the incineration of the
whole. These objections are obviated by the
addition of the ^^th part of salt to the water of

the bath, which raises its boiling-point to 218|°

Fahr., when the temperature of the contained
extract is fully 212°; the remaining 6° being
lost by the interposition of the substance of the
evaporating vessel.

On the lAE&E scale, the evaporation of
infusions or decoctions for extracts is usually

conducted in very wide, shallow, copper or

tinned-copper pans, having steam-tight jackets
of cast iron, and heated by steam ' playing

'

between the two.

The rapid deterioration which vegetable
juices and solutions undergo by exposure to the

air, especially at high temperatures, has led to

the introduction of apparatus, by which they
may be concentrated without contact with the
atmosphere, and at a less degree of heat than
is required for that purpose in open vessels.

Such is the method, commonly called ' Barry's

proc^3ss,' in which the air is removed from cer-
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tain air-tight refrigerators by the introduction

of steam, which is then condensed by the appli-

cation ofcoldjby which means a partial vacuum
is obtained. Another process for attenuating

the atmosphere over the surface of fluids dur-

ing evaporation is by the action of an air-

pump. This plan was introduced by Howard,
and is commonly applied to the concentration

of syrups in the sugar refineries. Extracts

obtained by either of these methods are said to

be prepared ' in vacuo,' and are found in prac-

tice to be immensely superior to the common
extracts of the shops, and consequently re-

quire to be exhibited in proportionably small

doses.
* The American Journal of Pharmacy ' for

September, 1877, contains a new process for

the preparation of extracts without heat, by
Professor Herrara. We extract the following

from the Professor's paper :

—

" The results of my observations have satis-

fied me that, when the water partially congeals,

the dissolved principles remain in solution in

the mother liquors, and that two or three con-

gelations are generally sufiioient for obtaining
the solutions concentrated enough to finish the

extract by exposure upon plates to the heat
of the sun, or of a drying closet, heated to

about 30° cent. (86° Fahr.). The extracts pre-

pared by this method accurately represent the

properties of the plants, and the principles

which are changed by the influence of heat
remain unaltered ; even the volatile consti-

tuents are not dissipated, though most of the
water be removed by freezing. Owing to the

smnll cost of the necessary apparatus, it ap-

pears to me that my process for preparing ex-

tracts should be preferable even in those

countries where ice is less readily obtainable

than combustibles.

"Extract of conium prepared with unpurified

juice by the process mentioned, has preserved
the characteristic odour of conia, and by dis-

solving it in water. I have obtained a solu-

tion exactly representing the juice of the plant
in appearance and properties, and giving when
heated an abundant coagulation, proving that
even albumen had remained unaltered. 1750
grams of cow's milk at 9° R., left, after three

congelations, 750 grams of a liquid having
a density of 148, and by evaporation in the sun
this left a dry extract of milk, which again
loi'med that liquid on being dissolved in water.

A number of other liquids similarly treated,

gave corresponding results, and it seems to

me, therefore, that medicinal extracts are best

prepared by congelation. It may be objected
that the medical juices should be previously

p\irified, but it should be remembered that
coagulated albumen alviays encloses a consi-

derable portion of the active principles, and
that the heat necessary to effect the coagula-
tion and the evaporation by means of a water-
bath is sufficient to change many principles

;

also that the extracts thus prepared are some-
times inert or less active. The careful experi-

ments made by Orfila and the clinical expe-

rience of others demonstrate that extracts

prepared with unpurified juice are stronger.
" The apparatus employed by me is the so-

called sorbetiere;' for larger quantities the
apparatus of Gougaud is preferable. The
frigoric mixture is composed of ice and so-

dium chloride, or preferably of crystallised

calcium chloride. After a large portion of

the solution has congealed, the mass is en-

closed in a cloth and subjected to pressure, the

press-cake of ice is broken and again pressed,

to separate the mother liquor as completely as

possible, and the congelation is repeated two
or three times, with the precaution that it is

not carried far enough to cause the precipi-

tation of the sparingly soluble principles.

The mother liquor is then put into shallow

dishes and exposed to the heat of the sun or

of a drying room, the temperature of which
does not exceed 30° C. (86° P.) until the ex-

tract has attained the desired consistence."

Obs, When water, acidulatedwith acetic acid,

is employed in the preparation of extracts, the

vegetable substances are usually macerated in

it, in the cold, or the dilute acid is sprinkled

over the bruised plant in the fresh or recent

state, and the whole is then submitted to

strong pressure, to expel the juice, which is

strained and evaporated in the usual way, but

preferably ina well-tinned orplated-copperpan.

Alcoholic and spieituous extkacts are

prepared by evaporating a filtered concen-

trated tincture of the ingredients in any suit-

able vessel, by which the volatilized spirit may
be saved. In general, rectified spirit is used

as the menstruum ; but in some cases proof

spirit is employed ; and, in others, the sub-

stances are first digested in proof spirit, and
afterwards in water, and the mixed tincture

and infusion evaporated in the usual manner.
Etheeeal exteacts are obtained in a si-

milar manner to alcoholic ones; but being

merely prepared in small quantities at a time,

the process may be conveniently performed in

glass vessels. When it is required to boil

either of the above fluids (alcoholic or ethe-

real), or any other volatile liquid on the in-

gredients, a vessel fitted with a long tube, or a

Liebig's condenser reversed, as noticed under

ether, may be used to prevent any loss of the

menstruum.
ThelNSPISSATEDVEGETABLE JUICES (JUICES,

E. ; STJCCi, L.) of the British Pharmacopoeia

are obtained by expressing the juices from the

fresh plants, and preserving them by the ad-

dition of spirit. " By thus preserving the

juice of the plant its properties are not im-

paired by the action of the air during the time

necessary to dry the leaf for tincture, nor by

the action of both air and heat during the

time necessary to evaporate the juice to the

consistence of an extract."—Squire. The di-

rections of the Edinburgh College for pre-

paring their inspissated juices (succi bpis-

1 Au apparatus similar to that used for ice-cream.
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eATI, L.) are—"Beat the fresh substance,

and press it strongly through a canvas

bag, in order to obtain the juice j which,

being put into a wide, shallow vessel, and

heated by means of boiling water saturated

with sea-salt, is to be reduced to the consis-

tence of honey. The mass, when cold, is

to be put into glazed earthen vessels, and

moistened with strong alcohol." By ope-

rating in this way a considerable portion of

the activity of narcotic vegetables is lost.

Some of their juices, as that of aconite, are

impaired in so short a time as scarcely to com-

pensate for the trouble of preparing them.

This deterioration does not, however, take

place in any remarkable degree, if the ex-

pressed juice from the recent vegetable be

evaporated by exposing it in a thin stratum to

a current of very dry air, as adopted by Mr
Squire. This may be managed by putting

the juice into small, flat trays or dishes,

placed on shelves in a suitably arranged appa-

ratus, alternated with similar vessels of con-

centrated sulphuric acid; or by causing a

current of very dry air, at the common tem-

perature of the atmosphere, to pass over them.

It has been shown that 10 gr. of extract, thus

prepared, were more than equal to 20 gr. pre-

pared in vacuo ; and to more than 60 gr., and
in some cases, 90 gr., of those prepared by the

common process of boiling down the juice to

an extract.

The concluding portion of the process of

extract-making, technically termed ' fiuishing-

off/ requires the most scrupulous attention.

As the evaporation advances, the heat should

be lessened, and as soon as the extract acquires

the consistence of thick treacle it should be

removed altogether, and the remainder of

fluid matter evaporated by the heat retained

by the copper pan, the escape of vapour being

promoted by assiduous and laborious stirring

with a suitably shaped wooden spatula. This

part of the process should be continued until

a proper consistence is attained and the

extract is nearly cold. When high-pressure

steam or a chloride of calcium bath is employed,

care must be taken to withdraw the heat

before stirring the semi-liquid m.ass ; as, if an
extract having a temperature of about the

boiling-point of water, or even a few degrees

below it, is agitated, it becomes full of bubbles,

and appears rough and puffy, and this appear-

ance cannot be removed by subsequent stir-

ring, or by any method but redissolving it in

water and re-evaporation. This is especially

the case with the extracts of sarsaparilla (sim-

ple and compound), gentian, liquorice, and

most others of a similar class. A good labo-

ratory man knows from experience the proper

time for the removal of the heat, but unprac-

tised persons often fail in this particular. In

such cases should the heat retained by the

evaporating pan, and by the extract, prove

insufficient to complete the process, a little

more may be cautiously applied. Without

assiduous and laborious stirring in the way
described, a very smooth and glossy extract

cannot be produced. To promote this artifici'l

appearance, some persons add 3"- or 4^ each of

olive oil and gum arable, dissolved in water,

with about 1[} or 2{} of spirit of wine.

The consistence of the ordinary extracts of

the shops is the same as that of electuaries

and confections, and is described in the Ph. E.

as equal to that of " thick honey." The in-

structions of the Ph. L. and D., to evaporate

the mass "until it acquires a consistence proper

for making pills," except in 2 or 3 cases (as

Ext. Colocynth. Conip-, &c.), is not adopted,

and, indeed, would be found inconvenient in

practice. Extracts evaporated to such a con-

sistence are commonly termed 'pilular ex-

tracts ;' and when evaporated so that they

are quite dry, and brittle when cold, they are

called ' hard extracts ' (extbacta dura, L.),

Pres. Extracts should be put into pots as

soon as taken from the pan, and, after being

carefully and securely tied over with bladder,

should be 'stored' in a dry situation. The
London College orders " a small quantity of

rectified spirit to be sprinkled upon all the

softer extracts, to prevent them becoming
mouldy." A better way is to employ a little

spirit, holding in solution a few drops of oil of

cloves, or a still less quantity of creasote. This

should be added to them the last thing before

removing them from the evaporating pan, and
when they are nearly cold. The same object

is effected by moistening the inside of the

bladder (used to tie them over) with a few
drops of oil of cloves) or creasote. Hard ex-

tracts should be kept in bladders or gut skins,

placed in stone pots, and well covered over.

With care, extracts prepared from recent

vegetable substances may be preserved twelve

months, or from season to season; and those

from dry ingredients, or such as are less in-

clined to spoil, for perhaps double that time

;

but beyond these periods their virtues cannot

be relied on, and they should consequently be

discarded, if remaining unused or unsold.

Pur., (^c. The quality of an extract cannot
be ascertained by mere inspection, nor is it

readily discovered by chemical tests. A know-
ledge of these facts has induced the merce-

nary and fraudulent manufacturer to employ
damaged and inferior drugs in their prepara-

tion, alike regardless of the welfare of the

patient and the credit of the practitioner. A
common practice with some manufacturers is,

not only to pick out the least expensive variety

of every drug for the preparation of their

extracts, but the most inferior and often

damaged and worthless portion of this already

inferior article. The production of a smooth,

bright, and glossy extract is all that is usually

attempted by these individuals, and all that

is sought after by the mass of purchasers, who
mistake the simulation of the mere external

signs of good quality for its actual existence.

It is a fact, which we can verify from extensive
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experience in the laboratory, and from years

of practical observation on this point, that

extracts faithfully prepared from good ma-
terials do not possess the sightly and pleasing

appearance of those commonly vended by the

wholesale druggists. On comparing the ex-

tracts prepared by different metropolitan

houses, we have found that those which have
exhibited a remarkably bi'ight and glossy ap-

pearance have been uniformly inferior, and
sometimes nearly inert; whilst others, with a

less prepossessing appearance, have been gene-

rally of good quality. Thi'se facts are well es-

tablished by reference to the extracts of those

houses and institutions that are remarkable
for the superior quality of their preparations,

and by comparing them with the common
extracts of the shops supplied by the whole-
sale trade.

A good extract should be—1. Free from
grit, and wholly soluble in 20 parts of the

menstruum employed in its preparation, form-
ing a nearly clear solution.—2. It should have
a uniform texture and colour, and be of a

proper consistence.—3. If a narcotic or active

extract, it may be exhibited in proper doses,

and its effects watched. Its activity may also

be tested on any small animal.—4. An assay

for the proximate vegetable principle (alkaloid,

&c.) contained in the plant from which it has
been prepared may be made. The extracts

prepared from the expressed juices of plants,

without straining off the coagulated albumen,
are, of course, exceptions to the first test. Un-
fortunately, these tests are not always easily

performed, and the last two are inapplicable

to those extracts that exercise no very marked
physiological action, unless when taken in re-

peated does, long continued. This want of a

ready means of accurately testing the qualities

of extracts has enabled the fraudulent manu-
facturer to sell inferior articles with impunity,
and often without the least fear or danger of
detection.

In general, an extract more than six months
old contains only half the activity of a similar

one newly made. When more than twelve
months old they should be rejected as worth-
less, and the stock renewed.

Uses, &(c. The extracts of the shops are
generally acknowledged to be the most vary-
ing, imperfect, and uncertain class of medi-
cines belonging to modern pharmacy. They
are mostly used in the same cases as the
plants from which they are prepared, but in

smaller doses.

Concluding RemarJcs. In the preparation of

extracts the great desiderata to be aimed at

are—to suit the menstrua and the methods of

manipulating to the peculiar characteristics of
the active constituents of the vegetable sub-
stances operated on. The pharmaceutist should
always bear in mind that a perfect extract
should be a concentrated, solid mass, repre-
senting, as near as possihle, in medicinal effi-

cacy, the materials from which it has been pre-

pared, and capable of being redissolved, so as

to form a solution closely resembling that from
which it has been derived. An extract pos-

sessing equal strength to the whole mass of the
ingredients from which it has been prepared is

almost next to an impossibility, however de-

sirable such a degree of perfection may be.

The medicinal properties of all solutions of
vegetable matter are injured by being reduced
to the solid state; and this deterioration, more
or less, takes place, whether the solvent be
water, acetic acid, proof spirit, or alcohol. The
volatile portions (the essential oils, the aroma,
&c.) are nearly or wholly dissipated ; and
though these do not always form the principal

or active ingredients of the vegetables from
which extracts are prepared, yet they generally

exercise a modifying and controlling influence

over the other ingredients, which considerably

alters their therapeutical action. The loss of

aroma may often be a trifling deficiency, but in

the extracts of aconite, henbane, hemlock,
belladonna, and other narcotic plants, this is

not the case. In these cases it is well known
that the inert preparations are wholly deficient

of the odour of the recent plant, and that in

proportion as the odour is developed, so is their

activity preserved. The powerful smell of the

recently expressed juice of hemlock, with the

scarcely perceptible odour of the extract

(exteactum conii. Ph. L.), offers an excellent

example of this fact. The dose of the one
often reaches 20 or 30 gr., whilst that of the
other seldom exceeds 5 or 10 drops, or a por-

tion equivalent in dry ingredients to consi-

derably less than ^ gr.

When extracts are ordered in prescriptions,

those of the ' Pharmacopoeia ' should be alone

employed by the dispenser, as the substitution

of others for them would not only be violating

faith with the prescriher, but might also pro-

duce consequences alike injurious to the dis-

penser and the patient. Many medical gentle-

men prefer extracts prepared by particular

processes or persons, but such intention is

always indicated in their prescriptions.

Extract of Ac'onite. Syn. Extract op
WOLFSBANE, E. OF MONKSHOOD, INSPISSATED
JUICE OF ACONITE; EXTEACTUM ACONITI
(B. P., Ph. L. E. & U. S.), Succus spissatus
ACONITI (Ph. D. 1826), L. Prep. I. (B. P.)

Take 112 lbs. of the fresh leaves and flowering

tops, bruise them, press out the juice, heat it

gradually to 130° F., and separate the green
matter by a calico filter. Heat the strained

liquor to 200° F. to coagulate albumen, and
again filter. Evaporate the filtrate by a water
bath to the consistence of a thin syrup; then
add to it the green colouring matter previously-

separated, and stirring the whole together

assiduously, evaporate at a temperature not

exceeding 140° F. to a pill consistence.

—

Dose,

1 to 2 gr.

2. (Ph. L.) Take of fresh leaves of aconite,

1 lb. ; bruise them in a stone mortar, express

the juice, and evaporate it, unstrained, to a
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proper consistence. The formulte of the Ph.
D. & U. S. are similar.

3. (Ph. E.) Beiifc the fresh leaves of aconite

to a pulp, and uxpruss the juice, then subject

the rcisiduuin to percolation with rectified

spirit until tlie latter passes through without
being materially coloured ; unite the expressed
juice and the percolated tincture, filter, distil

off the spirit, and evaporate in a vapour or a

water bath to a proper consistence. Stronger
than the preceding.

Obs. A variable and uncertain preparation.

Numbness and tingling follow its application

to the limbs or tongue when it is of good qua-
lity.

—

Product. 1 cwt. of fresh leaves yield

between 5 lbs. and 6 lbs. of extract. Prop.
Anodyne, sudorific, and narcotic; very poi-

sonous.

—

Dose, ^ gr. to 2 gr., made into a pill

with liquorice powder; once or twice a day,

in neuralgic pains, chronic rheumatism, glan-

dular swellings, &c., gradually and cautiously

increased to 5 or 6 gr.

4. (Alcoholic ; E. A. alcoholicum, L.)—a.

(P. Cod.) Aconite (in coarse powder), 1 lb.

;

proof spirit, 3^ lbs. (say 2^ pints); proceed by
the method of displacement, and when all the
spirit has penetrated the powderd mass, keep
this covered with distilled water, until the
liquid begins to cause a precipitate in falling

into that which has previously passed through ;

next distil the spirit from the tincture, and
evaporate the residuum to the proper consist-

ence.

h. (Ph. U. S.) Aconite 1 lb. ; spirit, sp. gr.

'935 (= 13 u. p.), 1 quart, or q. s. ; as last.

c. (Ph. Baden.) Prom the tincture pre-

pared with rectified spirit, and by either ma-
ceration or displacement. Stronger than the

last two.

d. (Ph. Bor.) The juice is expressed from
the fresh herb, which is then sprinkled with

about ^ of its weight of water, and again

pressed; the mixed and strained liquid is

evaporated in a vapour bath, at 122° to 140°

Pahr., to about one half; to this, as soon as

cold, an equal weight of spirit (sp. gr. '900)

is added, and after frequent agitation for 24
hours, the whole is filtered, with pressure ; the

marc is treated with fresh spirit (equal to

about l-4th that first used) and again pressed;

the mixed liquors are next filtered, and are,

lastly, evaporated, as before, to the proper con-

sistence.

Ohs. Resembles the simple extract, but is

much more powerful. It has been exhibited

internally in the form of pills, and used ex-

ternally, combined with ointment or spread on

simple plaster.

—

Dose, J^ to \ gr. every three

hours.

5. (Ammoniated; E. A, ammoniatum, L.

—Dr Turnbull. Extract of aconite, 1 dr.;

liquor of ammonia (strongest), 10 or 12 drops

;

mix.

6. (Dried); E. A. sicctjm:, L.—P. Cod.)

The expressed juice, strained through a sieve

or coarse linen, is at once, without depuration.

exposed in earthen dishes, in layers of about
2 lines deep, in a stove or current of dry air,

to a temperature ranging between 95 and
104° Fahr., until reduced to dryness. The
dried extract is to be packed in bottles.

7. (Saccharated ; E. A. Sacchakatttm, L.)
From extract of aconite (Ph. Bor.), 4 oz.

;

sugar of milk (in powder), 1 oz. ; mix, and dry
the mass in a warm place, adding sugar of
milk, q. s. to make the whole equal in weight
that of the extract used (4 oz.). An excellent

preparation, which keeps well. The other nae-
COTIC EXTEACTS, aS tllOSC of BELLADONNA,
HEMLOCK, HENBANE, &c., are to be treated in

a similar manner. See Aconite, and below.

Extract of Aconite Root. Syn. Exteactum
ACONITI EADICIS ALCOHOLICUM, L. Prep.
(Dr Fleming ; Dr Turnbull.) From a tinc-

ture of the root made with rectified spirit. It

is said to be 12 times as strong as the extract

of the leaves.

Extract of Ag'aric- Syn, Exteactum AG-A-

Eici, L. Prep. (P. Cod.) From the infusion

of white agaric {Polyporus officinalis) pre-

pared with cold water. Purgative.

—

Dose, 1

to 4 gr.

Extract of Alcorno'co. Syn. Exteactum
ALCOENOCiE, L. Prep. From a decoction of

alcornoco bark (South American). Astringent

and tonic.

—

Dose, 5 to 20 gr. in phthisis, &c.

Extract of Al'oes. Syn. Purified aloes.
Washed a. ; Exteactum aloes Baeba-
DENSis (B. P.), Exteactum aloes Ph. L.),

E. A. aquosum (Ph. D.), L. Prep. 1. (B. P.)

Barbadoes aloes, in suiall pieces, 1 lb.; treated

with 1 gall, of boiling water for 12 hours, and
the clear liquid evaporated.

—

Dose, 1 to 3 gr.

B. P. 2 to 6 gr.

2. (B. P.) Socotrine aloes, 1 lb., treated

with 1 gall, of boiling water for 12 hours, and
the clear liquid evaporated to dryness.

3. (Ph. D.) Aloes (hepatic), 4 oz. ; water,

1 quart ; boil till dissolved ; when cold, decant

the clear liquid, and evaporate as before.

4. (Ph. Bor. 1847.) By macerating pow-
dered aloes in cold water for 48 hours, with

frequent agitation, and then evaporating in

a water baib at a temperature not exceeding
150° to 165° Fahr., until a pilular consistence

is attained.

Ohs. The second is the form commonly
adopted in the laboratory. When made with

the juice of borage, burgloss, &c., it forms the

old ' aloes insuccata.'—Dose, 5 to 15 gr.

See Aloes and Exteact of Baebadoes
ALOES.

Extract of Aloes, prepared with Snlphuric

Acid. Syn. Exteactum aloes acido sul-

FUEICO COEEECTUM(Germ. Ph.). Prep. Dis-

solve extract of aloes, 8 ounces, in distilled

water 32 ounces, then gradually add sulphuric

acid, 1 oz. (by weight), and evaporate to a dry

extract.

Extract of Anem'one. See Exteact op
Pasque Flowee.

Extract of Aflgel'lca. Syn. Exteactum
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ANGEIICJ!, L, Prep. 1. (Ph. Baden.) From
a tincture of the root, prepared with spirit

sp. gr. '944 (=21i u. p.).

2. (Ph. Bor.) Angelica root and rectified

spirit, of each 2 parts ; water, 9 parts ; digest,

strain, and evaporate. Inferior to the pre-

ceding.

3. (Dr Moir.) Angelica root, 2 lbs. ; rec-

tified spirit, 1 gall.; make a tincture; to the
' marc' add proof spirit, 1 gall., and repeat the

digestion ; filter the two tinctures separately,

mix, distil off the spirit, and evaporate.

Balsamic, stomachic, and tonic.

—

Dose, 10 to

20 gr. The last is the most balsamic and
agreeable.

Extract of Ap'ples. Syn. Chaltbeated e.

OP A.; Extbactum: feeei pomatum, L. Prep.

1. (Ph. Bor.) Crab-apples (unripe), 6 lbs. ; peel

them and reduce them to a pulp; add iron

wire (in small coils), 1 lb. ; digest in a vapour
bath for about a week, express, strain, decant,

and evaporate in a porcelain vessel, with con-

stant stirring, to the consistence of a soft ex-

tract; dissolve the residuum in water, 4 parts,

strain and evaporate as before.

—

Dose, 5 to 10
gr. ; as a chalybeate tonic. The formula of

the Ph. Baden is nearly similar.

2. (Ph. Germ.) Reduce 5 lbs. of unripe

apples to a pulp; mix them with cut straw,

and press. To the strained juice after re-

moval of the sediment add 1^ cz. of reduced
iron. When this has dissolved, to the cooled

liquid add as much water as will make up 4f
lbs. Filter, and reduce to a thick extract.

Extract of Ar'nica. Syn. Extract of
AENICA FLOWEES ; EXTEACTUM AENICjE FLO-
EUM, L. Prep. 1. (P. Cod.) From the dried

flowers, as alcoholic exteact of aconite—
P. Cod.

2. (Ph. Grseca, 1837.) From a tincture of

the flowers, prepared with rectified spirit, 3

parts, and water, 5 parts.

—

Dose, 2 to 6 gr.

;

as a stimulant in various diseases accompanied
with debility, deficient nervous sensibility,

paralysis, dropsies, diarrhoea, amenorrhoea, dy-

sentery, &c.

Extract of Arnica-Root. Syn. Exteact of
AENICA; ExTEACTUM AENICA EADICIS, L.
Prep. 1. (Ph. Baden.) As Exteact of ange-
lica—Ph. Baden.

2. (Ph. Grseca.) From tincture of the root,

prepared as No. 2 {above). The form of the

Hamburg Codex is nearly similar.

—

Dose, ^c.

As the last.

Extract of Art'ichoke. Syn. Exteactttm
CYNAE^, L. Prep. From the fresh leaves of

the artichoke, as exteact of aconite—Ph. L.—Dose, 3 to 6 gr., twice or thrice daily ; in

rheumatism, &c.

Extract of Aspar'agus. Syn. Exteactum
ASPAEAGi, L. Prep. 1. (Soubeiran.) From
the expressed juice of the shoots, clarified and
evaporated by a gentle heat.

2. From the juice of the roots, as No. 1.

Both are diuretic.

—

Dose, 15 gr. to i dr., or
more.

Extract of Bael. Syn. Exteacttjm BEiai
liquidum, L. B. p. Bael, 1 ; distilled water,

15 ; rectified spirit, ^ ; macerate for 12 hours
in 5 of the water, pour off the liquid, repeat
the operation twice for 1 hour

;
press, filtei',

and evaporate to 1, including the spirit. A
fluid ounce is equal to a solid ounce.

—

Dose, 1
to 2 dr.

Extract of Balsam Apple. Syn. Exteactum
BALSAMiM^ffl. The inspissated juice of the
balsam apple.

—

Dose, 5 to 15 drops in dropsy.

Extract of Bark. See Exteact of Cin-
chona.

Extract of Belladon'na. Syn. Exteaot ob
deadly nightshade. Inspissated juice op
belladonna; exteactum belladonna (b.

P., Ph. L. E. & D.), Succus spissATUS bella-
donna, L. Prep. 1. (B. P.) Take 112 lbs.

of fresh leaves and tender branches, bruise in

a stone mortar or other suitable apparatus, and
press out the juice, heat it gradually to 130°

F., separate the green colouring matter by a
calico filter, heat the strained liquor to 200° F.

to coagulate the albumen, and again filter;

evaporate the filtrate by a water bath to the
consistence of a thin syrup, then add to it the

green colouring matter previously separated,

and, stirring the whole together assiduously,

continue the evaporation at a temperature not
exceeding 140°, until the extract is of a suit-

able consistence for forming pills.

—

Dose, J to

i gr., gradually increased to 1 or 2 gr.

2. (Ph. E.) Express the juice from the

bruised fresh plant, sprinkle the ' marc ' with
water, and again apply pressure ; mix the ex-

pressed liquids, filter them, and evaporate the
filtered liquor in a vapour bath to the consist-

ence of an extract.

3. (Ph. D.) From the leaves, collected when
the plant begins to flower. The expressed

juice is allowed to stand for 24 hours, and the
clear portion is decanted ; the sediment is

placed on a calico filter, washed with an equal
bulk of cold water, and the filtrate mixed with
the expressed juice. The mixed liquid is next
heated in a water bath, to coagulate its albu-

men, and after being skimmed, and filtered

through flannel whilst hot, the washed sedi-

ment is added, and the whole evaporated, as

before.

4. (Ph. U. S.) The expressed juice is heated
to the boiling-point, filtered and evaporated
(see below).

Obs. The P. Cod. directs this extract to be
made by two difl^erent formulae. The product
of the one resembles that of the Ph. L.; that

of the other, that of the Ph. E. That of the
Ph. L., from retaining the fecula, is the weak-
est preparation.

—

Dose, ^ gr. to 1 gr., gradu-
ally increased to 3 or 4 gr. ; as an anodyne in

neuralgia, tic-douloureux, &c. ; as an antispas-

modic to relieve rigidity and spasms, in various

aflections of the uterus, rectum, urethra, blad-

der, &c., and in hooping-cough; in vai-ious

maladies of the eyes; and as a resolvent and
discutient in several glandular diseases. It
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tag teen highly recommondcd as a preserva-

tive against scarlet fever. It is most frequently

employed externally, under the form of a plas-

ter, ointment, or lotion. It is poisonous.

5. (Alcoholic; E. B. alcoholicum, L.)

—

a.

(P. Cod.) As ALCOnOLIO EXTRACT OF ACONITE
—P. Cod.

h. (Ph. U. S.) As the last (nearly), using
spirit of -935 (= ahout 13 u. p.).

c. (Moir.) The expressed juice is coagulated
by heat, cautiously ajaplied, and filtered ; the
filtrate is reduced to the consistence of a syrup,

and mixed with an equal volume of nearly an-

hydrous alcohol (say of 90^) ; the clear portion

is lastly evaporated, as before.

Ohs. The above is much more powerful than
the common extract, and is chiefly used in ex-

ternal applications. See Belladonna, and
ieloio.

Extract of Belladonna Ber'ries, Syn. Ex-
TRACTUM BACCARUM BELLADONNA, L. Frep.
(P. Cod.) From the expressed juice of the ber-

ries, evaporated to the consistence of thick
honey.

—

Dose, 1 to 5 gr.

Extract of Bis'tort. Syn. Extractum bis-

torts, L. Prep. 1. (P. Cod.) From the
dried root of bistort or snake-weed {Polygonum
Bistorta), by percolation with temperate dis-

tilled water.

2. From the infusion made with boiling

water, or from the decoction. Astringent and
tonic.

—

Dose, 10 gr. to ^ dr.

Extract of Bit'ter-sweet. Syn. Extract of
WOODY NIG-HTSHADE ; EXTRACTTTM DULCA-
MARA, L. Prep. 1. From the decoction of

the stalks.

2. (Ph. U. S.) From the dried stalks, by
percolation with temperate water. Diaphoretic,

diuretic, and narcotic.

—

Dose, 3 to 6 gr. ; in

chronic asthma, rheumatism, and chest dis-

eases; and particularly in chronic skin diseases.

Extract, Black. See Extract of Cocctt-

litrs.

Extract of Black Pepper. See Extract of
Pepper.

Extract of Bladder-wrack. Syn. Extrac-
TTTM Fuci VESICULOSI. From the dried plant
of the bladder-wrack. Given in obesity.

Extract of Bor'age. Syn. Extractxtm bo-
EAGiNis, L. Prep. 1. (P. Cod.) From the
dried herb {Porago officinalis).

2. (Ph. Lusit.) From the clarified juice of

the fresh plant. Exhilarating, restorative, and
pectoral.

—

Dose, 10 to 30 gr., or more.
Extract of Box. Syn. Extractum buxi, E.

CORTicis B., L. Prep. (P. Cod.) From the
tincture of the root bark, prepared (with proof
spirit) by displacement, as extract of aco-
nite—P. Cod.

Extract of Broom. Syn. Extract of broom
TOPS; Extractum scoparii, E. spartii
SCOPARii, L. From decoction of broom tops.

Diuretic and cathartic ; and, occasionally,

emetic.

—

Dose, 20 gr. to 1 dr. ; in dropsy, &c.

It is now seldom used.

Extract of Bry'ouy. Syn. Exteactum bex-
VOL. I.

ONIA, E. B. ALBA, E. EADTCIS B. A., L. Prep.
From the infusion or decoction of the root of

white bryony {Bryonia dioica). Purgative,

diuretic, and emmenagogue.

—

Dose, 10 gr. to

\ dr. It was once a favourite remedy ia
asthma, dropsy, epilepsy, &c.

Extract of Bu'chu. Syn. Extractum bu-
CHU, E. DIOSMA, L. Prep. 1. From buchu
leaves, as the last.

2. (Etbereo-alcoholic ; E. B. atheeo-alco-
noLicuM, L.—W. Procter.) Buchu (in coarse

powder), 1 lb.; ether, 4.fl.oz.; alcohol (rectified

spirit), 12 fl. oz. ; percolate without digestion,

adding dilute alcohol until a pint of ethereo-

alcoholic tincture is obtained, and suffer tliis to

evaporate spontaneously; treat the residue in

the displacer with dilute alcohol, till 2 pints

are obtained ; evaporate to a syrup, add the
product of the first tincture, mix, and complete
the evaporation.

—

Dose, 5 to 10 gr. ; in dis-

eases of the urinary organs, &c.

3. (Fluid ; E. b. fluidum, L.—W. Procter.)

Buchu leaves, 8 oz. ; rectified spirit, 16 fl. oz.;

for a tincture by displacement, adding water,
until 12 fl. oz. have passed through ; allow this

to evaporate spontaneously until reduced to one
half; next digest the mass in the percolator

with cold water, 1 pint, for 12 hours, express a
pint, and evaporate this to 10 fl. oz.; lastly,

add the 6 fl. oz. of residual tincture, agitate

together, and in a few days filter, or decant
the clear portion.

—

Dose, 1 to 2 teaspooxif uls.

See DiosMA.
Extract of Bucklbean. Syn. Extractum

MENYANTHis, L. Prep. 1. (P. Cod.) From
the expressed juice of the fresh plant.

2. (Ph. Bor.) From the infusion made with
boiling water. Bitter, tonic and astringent.

—

Dose, 5 to 10 gr. In large doses it is purga-
tive, cathartic, and even emetic.

Extract of Buck'thorn. Syn. Extractum
RHAMNi, E. BACCARUM R., L. Prep. From
the filtered expressed juice of buckthorn ber-

ries. Some persons allow it first to run into

a state of fermentation ; but the quantity of
the product is thereby greatly lessened.

Hydragogue and purgative.

—

Dose, 15 gr. to

1 dr., or more.
Extract of Bnr'dock. Syn. Extractum

BAEDANA, L. Prep. 1. From the decoction of

burdock root.

2. (P. Cod.) As EXTRACT OF BISTORT—P.
Cod. In gout, rheumatism, skin diseases, &c.—Dose, 10 gr. to 1 dr. Sir Robert Walpole
praised burdock root as a gout medicine ; and
others have considered it an excellent substi-

tute for sarsaparilla. (Lindley.)

Extract of Butter-nut. Syn. Extractum
juglandis, L. Prep. (Ph. U. S.) From the
inner bark of the root of the butter-nut or

white walnut {Juglanda alba), as EXTRACT OP
BITTER SWEET—Ph. XJ. S. A mild, yet effica-

cious aperient and vermifuge.

—

Dose. As a
laxative, 5 to 10 gr. ; as a purgative, 15 to

30 gr.

Extract of Cainca Root. Syn. Extractum
44
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CAINC^. (P. Pharm.) Frep. Put 10 oz. of

the dried root of cainca into a percolator, pour
on it proof spirit q. s. to penetrate the powder
in every part, and let it remain 12 hours j

then let the liquid drain, and pass successively

through the powder in the percolator as much
proof spirit as will amount with that pre-

viously used to 60 oz. by weight. Distil off

the spirit and evaporate to a soft extract.

Extract of Calahar Bean. Syn. Exteactum
PHYSOSTIGMATIS. (B. P.) Calabar bean in

coarse powder, 1 ; rectified spirit, 5 ; macerate
the bean for 48 hours in one fourth of the

spirit in a closed vessel, agitating occasionally,

then transfer to a percolator, and when the

fluid ceases to pass add the remainder of the

spirit, so that it may slowly penetrate through
the powder; subject the residue of the bean to

pressure, adding the pressed liquid to the pro-

duct of the percolation ; distil off the spirit,

and evaporate what is left to the consistence

of a soft extract by a water bath.

—

Dose, ^V
to i gr.

Lxtract of Calum'ha. Syn. Exteacttim ca-

lUMB^, E. EADicis c, L. Trep. 1. (B. P.)

Calumba cut small, 1; water, 5; macerate in

half the water for 12 hours, strain, and press;

macerate again with the remaining water,

strain, and press ; mix and filter the liquors,

and evaporate with the heat of a water bath
to pill consistency.

—

Dose, 2 to 10 gr.

2. (Alcoholic—Ph. Bor.) Nearly as No. 3
{below), but using stronger spirit ; the evapo-

ration is to be conducted at a heat not above
167° Fahr., until it acquires the consistence of

a pill-mass, which, after being rendered quite

dry by a very gentle heat, is to be reduced to

fine powder. It should have a brownish-
yellow colour, and give a turbid solution with
water.

—

Dose, 4 to 12 gr. They are all tonic

and stomachic.

3. (Spirituous—P. Cod.) As extract of
BOX. The Ph. Baden orders spirit of "944

to be used.

—

Dose, 5 to 15 gr.

Extract of Cannabis Indicse. See Exteact
or Indian Hemp.

Extract of Canthar'ides. Syn. Exteact of
Spanish flies; Exteacttim canthaeides,
-E. lxtt^, L. Frep. 1. (P. Cod.) From the
tincture, as EXTEACT OF BOX.

2. (Soubeiran.) From a tincture prepared
with spirit of the sp. gr, "923 (about 2 u. p.),

3. (Acetic; E. C. aceticum, L.) From a
tincture prepared with acetic acid, sp. gr.

1-048.

4. (Ethereal ; E. c. ^theeetjm, L.) From
the ethereal tincture.

Obs. The ether, acid, and spirit distilled

from the above must be either thrown away
or used to make fresh extract, as it is highly

poisonous. They are all for external use
only, and should have the consistence of soft

butter.

Extract of Car'damoms. Syn. Ethereal
F. OF c. ; Exteactum caedamomi a^THEEEOM,
L. Frep. (W. Procter.) By spontaneous

evaporation of the ethereal tincture. It con-
sists of the volatile and fixed oils of the seeds,

and is used to aromatise pills, powders, &c.
Extract of Ca'rob Beans. Syn. Exteactum

CEEATONi^, L. Prep. From the decoction
of the pods (CAEOB, or algaeoba beans) of
the ' Ceratonia siliqua,' or ' St. John's bread
tree.' See Algaeoba.

Extract of Caroli'na Pink. See Exteact of
PiNK-EOOT.

Extract of Car'rot. Syn. Exteactum ca-

EOTiE, E. EADICIS c, L. Prep. (Swediaur.)

From the clarified expressed juice, evaporated
to the consistence of honey. Recommended
as an application to ulcerated cancers.

Extract of Cascaril'la. Syn. Exteactum
CASCAEILLiE, E. COETICIS c, L. Prep. 1.

(Guibourt.) From the alcoholic (rectified

spirit) tincture.

2. (Ph. Baden.) As the last, but using
spirit of the sp. gr. '944.

3. (Ph. L. 1788.) As Exteact of jaxap
—Ph. L.

Obs. This extract is tonic, aromatic, and
stomachic.

—

Dose, 5 to 15 gr., or more, 2 or

3 times a day. 28 lbs. of bark yield about
5^ lbs. of extract.

Extract of Cas'sia. Syn. Exteactum cas-
sia, L. See Cassia Pulp.

Extract of Cat'echu. Syn. Exteactum
catechu, L. Prep. 1. From decoction of

catechu.

2. (P. Cod.) From the infusion in boiling

water. Astringent and tonic.

—

Dose, 5 to 25
gr. See Catechu.

Extract of Cel'andine. Syn. Exteactum
CHELiDONii, L. Prep. 1. (Ph. Bor.) From
the herb (Chelidonium majus), as ALCOHOLIO
EXTRACT OF ACONITE—Ph. Bor.

—

Dose, 3 to

10 gr.

2. (Van Mons.) From the expressed juice,

coagulated by heat, filtered, and evaporated,

towards the end adding the coagulum.

—

Dose,
5 to 15 gr., or more. Used as a drastic hydra-
gogue in dropsies ; and in scrofula, &c.

Extract of Cen'taxiry. Syn. Exteactum
CENTAUEii, L. Extracts under this name are

prepared from ' American centaury' (Sabbatia

angularis), and common centaury' {Plrythraea

Centaurium). Prep. 1. By evaporating the

decoction, or the infusion made with hot water.

The dose and properties resemble those of ex-

tract of gentian.

2. (Alcoholic ; E. c. ALCOHOLICUM, L.) As
EXTEACT OF BOX (see obove).

Extract of Cevadil'la. Syn. Alcoholic ex-
teact OF SABADILLA; EXTEACTUM SABA-
DILL^, L. Prep. (Dr TurnbuU.) From
tincture of cevadilla seeds, made with recti-

fied spirit. Employed by Dr TurnbuU as a
remedy in painful rheumatic and neuralgic

affections, and, generally, as a substitute for

teeateia.—Dose, yV to \ gr. It is extremely

poisonous.

Extract of Cham'omile. Syn, Exteactum
ANIHEMIDI3 (Ph. E.), E. A. NOBILIS, L. Prep,
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By evaporating the decoction of the flowers to

the proper consistence.

Obs. This extract contains only the bitter

portion of the chamomile, the aromatic vola-

tile oil being dissipated during the evaporation.

This, however is remedied in the formula)

given by the British Pharmacopoeia, which is

as follows :

—

Boil chamomile flowers 1 lb , in one gallon

of distilled water, until the volume is reduced
to one half; strain, press and filter. Evapo-
rate by a water bath to a proper consistence,

adding oil of chamomile, 15 minims at the end
of the process.

It is usually prepared from old flowers that

have lost their smell and colour, and are thus
rendered unsaleable. The extract of chamo-
mile that smells strongly of the flowers, fre-

quently vended by the druggists, is prepared

by adding 1 dr. of the essential oil of chamo-
mile to every pound of extract, when nearly

cold, and just before removing it from the

evaporating pan. This addition, unlike many
which are made in the laboratory, vastly in-

creases the medicinal virtues of this article.

The mass of extract of chamomile met with
in the shops is nothing but extract of gen-

tian scented with a little oil of chamomile.
1 cwt. of chamomiles yields about 48 lbs, of

extract.

Extract of chamomile is bitter, tonic, and
stomachic.

—

Dose, 10 to 20 gr., made into a
pill, either alone or combined with a little

rhubarb and ginger. See Pills, &c.

Extract of Chenopo"dium. Syn. Extract
OF STINKING GOOSE-FOOT ; EXTEACTUM CHB-
NOPODII, L. Frep. 1. From the stinking

orache or goose-foot {Chenopodium olidum), as

EXTRACT OF ACONITE.—Ph. L.

2. (Mr Houlton.) From the expressed
juice by spontaneous evaporation. A better

plan is to expose it to heated air, Anti-

hysteric,emmenagogue, and vermifuge.

—

Dose,
5 to 20 gr.

Extract (Flnid) of "Wild Cherry. Syn. Ex-
TRACTUM PeUNI ViEGINIAN^ FLTTIDUM.
(Ph, U. S.) Wild cherry in fine powder, 16
oz. (troy) ; glycerin, 4 oz. (old measure) ; water,

8 oz. (old measure). Mix the glycerin and
the water, and digest the wild cherry in 8 oz.

of the mixture for 4 days, then pack in a per-

colator and pour on the remaining 4 oz. of

glycerin and water. When this has disappeared

from the surface pour on rectified spirit ('817)

until 12 oz. (old measure) of fluid have been
obtained, and set this portion aside. Then per-

colate with spirit, until 20 oz. (old measure)

more have been obtained ; evaporate to 4 oz.

(old measure), and mix with the reserved por-

tion.

Extract of Cincho'na. Syn. Extract of
BARK. Three simple extracts, prepared respec-

tively from YELLOW, PALE, and red cinchona,
are given in Ph. L.:

—

Prep. 1. (Prom cali-

SATA or YELLOW BAEK :—EXTEACT OF CIN-

CHONA, E, OF YELLOW C, E. OF HEART-LEAVED

0,; EXTEAOTTTM OINOHON.SI, L.)

—

a. Ex-
TRACT0M OINCnONiE FLAV^ffi LIQUIDXTM (B. P.).

Yellow cinchona bark in coarse powder, 16

;

distilled water, a sufficiency ; rectified spirit,

1; macerate the bark in 40 of water fortweuty-
four hours, then pack in a percolator, and add
water until 240 have passed through, or until

the bark is exhausted; evaporate the liquor to

20, at a temperature not exceeding 160°
; then

filter, and continue the evaporation to 3, or
until the sp. gr. of the liquid is 1'200 ; whea
cold, add the spirit gradually, constantly stir-

ring. Sp. gr. 1-100.

—

Dose, 10 to 30 minims.
b. (Ph. L.) Yellow cinchona (coarsely

bruised), 3 lbs. ; distilled water (temperate), 4
pints ; macerate for 24 hours (constantly stir-

ring), and strain through linen; what remains,
again macerate in water, 1 quart, for 24 hours,
and strain ; evaporate the mixed liquids to a
proper consistence.

Obs. The aqueous extracts of cinchona bark
possess little medicinal virtue, owing to the
insolubility of the alkaloids (quinine, cincho-
nine, &c.) in water, and also from the rapid
oxidation of their extractive matter, when ex-

posed in solution to the joint action of heat
and atmospheric oxygen.

—

Dose, 5 gr. to \ dr.,

in mixtures, faintly acidulated with sulphuric

acid. Cinchona bark yields from 24^ to BOg
of aqueous extract.

2. (Prom PALE BAEK :

—

Extract of palb
CINCHONA, E. OF PALE BAEK, E. OF LANCE-
LEAVED B. ; EXTRACTUM CINCHONA VALLID^,
L.)

—

a. (Ph. L.) From pale bark, as extract
OF CINCHONA—Ph. L. (above).

b. (Ph. L. 1836.) From the decoction.

Obs. This forms the extract of bark of

the shops. The red and yellow cinchona barks
are scarcely ever used for making extracts.

Their richness in quinine leads to their almost
exclusive employment for the manufacture of

that alkaloid, by which their value is greatly

enhanced. As far as our knowledge extends,

no other extract of bark than this is either

employed or asked for.

3. (From red bark :—EXTRACT of bed cin-

chona, E. of red bark, E. of oblonq-
LEAVED B. ; EXTEACTDM CINCHONA EUBES!,
L.)

—

a. (Ph. L.) From red bark, as extract
OF CINCHONA—Ph. L. {above).

b. (Ph, L. 1836.) From the decoction.

Obs. These extracts are ordered to be kept
in two states, the one (soft extract of cin-

chona; extractum CINCHONA molle) for

making pills, &c. ; the other (hard extract
OF CINCHONA; EXTEACTUM CINCHONA DURUM)
for powdering.—The dose, &c., of all the above
are the same.

4. (Dry :—Essential salt of bark j Ex-
tractum cinchoNjE siccum, L.)—a. (P.

Cod.) From an aqueous infusion of pale bark

(prepared by displacement with water at a
temperature not above 77° Fahr.), evaporated

to the consistence of a thick syrup, and then

spread thinly and uniformly on earthenware

dishes, or sheets of glass, and dried in a stove.
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by a very gentle heat. It is separated from
the plates with a knife, and preserved in well-

closed phials. Prior to spreading it ont on
the plates, about 4^ or 5^ of thick mucilage is

commonly added.

b. (Ph. Bor.) As the above (nearly).

c. (Ph. Hann. 1831.) Similar to the above ;

but the liquid, when it acquires the consistence

of treacle, is diluted with water, and again

evaporated to a like consistence ; and this

dilution and evaporation is repeated until, on
the addition of water, it forms a clear solution.

—Dose, 5 to 25 gr. The product of the last

formula is nearly inert, and that of the others

possesses little activity.

5. (Fluid :—EXTEACTUM CINCHONA FLXTI-

DTTM, L.)

—

a. See LiQuoE OF Cinchona.
i. (Dr Neligan.) From yellow bark, as

PltriD EXTEACT OF BTJCHTT.

6. (Resinous :

—

Alcoholic exteact of
BAEK ; EXTEACTUM CINCHONA ALCOHOLICUM,
E. CINCHONA, L.)

—

a. (Ph. E.) From any
variety of cinchona bark (in powder), 4 oz.

;

proof spirit, 24 fl. oz. ; prepare a tincture by
displacement, distil off most of the spirit, and
evaporate the residuum to the consistence of

an extract. This is the only exteactum cin-

chona of the Edinburgh College.

b. (Ph. U. S.) Peruvian bark, 1 lb. ,• rectified

spirit, 4 pints ; make 4 pints of tincture by
displacement; add water to the mass in the

percolator, digest, and obtain 6 pints of in-

fusion J distil ofE the spirit from the tincture,

and evaporate the infusion to the consistence

of syrup, then mix the two, and complete the

evaporation. More active than the aqueous
extract.

—

Dose, 5 to 20 gr.

c. (Ellis.) Yellow bark, 2 lbs. ; hydrochloric

acid, 4 fl. dr. ; water, 1 gall. ; boil, strain, and
repeat the decoction with fresh water and
acid; mix the decoctions, filter, and agitate it

with fresh-slaked lime, 2^ oz. ; filter or decant

;

dry the residuum, and exhaust it with hot

alcohol, q. s. ; lastly, evaporate the alcoholic

tincture to a pilular consistence.

—

Dose, 1 to

5 gr. Some persons have proposed to call

this ' essential salt of BAEK.'

7. (Vinous :—EXTEACTtTM CINCHONA VI-

NOSTJM, L.—Ph. Hesse.) Peruvian bark (in

powder), 1 part; white wine (sherry), 8
parts; digest 3 days, express, filter, and
evaporate.

Extract of Coc'cnlus. Syn. Exteact of
COCCULTTS INDICUS, BLACK EXTEACT, EXTEACT
(Brewer's), Beee steengthenee, Haed mhl-
TUM; EXTEACTUM COCCTJLI, E. C. INDICI,

L. Prep. From cocculus indieus, by decoction.

It is kept in two states—one having the con-

sistence of thick treacle; the other, that of a

pilular extract. The first is ' put up ' in

bladders ; the last is made into J-lb. rolls, like

lead-plaster-or roll-chocolate. It is narcotic

and poisonous, and is employed by fraudulent
brewers and publicans to give a false strength
to their liquors. See CoccuLUS Indicus,
Beeb, &c.

Extract of Col'cMcTun. Syn. Extract op
MEADOW SAFFEON, E. OF THE COEMS OF COL-
CHICTJM; EXTEACTUM COLCHICI (B. P.).

Prep. 1. (B. P.) The expressed juice of fresh

colchicum corms, cleared of deposit, boiled,

strained, and evaporated to a proper con-

sistency at a temperature of 160° Fahr.

—

Dose, 1 to 2 gr,

2. (Wholesale.) From the decoction of the
dried corms. Prod. 50§ to 55^.

Obs. This extract is given in the usual

cases in which colchicum is employed.

—

Dose,
1 to 4 gr., every third or fourth hour.

(Thomson.) " A favorite remedy of Dr Hue,
of St. Bartholomew's Hospital, in the early

stages of acute rheumatism. The dose is 1 gr.

every four hours." (Pereira.)

3. (Acetic ; Acetic exteact of meadow
SAFFEON; EXTEACTUM COLCHICI ACETICUM
(B. P.)

—

a. (B. P.) Crushed fresh corms, pre-

viously peeled, 19 ; acetic acid, 1; stir together,

press, boil, and strain through flannel, and
evaporate to a soft extract.

—

Dose, 1 to 2 gr,

with an equal weight of liquorice powder.

b. (Wholesale.) Dried corms, 14: lbs. ; acetic

acid (pyroligneous), 6 pints; distilled water,

5i gall. ; digest for 14 days, express, filter,

and evaporate. Product, 2\ to 3 lbs.

Ohs. The above extracts are generally pre-

pared from the dried corms, and hence the

very uncertain and inferior quality of those

commonly met with. They also possess less

activity than pharmacopoeial preparations.

They rapidly get dry and crumbly, and, un-
less a little spirit and oil of cloves are added,

will scarcely keep a week in warm weather
without becoming mouldy.

—

Dose, 1 to 3 gr.

two or three times a day. It is much stronger

than the common extract, and contains the ace-

tate of colchicine. Sir C. Scudamore prefers the

acetic extract prepared by the formula b (abovey

4. (Alcoholic ; Exteactum colchici alco-
HOLicuM, L.—p. Cod.). As exteact of Box.
More active than even the acetic extract. All

the preparations of colchicum are poisonous ia

large doses.

Extract of Colo'cynth. Si/n. Exteact op
BITTEE APPLE: ExTEACTUM COLOCTNTHIDIS
(Ph. L. & E.), E. C. SIMPLEX, E. C. MOLLE,
L. Prep. 1. (Ph. L.) From colocynth pulp

(cut in pieces and the seeds removed), by
simple maceration in cold water for 36 hours,

frequently pressing it with the hands, and
afterwards strongly pressing out the liquor,

which must be strained before evaporating it.

2. (Ph. E.) From the decoction. This ia

the plan adopted at Apothecaries' Hall, and
in the laboratory generally. Many houses do

not even remove the seeds.

Obs. This extract rapidly gets hard,

crumbly, and mouldy by keeping. For the

remedy, see observations on exteact of col-

chicum, above.—Dose, 5 gr. to 20 gr. ; as a

cathartic. Colocynth pulp yields above 65§ of

extract.

3. (Alcoholic J
Exteactum colocynthidis
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'AlCOHOLlCtTM, L.)—a. (Ph. Baden.) As ex-
TEAOT OF ANGELICA—Ph. Bad.)

b. (P. Cod.) From a tincture prepared with
proof si)irit. Much more active than the
simple extract. —Dose, 2 to 7 gr.

4. (Dry; Exteactum colocynthidis
BICCUM, l!)—(Ph. Bor.) As the hist, but using
spirit of the sp. gr. -900 (about 16 o. p.),

digesting at a tepid heat, evaporating to dry-
ness, and powdering.

—

Bose, 1 to 6 gr.

Extract of Colocyntli (Compound). Syn.
Compound extract of bitter apple, Ca-
thaetio extract; extractum oatharti-
cum, e. colocynthidis compositum, b. p.

Prep. 1. (B. p.) Colocynth free from seeds,

6; extract of Socotrine aloes, 12; scammony,
or resin of scammony in powder, 4; hard soap
in powder, 3; cardamoms free from capsules

in fine powder, 1 ; proof spirit, 160. Macerate
the colocynth in the spirit for four days, press

out the tincture, distil off the spirit, and add
to it the extract of aloes, the soap, and the

scammony ; tlien evaporate the residue by a
water bath to a pilular consistence, adding the

cardamoms towards the end of the process.

—

Dose, 2 to 5 gr., with 2 or 3 gr. of extract of

hyoscyamus to prevent griping.

2. (Ph. L. 1836.) Colocynth pulp (sliced,

without the seeds), 6 oz., proof spirit, 1 gal.

;

digest with a gentle heat for 4 days, expi-ess,

strain, and add, of extract of aloes (Ph. L.

1836), 12 oz., powdered scammony, 4 oz.,

-Castile soap (cut small), 3 oz., and evaporate
(distil) to a proper consistence; adding,

towards the last, powdered cardamoms, 1 oz.

3. (Wholesale.) The formula} adopted by
the wholesale druggists are mere modifications

of that of the Ph. L. 1809 ; water being used
instead of spirit as the menstruum, with
actual benefit, as we honestly believe, to the

quality of the preparation. The following are

extensively employed by those who do most in

this article, and we can speak highly of the

quality of the products obtained by their use.

a, Turkey colocynth, 18 lbs., is boiled in

about 20 times its weight of water for five

or six hours ; to the strained decoction is added
hepatic aloes, 40 lbs., which are boiled until

dissolved, when the solution is decanted. In

the mean time the colocynth is exhausted with

a second quantity of water (less than the first),

and the strained liquor is added to the undis-

solved residuum of the aloes, and boiled for a

few minutes; after which it is drawn off and
mixed with the first decoction of aloes; the

mixed liquors are then allowed to stand until

quite cold (commonly until the next day), to

deposit the resinous portion. The liquor is

next decanted or drawn off, and set evapo-

rating as quickly as possible; as soon as the

consistence of treacle is arrived at, the whole
is allowed to cool considerably, and moist sugar

(clean), 4 lbs., and Castile soap, 10 lbs. (pre-

viously melted with a little water), are added;

powdered scammony, 6 lbs., is next gradually

sifted in, the extract all the time being assidu-

ously stirred by a second person. Lastly, the
heat is further moderated, and the stirring

continued until a rather harder consistence

is acquired than is proper for the extract,

when the steam is wholly 'shut off,' or the

vessel removed fi'om the heat, and as soon as

the whole has become sufiiciently cool to pre-

vent any considerable evaporation of the spirit,

essence of cardamoms, 2 lbs. (say 1 quart), is

expertly stirred in ; and the extract at once
(whilst still warm) put into stone jars or pots,

and tied or covered over for store or use.

The product is usually labelled ' Ext. Colo-
cynth. CoMP. Opt.' It looks well, and smells

very aromatic, and is really an excellent pre-

paration.

h. Turkey colocynth, 2\ lbs. ; hepatic aloes,

5j lbs. ; powdered scammony, 1^ lb. ; powdered
cardamoms, 6 oz. (or essence, J pint; Castile

soap (genuine), 1 lb. 2 oz.; pale moist sugar, ^
lb.; proceed as last. This produces a beau-
tiful article, and of unquestionable quality,

equally effective, and milder in its action than
the College preparation. It is labelled and sent

out as Ext. Colocynth. Comp. Ph. L.

(1836).

4. (Ph. L. 1809.) Colocynth, 6 dr. (6 parts)

;

aloes, Ig oz. (12 parts); scammony, f oz. (4

parts) ; hard soap, 3 dr. (3 parts) ; cardamoms,
1 dr. (1 part) ; as No. 3, a (nearly).

Qiial., Sfc. Compound extract of colocynth

is often adulterated with acrid cathartics to

make up for the deficiency or inferiority of

its proper ingredients, and foreign matter
often becomes mixed with it by the use of

impure scammony. The presence of cape

aloes may usually be detected by the nauseous

odour; chalk (an article frequently present

in bad scammony), by placing a little ball of

the extract in a glass tube, and pouring over

it some dilute hydrochloric or acetic acid,

when an effervescence will ensue if that sub-

stance be present; jalap, scammony adulte-

rated with fecula, and other starchy sub-

stances, by the filtered decoction of the ex-

tract turning blue on the addition of tincture

of iodine ; gamboge, by the decoction becoming
deep red on the addition of liquor of potassa,

and by a filtered alcoholic solution of the

extract forming a yellow emulsion with water,

which becomes transparent and assumes a

deep-red colour on the addition of caustic

potassa ; and further, by this solution (if the

alkali is not in excess) giving a yellow preci-

pitate with acids and with acetate of lead, a

brown precipitate with sulphate of copper, and

a very dark brown one with the salts of iron

;

also by the ethereal solution of the extract

dropped on water yielding an opaque yellow

film, soluble in caustic potassa if it contains

gamboge.
Dose, 3 gr. to 15 gr. It is a safe and mild,

yet certain, purgative. It may be mixed with

calomel without the latter being decomposed.

2i or 3 gr., mixed with an equal weight of

blue pill and taken overnight forms an excellent
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aperient in dyspepsia, liver complaints, &e.

See Abeenethy Medicines.
Ois. There are few formulae which have

undergone so many alterations in the hands of

the College as that for compound extract of

colocynth. Before 1809, proof spirit was or-

dered to be employed as the mentruum, and,

omitting the soap, the preparation resembled
that of the Ph. L. 1836. In 1809, the College

directed water to be used instead of spirit, and
added a certain quantity of soap. In the next
edition of the Pharmacopoeia (1815), the soap
was again omitted; but in the edition of 1824,
the formula of 1809 was again adopted, sub-

stituting, however, proof spirit for the water.

These directions were also continued in the

edition of 1836. In the last London Pharma-
copoeia (1851) the formula for this extract is

omitted altogether, and in its place a pill

(piLTTLA coiiOCYNTHiDis composita) is in-

serted.

The compound extract of colocynth and the

simple and compound extracts of sarsaparilla

are in greater demand in the wholesale trade,

and are sold in larger quantities at a time,

than all the other medicinal extracts put to-

gether. As a proof, if it were necessary, that

honesty is the best policy, it may be mentioned
that a certain metropolitan druggist, remark-
able for the superiority of this preparation,

has obtained no inconsiderable fortune by its

sale alone ; while the host of miserable vendors
of the evaporated decoction of musty colocynth

seed, Cape aloes, worthless scammony, and
scentless cardamoms, sold under the name,
attempt to ruin each other by offering their

rubbish at a price that precludes the possi-

bility of a large profit, or even of the establish-

ment of a respectable connection.

Extract of Conia. See Exteact of Hem-
lock.

Extract of Contrayer'va. Syn. Exteacttjm
conteayeet^, L. Frep. (Palat. Cod.) From
conti'ayerva root, as exteact of cinchona—
Ph. L.

—

Dose, 10 gr. to | dr. ; as a diapho-

retic tonic in low conditions of the system.

Extract of Copai'ha. Syn. Resinous ex-
teact OF copaiba; ExTEACTUM COPAIBiE,

E. C. EESINOSUM, L. Prep. (Mr Thorn.)

From balsam of copaiba, by distilling off the

oil until the residuum assumes the consistence

of an extract.

—

Dose, 10 to 20 gr„ or more.
One of the many useless preparations which
encumber modern pharmacy. It may be taken
in 3- dr. doses without any perceptible effect

beyond a fit of indigestion.

Extract of Copal'che. Syn. Exteactum co-

PALCHi, E. coeticis c. L. Prep. From co-

palchibark {Crotonpseudo- China), as EXTEACT
OF CASCAEILLA, which it for the most part
resembles.

—

Dose, 1 to 3 gr.

Extract (Fluid) of Cotton Root. Syn. Ex-
teactum GOSSYPII eadicis fluidum (Ph.

U. S.). Cotton root in very fine powder, 16 oz.

(troy) ; macerate with glycerin, 3 fluid oz.

(old measure) ; rectified spirit, 8 oz. (old

measure) ; water, 5 oz. (old measure), in
closed percolator for 4 days ; then let the per-
colation commence, and finish it by adding
dilute alcohol (eq. vols, of alcohol -835 and
water) until 24 oz. (old measure) have been
obtained ; reserve the first 14 oz., and evapo-
rate the remaining 10 oz. (to which previously
add 1 fluid oz., old measure) of glycerin to 2
fluid oz. (old measure), and mix with the
reserved portion.

Extract of Couch Grass. Syn. Exteact of
dog's geass; Exteactum geaminis, L.
Prep. 1. (P. Cod.) From the root of couch
grass, or dog's grass (Triticum repens), as ex-
teact OF BISTOET—P. Cod.

2. From the fresh root, as exteact of
ACONITE—Ph. L.

3. (Fluid; Mellago GEAMINIS, Exteactum
geaminis fluidum, L.— Ph. Hann. 1831.)
From the decoction of the fresh root of couch
grass, evaporated to the consistence of new
honey. Pectoral.

—

Dose, 15 gr. to J dr., or
more.

Extract of Cu'bebs. Syn. Exteactum cu-
BEB^, L. Prep, 1. From the alcoholic tinc-

ture evaporated by a very gentle heat.

—

Dose,
5 gr. to 30 gr.

2. (Mr Toller.) To the last add a little

powdered Castile soap, when it begins to

thicken, and evaporate to a pilular consistence.

—Dose, 10 gr. to 30 gr.

3. (Fluid : LiQuoE cubeb^, Exteactum c.

fluidum, L.)— a. Cubebs (ground in a coffee-

mill), I5 lb.; rectified spirit, 1 quart; prepare
a tincture, either by displacement or by di-

gestion for a week, and reduce it, by distilla-

tion at a very gentle heat, until the whole
measures exactly 1 pint. Every fl. oz. repre-

sents 2 oz. of cubebs.

—

Dose, 20 to 40 drops.

b. (M. Puche.) From cubebs and proof spirit,

equal parts, by percolation; without subse-

quent evaporation. Represents its own weight
in cubebs.

—

Dose, J to 1 fl. dr.

c. (Ph. U. S. 1851.) Cubebs, 1 lb. (nearly) ;

ether, q. s. ; make 1 quart of tincture ; then
distil off I5 pint of the ether by the heat of a

water bath, and expose the residuum in a

shallow vessel until the remainder of the ether

has evaporated.

d. (Ph. U.S.) Exteactum cubebs flui-

dum. Cubebs in moderately fine powder, 16 oz.

(troy); alcohol ('817), 16 oz. (old measure).

Macerate in a closed percolator for 4 days, and
then let the percolation commence, and finish

it by adding more menstruum until 24 oz.

(old measure) have been obtained ; reserve the

first 14 oz., evaporate the remaining 10 oz. to

2 oz., and mix this with the reserved portion.

4. (Oleo-resinous ; Exteactum cuBEB.aE, E.

cubebeum, E. c. oleo-eesinosum, L.)—a.

(M. Dublanc.) The essential oil resulting from
the careful distillation of any given quantity

of cubebs, is mixed with the resinous extract

obtained by evaporating a tincture of the di'ied

residuum made with rectified spirit ; the whole

being reduced to the consistence of a thick
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syrup. 1 lb. of cubebs yields about 6 oz. of

this extract.

h. (Labelonge.) Cubebs are first exhausted
with ether, and then with proof spirit, in a

displacement apparatus ; the alcoliolic tincture

is evaporated to an extract over a water batli,

and when cold, the etliereal tincture is mixed
with it, and the mixture abiindoned to spon-

taneous evaporation until the ether is vola-

tilised.

e. (W. Procter.) An ethereal tincture (by

displacement) is poured into a large retort,

and 5-6ths is drawn over by the heat of a

water bath ; the evaporation of the residuum,

to the proper consistence, is carried on at a

beat not exceeding 120° Fahr. The formula
of the Ph. Baden is nearly similar. Said to

represent 6 to 8 times its weight in cubebs.

1 lb. yields 2 oz. of this extract.

d. (Hamb. Cod. 1845.) This resembles a
(above).

Ohs. This extract has a darkish brown
colour, and tastes and smells strongly of cubebs.

It is only slightly soluble in water.

—

Dose, 5

gr. to 20 gr. ; made into an emulsion or pills,

or enclosed in a capsule. See Cubebs.
Extract of Cu'cumber. See Elateeitjm;.

Extract of Cuspa"ria. Extract of an-
GOSTTTEA BAEK ; EXTEACTUM CUSPAEI^, E.

CORTICIS C, E. ANGOSTUE^, L. Prep. 1.

From angostura bark, as exteact oe cin-

chona—Ph. L.

2. (Alcoholic.) As exteact of cinchona
—Ph. E. Stronger than the last. Both are

aromatic, bitter, tonic, and stimulant.

—

Dose,
10 gr. to i dr. ; in dyspepsia, chronic diar-

rhoea, dysentery, &c.

Extract of Daffodil. Syn. Exteactum nae-
Cissi, L. Prep. 1. From the fresh flowers of

daffodil or yellow narcissus {Narcissus 'pseudo-

narcissus), as extract op aconite—Ph. L,
2. (Alcoholic.) From the dried flowers, as

EXTRACT OE BOX. Both are pectoral and ex-

pectorant; and in large doses nauseant and
emetic.

—

Dose, J gr. to 2 gr. ; in hooping-
cough, &c.

Extract of Dandeli'on. See Extract of
Taeaxactjm.

Extract of Digita'lis. See Extract of Fox-
glove.

Extract of Dog's Grass. See Extract of
CotrcH Geass.

Extract of Dog'wood. St/n. Extractitm
CORNus, E. coeni, L. Prep. From American
or tree dogwood (Cornus Florida), as extract
of cinchona bark.

Obs. In its general efl'ects, American dog-
wood approaches the cinchonas, and is said to

be not inferior to them in the cure of inter-

mittents. (Bigelow.) It contains a peculiar

bitter principle, called cornine. Several other
varieties of the genus Cornus, as round-leaved
dogwood {Cornus circinata), swamp dogwood
{Cornus sericea), &Ci, are used in America, but
are less valuable.

Extracts, Dried or Powdered. Syn. Ex-

tracta sicca vel pttlverata (Ph. Prus.).

These arc made by mixing 4 parts of the ex-

tract with 1 part of powder of sugar of milk,

and setting the mixture in a warm place till

dry.

Triturate the mass to powder, adding more
of the sugar of milk if necessary, to make the
weight the same as the extract used. The
German Pharmacopoeia directs them to bo
mixed with dextrin, and then dried at a tem-
perature of 122° Fahr., and, w hile still warm,
triturated into a uniform powder, with dex-
trin q. s to make the weight of the powder
equal to twice the weight of the extract

employed.

Extract of Dulcama"ra. See Extract op
Bitter Sweet.

Extract of Elate'rium. Syn. Inspissated
juice of the squirting CUCUMBER; SUCCUS
SPISSATUS MOMORDic^ ELATEEii. For pre-

paration and recent synonyms, see Elate-
EIUM.

Extract of El'der Berries. Syn. Eider rob ;

RooB SAMBuci, Extractum sambuci, E. s.

NIGR^, E. BaCCARUM S., SUCCUS SAMBUCI
INSPISSATUS, L. Prep. 1. (Ph. L. 1788.)
The expressed and depurated juice of elder

berries, evaporated to the consistence of
honey.

2. '(Ph. E. 1744.) To the above, when it

begins to thicken, add l-5th part of sugar.

3. (Ph. Bor.) As the last (nearly), but
adding only 1 oz. of white sugar to each pound
of the extract whilst still warm.

—

Dose, 1 to

4 dr. ; in rheumatism, gout, and various skin
affections.

Extract of El'ecampane. Syn. Extractum
INUL^, E. RADICUM I. CAMPAN^, E. HeLENII,
L. Prep. 1. (Ph. L. 1746.) From a decoctiou
of the dried root.

2. (P. Cod.) As EXTRACT OF BISTORT—P.
Cod.

3. (Ph. Suec. 1845.) From a tincture pre*

pared with proof spirit and water, equal parts.—Dose, 10 gr. to J dr. ; as a diaphoretic,

expectorant, and tonic ; in asthma, hooping-
cough, various skin diseases, &c.

Extract of Elm. Syn. Exteactum uimi,
E. COETicis u., L. Prep. 1. From the decoction

of the bark of the common elm ( Ulmus cam-
pestris.

2. Soubeiran.) As exteact of box. As-
tringent and alterative.

—

Dose, 20 gr. to 1

dr. ; in secondary syphilis, chronic skin affec-

tions, &c.

Extract of Er'got. Syn. Aqueous extract
of ergot. Hemostatic extract ; Exteac-
tum eegote, E. e. aquosum, E. secalis
CORNUTi, E. hemostaticum, L. Prep. 1. (B.

P.) Extractum Mrgotce Liquidum. Ergot in

coarse powder, 16 ; ether, 20 ; distilled water,

70; rectified spirit, 8. Shake the ether in a
bottle with half its bulk of the water, and,

after separation, decant the ether. Place iha .

ergot in a percolator, and free it from oil by
passing the washed ether through it ; remove .:
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the marc and digest it in the remainder of the

water for twelve hours at 160° F. Press out

the liquor, and evaporate it to 9, and when
cold add the 8 of spirit j allow it to stand for

an hour to coagulate, filter, and make up the

quantity to 16.

—

Dose, 15 to 30 minims.
According to Squire, the amount of ether

employed should be double the above, in two
percolations, and the marc should be dried in

the air before digesting with water. See Ee-
GOTiNE (Bonjeau's).

2. (Alcoholic; Exteactttm eegot^ alco-
HoiiiCTTM, L.) See Eegotine (Wigger's).

Extract of Eucalyptus Globulus. Syn. Ex-
TEACTUM EUCALYPTI GLOBUII. (Griffith.)

Prep. Eucalyptus leaves cut at will. Distil

the volatile oil with water ; exhaust the resi-

due in the still with water, prepare an extract,

exhaust this with alcohol, evaporate to the

consistence of an extract, and, while cooling,

stir in the volatile oil.

—

Dose, 2 gr. to 8 gr.

Extract of Fern. Si/n. Exteactum eilicis

liiQuiDXTM—B. P. See Exteact of Male
Feen.

Extract of Fleabane (Canadian). Syn. Ex-
teactum EEiGEEONis. Frep. 1. From Ca-
nadian fleabane, by evaporating an aqueous
infusion.

—

Dose, 5 to 10 gr.

2, (Exteactum eeigeeontis Canadensis
FiuiDUM—Ph. U. S.) Canadian erigeron in

moderately coarse powder, 16 oz. (troy);

rectified spirit, 16 oz. (old measure). Proceed
as for fluid extract of cubebs (Ph. U. S.).

Extract of Flesh. See Exteact of Meat,
Essence of Beef, Tea (Beef), &c.

Extract of Fox'glove. Syti. Exteactum
DIGITALIS (Ph. E.), L. Prep. 1. (Ph. L. 1836.)
From the leaves of Digitalis purpurea, as ex-
teact OF aconite—(Ph. L.)

2. (Ph. E.) From the filtered expressed
juice, either evaporated in vacuo, with the
aid of heat, or by exposure to a current of

dry air.

3. (P. Cod.)

—

a. As exteact op bistoet
—P. Cod.

h. As exteact of box—P. Cod.
4. (Ph. Baden.) As alcoholic exteact of

aconite—Ph. Bad,
Obs. The juice of foxglove is very readily

injured by exposure to air and heat. The
evaporation should therefore be conducted as

rapidly as possible, but at a low temperature.
It is narcotic, sedative, and is powerfully poi-

sonous.

—

Dose, i gr., cautiously increased to 2
or 3 gr. It is princiiJally given in fevers,

dropsy, diseases of the heart, pulmonary con-

sumption, epilepsy, scrofula, and asthma. This
extract spoils by long keeping. The last two
are stronger than the rest, and keep better. It

is omitted in the present Ph. L.

Extract of Fu'mitory. Syn. Exteactum
PUMAEI^, L. Prep. 1. From either the in-

fusion or decoction of the dried leaves of com-
mon fumitory (Fumaria officinalis).

2. (B. Cod.) From the clarified juice of the
fresh herb. Slightly aperient, diaphoretic,

and alterative. It has been given in obstruc-
tions of the liver and cutaneous afEectiona of
the leprous kind.

Extract of Galls. Syn. Exteactttm GtAllm,
E. gallaeum, L. Prep. 1. From the in-

fusion by maceration or displacement with
cold water.

2. From the hot infusion or decoction. The
first is to be preferred. Astringent. Used
chiefly in ointments and injections for piles,

foul ulcers, &c., and, internally, in haemor-
rhages, spitting of blood, &c.

Extract of Gen'tian. Syn. Exteactum
6ENTiAN.ffi (B. P.), L. Prep. 1. (Ph. L.)
Gentian root (sliced), 3 lbs. ; distilled water
(temperate), 4 pints; macerate for 12 hours,
and gently express the liquor; repeat the
maceration with water, 1 quart, for 6 hours j

and evaporate the mixed liquors.

2. (Ph. L. 1836.) From the ordinary infu-

sion of the root made with 10 or 12 times its

weight of boiling water, the maceration being
continued for 24 hours.

3. (Ph. E.) From an infusion prepared
by percolation with cold water. The for-

mulae of the Ph. Baden, Paris, and U. S. are
similar.

4. (B. P.) Gentian, 1 lb. ; water (boiling),

10 ; macerate for 2 hours, boil 15 minutes,
strain, and evaporate to a soft pilular consist-

ence.

—

Dose, 10 to 15 gr.

5. (Ph. D. 1826.) From the decoction.

Obs. On the large scale, this extract is

almost universally prepared by exhausting the
root by coction with water, as in the last

formula. When well prepared it is one ofthe
smoothest and brightest extracts of the Phar-
macopoeia. Good gentian root yields by infu-

sion in hot water fully 50^, and by decoction

about 60% of extract.

—

Dose, 10 gr. to 30
gr., two or three times daily, as a stomachic
bitter and tonic ; either alone or combined
with rhubarb, ginger, or aloes. It is, how-
ever, more especially used as a vehicle for

chalybeates and other metallic preparations.

The principal consumption of extract of gen-
tian is by the brewers, in lieu of hops.

6. (Haed e. of g. ; E. D. dueum, L.) The
last dried by a gentle heat until brittle enough
to powder.

Extract (Fluid) of Ginger. Syn. Exteac-
tum ZINGIBEEIS FLUIDUM. (Ph. U. S.) As
fluid extract of cubebs, but using rectified

spirit.

Extract (Fluid) of Golden Seal. Syn. (Ph.

U. S.) Exteactum Hydrastis Fluidum,
Prep. Hydrastis (Golden Seal) in very fine

powder, 16 oz. (troy) ; macerate with 2 oz.

(old measure) of glycerine ; rectified spirit, 14
oz. (old measure), in closed percolator for 4
days ; then let the percolation commence, and
finish it by adding a mixture consisting of 2
parts of spirit and 1 of water, until 24 oz.

(old measure) have been obtained. Remove
the first 14 oe. j evaporate the remaining^lO
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oz. to 2 oz. (old measure), and mix with the

reserved portion.

Extract, Goulard's. See Soiui'iON of Sub-

ACETATE OF Lead.
Extract of Guaiac'um. Syn. Exteaotum

GUAIACI, L. Prep. 1. (Ph. L. 1746.) From
lignum vitsB shavings or sawdust, exhausted

by coction with water ; as soon as the mass be-

comes thick, l-8th of rectified spirit is to be

added.

2. As the last, omitting the spirit. Dia-

phoretic, diuretic, and alterative ; in dropsy,

gout, rheumatism, skin diseases, &c.

Extract of Guarana'. Syn. Exteactttm
GUAEAN^, E. PAULLiNi^, L. Prep. (Dr

Gavrelle.) From tincture of guarana (seeds of

Paullinia sorbilis), prepared by coction with

proof spirit. Tonic and alterative.

—

JDose, 2

to 5 gr., twice or thrice daily.

Extract, Hsemostat'ic. See Exteact of

Eegot.
Extract ofHedge Hyssop. Syn. Exteaotum

GEATIOL^, L. Prep. 1. (Ph. Bor.) From
the herb {Graiiola officinalis), as ALCOHOLIC
EXTEACT OF ACONITE—Ph. Bor.

2. (Ph. Baden.) As Exteact of aconite
—Ph. Baden.

3. (Vinous.) As vinous exteact of cin-

chona. Purgative, diuretic, and vermifuge.
—Dose, 2 to 5 gr., gradually increased,

watching its effects ; in dropsy, jaundice, gout,

&c. It has been said to be the basis of the

celebrated ' Eau Medicinale d'Husson.'

Extract of Hellebore. The extracts pre-

pared from three different plants may be in-

cluded under this head :

—

1. (Exteact of black helleboee ; Ex-
teaotum HELLEBOEI, E. H. NIGEI, L.)

—

a. (Ph.

L., 1788.) From the infusion or decoction of

black hellebore {Selleborus officinalis).—
Dose, 5 to 12 gr.

b. (Alcoholic—P. Cod. & Ph. U. S.) As
EXTEACT OF BOX (nearly). That of the Ph.

Bad. is similar.

—

Dose, 3 to 8 gr.

c. (Vino-alcoholic—Cottereau.) Powdered
black hellebore, 2 lbs. ; salt of tartar, J lb.

;

dilute alcohol (sp. gr. -935), 7 pints ; digest 12

hours, and express the tincture ; add to the

marc, white wine, 7 pints; digest for 24

hours, express, mix the tincture, filter, and

evaporate.

—

Dose, 2 to 6 gr.

Obs. When prepared by coction with water

till exhausted of soluble matter, black helle-

bore root yields about 40§ of extract. In small

doses it is alterative, purgative, and resolv-

ent ; in larger ones, it is a drastic, hydragogue

cathartic, and emmenagogue, dangerous unless

combined and its effects carefully watched.

2. (Exteact of geeen helleboee, E. of
ameeican h., e. of itch-wood ; exteactum
VEEATEI TIEIDIS, L.) From the fresh root

(rhizome) of the green hellebore (Veratrum
viride), as exteact of aconite—Ph. L.

—

Dose, ^ to 1^ gr. Used in America in the same
cases as white hellebore.

8. (Exteact of white helleboee j Ex-

TEACTUT- VEEATEI, E. HELLEBOEI ALBI, L.)

From the root (rhizome) of the white hellebore

( Veratrum album), as EXTEACT OF BLACK HEL-

LEBOEE.

—

Dose, J^ gr- to i gr. Emetic, pur-

gatlve, stimulant, and highly acrid. In gout,

rheumatism, and nervous affections, mania, &c.

See Veeateine.
Extract of Hemlock. Syn. Inspissated

JUICE OP HEMLOCK; EXTEACTUM CONII (B.

P.), SUCCUS SPISSATUS CONII, L. Prep. 1.

(B. p.) The inspissated juice of the fresh

plant, prepared as directed for EXTEACTUM
BELLADONNA.

—

Dose, 4 to 6 gr.

2. (Ph. L.) From the fresh plant (Conium

maculatum), as exteact of aconite.—Ph. L.

3. (Ph. E.) As exteact of foxglove—
Ph. E.

4. (Ph. D.) As exteact of belladonna
—Ph. D.

Obs. Of all the inspissated juices (not even

excepting that of aconite), this is the one

most readily injured by exposure to the air

and heat, and which soonest loses its qualities

by age. Its active principle is conine. Ex-

tract of hemlock has a greenish colour, and a

strong odoxu- of the fresh-bruised plant. It is

" of good quality only when a very strong odour

of conia (a 'mouse-odour') is disengaged by

degrees, on its being carefully triturated with

liquor of potassa." (Ph. E.) " The extracts of

hemlock may become feeble, if not inert, in

one of two ways,—either by the heat being

continued after the concentration has been

carried to a certain extent, or by long keeping.

On the one hand, I have always observed that

from the point at which the extract attains

the consistence of thin syrup, ammonia begins

to be given off in abundance, together with a

modified odour of conine ; and, on the other

hand, I have found extracts which were un-

questionably well prepared at first, entirely

destitute of conine in a few years." (Chris-

tison.) " The most active extract is that which

is procured by moderate pressure from the

leaves only." (Brande.) " The extract of the

Ph. D., being freed from the inert albumen

and chlorophyll, contains most of the active

principle, and is nearly soluble in water."

(Royle.) On the large scale, the whole of the

green portion of the plant is pressed for juice.

1 cwt. of hemlock yields from 3 to 5 lbs. of

extract.

—

Dose, 2 gr., gradually increased to

5 gr., or more, until some obvious effect is

produced; as an anodyne, alterative, and re-

solvent in various obstinate disorders, as glan-

dular and visceral enlargements, foul and

painful ulcers, scrofula, cancer, neuralgia,

rheumatism, troublesome coughs, &c.

5. (Alcoholic; Exteactum conii alco-

HOLICUM, h)—a. (Ph. Baden.) As ALCOHOLIC
EXTEACT OF ACONITE—Ph. Baden.

b. (P. Cod.) As the last, but using proof

spirit.

—

Dose, | to 2 gr.

6. (Dried; Exteactum conii siccum, L.)

—a. As the deied exteact of aconite—P,

Cod.
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h. (Archer.) By drying the extract of the

Dublin College with a continuous current of

warm air.

7. (EXTEACTXTM CONII SEMINIS ALCOHOLI-
CtTM. (P. Cod.) Frep. Hemlock seeds in

coarse powder, 1 lb ;
percolate with proof

spirit until exhausted. Distil off most of the

spirit, and evaporate residije in a water bath

to pilular consistence.

Extract of Hemp. Syn. Exteact of Ameei-
CAN HEMP ; EXTEACTUM APOCYNI, E. A. CAN-
NABINI, L. Frep. From the root of the Apo-
cynum cannabinum, as EXTEACT of gentian.
A hydragogue cathartic.

—

Lose, 2 to 6 gr. ;

in dropsy, &c. The plant from which this

extract is prepared is called ' Indian hemp '

in the United States of America, a practice

which should be avoided, as this name is now
almost exclusively appropriated to Cannabic
Indica, a variety of the common hemp {Can-

nabis sativa, var. Indica) growing in India.

See Exteact of Indian Hemp.

Extract of Hen'bane. Syn. Exteact of
EYOSCTAMUS ; EXTEACTUM HTOSCTAMI (B.

P.), SUCCUS SPISSATFS HYOSCYAMI, L. Frep.
1. (Ph. L.) Prom the fresh leaves and leaf-

stems ofcommon henbane {FLyosct/amus niger),

as EXTEACT OF ACONITE—Ph. L.

2. (Ph. £.) As EXTEACT OF FOXGLOVE

—

Ph. E.

3. (Ph. P.) From the fresh leaves and young
branches, as EXTEACT of belladonna.—
Dose, 3 to 6 gr.

4. (Ph. U. S.) From the expressed juice

coagulated by heat and strained.

Obs. In the Paris Codex Extracts are or-

dered to be prepared from henbane both by the
processes Nos. 1 and 4 above.— Product (by the
ordinary method) :—1 lb. of the fresh leaves

yielded fully 8 dr. of extract (Geiger); 1 cwt.

yielded 4 to 5 1b. (Brande) j 1 cwt. of the re-

cent plant yielded, by an ordinary screw press,

59^ lbs. of juice, and this evaporatedin a water
bath gave 5 lbs. 9oz. of extract (Squire); If
cwt. of the green herb yielded 11 lbs. of extract

(Gray).

—

Dose, 2 to 10 gr. ; as an anodyne,
hypnotic, antispasmodic, sedative, and nar-

cotic, more especially in those cases in which
the use of opium is objectionable. Externally,

as a topical application to sore or inflamed

parts, either made into an ointment or spread
on plaster.

5. (Alcoholic ; EXTEACTUM HYOSCYAMI al-
COHOLicuM, L.) The formulae ofthe Ph. Bad.,
Par. & U. S. are similar to those for alcoholic
EXTEACT of aconite.

6. (E. OF HENBANE SEEDS; EXTEACTrMSE-
MiNUM HYOSCYAMI, L.—P. Cod.) An extract

of the seeds made with spirit sp. gr. "900 (
=

about 16 0. p.) is dissolved in 4 parts of cold

water, and the solution filtered and evaporated.

Stronger than the simple extract.

—

Dose, \ to

3gr.

ExtractofHo'ly This'tie. Syn. Exteactum
CAEDui BENEDiCTi, L. Frep. 1. (Ph. Baden.)

I

From holy or blessed thistle (Carduus Bene-
dicius) by displacement with cold water.

2. (Ph. Bor.) As exteact of gentian—
Ph. L. (nearly). Tonic, diaphoretic, febri-

fuge, often diuretic, and occasionally emetic.—Dose, 5 to 15 gr., as a tonic or stomachic
chiefly.

Extract of Hops. Syn. Exteactum ltipuli
(B. P., Ph. L. & E.) : E. HUMULi (Ph. D.), L.
Frep. 1. (B. P.) Hop, 8; rectified spirit,

15 ; distilled water, 80. Macerate the hop in

the spirit for 7 days, press out the tincture,

filter, and distil off the spirit, leaving a soft

extract; boil the residual hop with the water
for one hour, then express the liquor, strain,

and evaporate on a water bath to the consist-

ence of a soft extract. Mix the two extracts,

and evaporate at a temperature not exceeding
160° to a pilular consistence.

—

Dose, 5 to

10 gr.

2. (Ph. L.) From commercial hops (the

strobiles or catkins of Humulus Lupulus), 2|;

lbs. ; boiling distilled water, 2 galls. ; mace-
rate for 24 hours, boil to a gallon, strain

whilst hot, and evaporate to a proper con-

sistence. The form of the Ph. E. is nearly

similar.

3. (Ph. D.) As exteact of aloes—Ph. D.
Tonic and stomachic, and slightly anodyne
and hypnotic.

—

Dose, 5 gr. to 30 gr. ; in

dyspepsia, and cases that do not permit of the

use of opium. 1 cwt. of ordinary hops yield

about 40 lbs. of extract. (Brande.) The drug-
gists usually employ hops 2 or more years old,

called by the dealers 'yearlings,' 'olds,' or
' old olds,' because these may be purchased at

f to ^ the price of those of the last season's

growth. The first of the above are estimated

to have only | the strength of new hops ; the
second about ^ ; and the last little or none, at

least in a medical point of view.

4. (Alcoholic; EXTEACTUM LUPULT ALCO-
HOLICUM, L.—Cottereau.) By displacement
with proof spirit. Stronger than the aqueous
extract.

Extract of Hore'hound. Syn. Exteactitm
MAEEUBii, L. Frep. 1. From the fresh herb,

as exteact of aconite.
2. From the infusion or decoction. Anti-

spasmodic, pectoral, tonic, and emmenagogue.—Dose, 10 gr. to 1 dr.

3. (Ph. Baden.) By displacement with cold

water.

4. (Alcoholic; Exteactfm maeettbii alco-
holicum, L.)—a. From a tincture made with
proof spirit. Said by M. Thoriel to possess

considerable power as a febrifuge.

—

Dose, 5 gr.

to 20 gr.

b. (Ph. Lusit.) From a tincture made with

a mixture of rectified spirit, 1 part, and water,

7 parts. Inferior to the last.

Extract of Ind'ian Hemp. Syn. Cannabine,
Hemp eesin. Alcoholic exteact of Indian
HEMP ; Exteactum cannabis iNDiciE, E. c. I.

alcoholicum, Resina cannabis, L. Frep.

1. (B. P.) Indian hemp in coarse powder, 1

;
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rectified spirit, 5; macerate seven days, press

out the tincture, distil off tlie spirit, and
evaporate.

—

Dose, i to 1 grain in pill.

2. (O'Sliaughuessy.) Tlie dried resinous

tops of IndiaQ hemp ('gunjah ') are boiled in

rectified spirit until all the resin is taken up,

when most of the spirit is distilled off, and the

evaporation completed by the heat of a water
bath. 1 cwt. yields about 7 lbs.

3. (Robertson). By slowly acting on the
• gunjah ' with the vapour of alcohol, by a spe-

cies of percolation ; the spirit of the resulting

tincture is partly removed by distillation, and
the rest by slow evaporation at a temperature
not above 150° Fahr. 1 cwt. yields about
8 lbs.

—

Dose of the last two, 1 to 3 gr., gra-

dually increased.

4. (Messrs. Smith.) The bruised ' gunjah '

is exhausted with tepid water, then with a solu-

tion of carbonate of soda (1 of carbonate to 2
of gunjah), and next with pure water; it is

then pressed, dried, and exhausted by displace-

ment with rectified spirit; the tincture is agi-

tated with a milk of lime (containing 1 oz. of

lime for every lb. of gunjah), and, after filtra-

tion or decantation, any retained lime is pre-

cipitated by a little sulphuric acid in slight

excess; the tincture is next agitated with ani-

mal charcoal, and again filtered ; most of the

spirit is now removed by distillation, and 3 or

4 times its bulk of water being added, the re-

maining spirit is removed by a gentle heat

;

lastly, the remaining water is poured off, and
the resin remaining washed with fresh water,

and di-ied. Product, 6^.—Commencing dose,

i gr.

3. (Purified; ExTRACTUM CANNABIS Indict
PtrEiFiCATTJM, L.—Ph. D.) From the crude
extract of Indian hemp, as imported (' chue-
Eus '), 1 oz. ; rectified spirit, 4 fl. oz. ; dissolve,

and after defecation, decant, and evaporate.

Obs. The preparations of Indian hemp are

said to be anaesthetic, anodyne, hypnotic, sti-

mulant, phrenic, and aphrodisiac, and, in over-

doses, to produce catalepsy. They have been
recommended in hysteria, hydrophobia, cholera,

rheumatism, chorea, convulsions, and various

other painful spasmodic and nervous affections

of a serious character. According to the ob-

servations of Dr O'Shaughnessy, 1 gr. of the

extract produced catalepsy in a rheumatic
patient. The extract prepared with the plant

grown in our botanic gardens has quite a differ-

ent effect to that of the Indian plant; and it

also appears that the inhabitants of this coun-

try are less susceptible to its action than those

of India, and consequently bear the drug in

larger doses. This hemp is known in India
as the ' increaser of pleasure,' the ' exciter of

desire,' the ' cementer of friendship,' the
'causer of a reeling gait,' the 'laughter-

mover,' &c. See ExTEACT oe Hemp {above),

Hemp, &c.

Extract of Ipecac'uanlia. Syn. Exteactum
IPECACUANHA, L. Frep. 1. (P. Cod.) From
ipecacuanha, as exteaot of box.—P. Cod.

2. (Ph. Bor.) As Extract of henbane
SEEDS. Expectorant and emetic.

—

Dose, li to

8gr.
Extract of I'ron. S^n. Exteactum feeri,

E. MAETis, L. Prep, 1. From tincture of
tartarised iron.

—

Dose, 2 to 10 gr.j as a
chalybeate tonic.

2. (Compound.) See EXTRACT OF Apple.
Extract of Jabor'andi (Fluid). (F.V.Greene,

'Amor. Journ. Pliarm.,' 1877.) Frep. Jabor-
andi leaves in moderately fine powder, 16 troy
oz. ; alcohol (50 per cent.), a sufiicient quan-
tity. Moisten the powder thoroughly with the
menstruum, pack in a conical glass percolator,

place a layer of two inches of well- washed sand
on the top of the cloth covering the mater'al,

add menstruum until the liquid begins to drop
from the percolator, when the lower orifice is

to be closed with a cork, and the percolator
securely covered ; set aside in a moderately
warm place for four days. At the expiration

of this time remove the cork, and add more
menstruum by degrees until the material is

exhausted. The first 14 ounces (old measure)
of the percolate are to be reserved, and the
remainder evaporated on a water bath, with
constant stirring towards the close, to 2 fluid

ounces (old measure), which are to be added
to the reserved portion. If the percolation

and evaporation have been properly performed
the fluid extract wiU not required to be
filtered.

Extract of Jal'ap. Si/n. Exteactum jalaps
(B. P.), E. sive eesina jalaps (Ph. E.), L.
Frep. 1. (B. P.) Jalap in coarse powder, 1

;

rectified spirit, 5 ; distilled water, 10 ; mace-
rate the jalap in the spirit for seven days,

press out the tincture, then filter, and distil

off the spirit, leaving a soft extract; again
macerate the residual jalap in the water for

four hours, express, strain through flannel, and
evaporate by a water bath to a soft extract;

mix the two extracts, and evaporate at a tem-
perature not exceeding 140° F. to a proper con-

sistence for forming pills.

—

Dose, 5 to 15 gr.

2. (Ph. L.) Jalap (powdered) 2^ lbs. ; rec-

tified spirit, 1 gall. ; digest four days, and ex-

press the tincture ; boil the ' marc ' in water,

2 galls. ; until reduced to i gall. : filter the
tincture and decoction separately, and let the
one distil and the other evaporate until each
thickens ; lastly, mix the two and complete
the evaporation.

—

Froduct. About 66g= 16g
of alcoliolic and 50§ of aqueous extract.

(Brande.) 18 lbs. yield 12 lbs. of extract.

(Lab. Journ.)

—

Dose, 6 to 15 gr.

3. (Ph. E.) From tincture ofjalap prepared

by displacement with rectified spirit. It con-

sists of impure resin of jalap. It is more
active than the last.

—

Frod. 16§.

—

Dose, 2 to

6gr,
4. (Ph. Ed. 1744, Exteactum jalaps

ALEALiNUM.) As extract jalap (B. P.) adding
for every pound of jalap, 1 oz., or q. s. of car-

bonate of potash.

Obs, Extract of jalap is an active purgative
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It should be well beaten up with a little sul-

phate of potassa, sugar, or some aromatic pow-
der, to prevent it griping. The substance

commonly sold as extract of jalap in the shops

is prepared by boiling jalap root for 3 or 4
hours in water, when it is taken out, and well

bruised or sliced, and again boiled with water
until exhausted of soluble matter. The mixed
decoctions are then allowed 12 or 14 hours for

defecation, after which the supernatant por-

tion is decanted and evaporated.

Extract of jalap " should be kept in the soft

state (EXTEACTTJM JALAPS, E. J. MOLLE), SO

as to form pills; and in the hard state (haed
EXTEACT OP JALAP; EXTEACTTTM JALAPS DU-
eum), that it may be rubbed to powder."
(Ph. L.)

Extract of Jasmine (Yellow). Syn. Ex-
TEACTUM Geisemii pluidum. (Ph. U. S.)

Prep. Yellow jasmine in very fine powder,

16 oz. (troy) ; rectified spirit, 16 oz. (old mea-
sure). Proceed as for fluid extract of cubebs.

(Ph. U. S.)

Extract of Ju'niper. Syn. Exteacttim
JUNiPEEi, E. BACCAEUM J., L. Prep. (P.

Cod.) Macerate juniper berries in water at
77° to 86° Pahr., for 24 hours, strain, repeat

the process with a fresh quantity of water, mix
the liquors, filter, and evaporate.

—

Dose, 20
gr. to 1 dr. ; as a stimulant diuretic, in dropsy,

&c. ; and also as a pill-basis.

Extract of Kalada'na. Syn. Exteactum
kaladaNjE, L. Prep. (Bengal Disp.) From
the tincture of the seeds of kaladana {PJiar-

hitis Nil). Purgative said to be equal to

EXTEACT OF JALAP, and of double the
strength.

Extract of Lettuce, Syn. Inspissated juice
OF LETTUCE ; ExTEACTUM LACTUC^ (B. P.),

L. Prep. 1. (B. P.) The inspissated juice

evaporated to a pillular consistence, according
to the directions given for exteactum bella-
donna.

2. (Ph. L.) From the fresh leaves of garden
lettuce {Lactuca sativa), as extract of aco-
nite—Ph. L. A.nodyne, sedative, hypnotic,

and antispasmodic.

—

Dose, 3 to 10 gr. 1 cwt.

of lettuce yields 4 lbs. to 5 lbs. of extract.

3. (Probait.) From the external parts of

the stalks and the old and yellow leaves, alter

the plants have flowered, by maceration in

water for 24 hours, and decoction for 2 hours

;

the expressed liquid is first evaporated by a
gentle heat, and afterwards spread on shallow
dishes, and dried by exposure to a current of

air. Stronger than the last.

—

Dose, 1 to 5 gr.

4. (E. OF WILD lettuce. Inspissated juice
of w. l. ; Exteactum lactuca vieosa,
Succus spissatus l. v.—Ph. E., L.)

—

a.

(Ph. E.) From the leaves of strong-scented
wild lettuce {Lactuca virosa).^

b. (P. Cod.) As alcoholic exteact of
aconite.—p. Cod.

c. (Ph. Baden.) As exteact of foxglove—Ph. Baden. See Lactucaeium.
1 See general instructions, p. 082.

Extract of Liq'uorice. Syn. Exteactum
GLTCYEEHizA (B. P.), L. Prep. 1. (Soft e.

of l. ; Exteactum gltcteehiza molle, L.)—a. (Ph. L.) From fresh liquorice root, as

exteact of hops—Ph. L.
b. (Ph. E.) From the fresh root, cut into

slices, dried, and powdered, as exteact op
GENTIAN— Ph. E. The form of the Ph.
Baden is very similar.

c. (Ph. D.) As ordered for simple extracts

(exteacta simplicioea—Ph. D.).

d. (B. P.) Liquorice root in coarse powder,

1 ; cold distilled water, 5 ; macerate the root

in half the water for twelve hours, strain, and
press; again macerate the pressed marc with
the remainder of the water for 6 hours, strain

and press, mix the strained liquors, heat to

212° F., strain, and evaporate to a pill con-

sistence.

—

Dose, i 1 dr.

e. (B. P. Exteactum glycyeehiza liqui-

DUM.) Prep. Liquorice root in coarse pow-
der, 1 lb. ; distilled water, 4 pints. Macerate
the liquorice with two pints of water for

twelve hours, strain, and press; again mace-
rate the pressed marc with the remainder of

the water for six hours, strain, and press. Mix
the strained liquors, heat to 212° Fahr., and
strain through flannel ; then evaporate by a

water bath until it has acquired, when cold, a

specific gravity of 1*160; add to this one eighth

of its volume of rectified spirit; let the

mixture stand for twelve hours and filter.

/. (U. S. Disp.) Crude liquorice (Spanish
juice), q. s. is dissolved in water, and the so-

lution filtered and evaporated. To produce a

good article (exteactum glycyeehiza puei-
ficatum) in this way, the solution should be

allowed some hours for defecation, and should

not be decanted and strained until quite cold.

Obs. Soft extract of liquorice is often em-
ployed as a pill-basis, and the hard extract

(Spanish juice, &c.) is used as a lozenge to

allay tickling cough. The principal portion of

the latter is, however, consumed by the porter

brewers and brewers' druggists. The product

of the last formula, evaporated until it is

quite solid when cold, and made into small

pipes, sticks, or rolls, forms the BEST eefined
LIQUOEICE or EEFINED JUICE of the

shops.

2. (Haed e. of l., Spanish juice, S.

LIQUOEICE, GlYCYERHIZIN, BlACK SUGAR;
Exteactum glycyeehiza simplex, E. g.

DUEUM, Succus g., S. g. spissatus, L.) This

is seldom prepared by the English druggists,

being principally imported in the dry st:ite

from Spain and Italy. That from Solazzi

(Solazzi juice) is the most esteemed. A great

deal of the foreign extract is mixed with fecula,

or the pulp of plums, hence its inferior quality.

It also frequently contains copper, derived from
the boilers in which it is prepared. The ex-

tract prepared from the fresh root is usually

preferred to the best foreign, as the latter has

a less sweet and agreeable taste. Refined
JUICE is prepared by dissolving the foreign
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juice in water, filtering and evaporating. See
' LiQTTOEiCE, and above.

Extract of Lobelia. Syn. Acetic extract
'of Indian tobacco; Exteactum lobelite,

E, I;, inflate:, L. Prep. (W. Proctor.)

Lobelia seeds (bruised), 8 oz. ; dilute alcohol

(sp. gr, "935), 4 pints ; acetic acid, 1 fl. oz.

;

by maceration or 24 hours, and subsequent
displacement. Expectorant and diaphoretic,

in small doses ; emetic and narcotic, in larger

ones. It is principally used in asthma and
other chest diseases.

—

Dose, \ gr. to 5 gr.

Extract of Log'wood. Syn. Exteactttm
H^MATOXYLI (B. P.), E. H. CaMPECHIANI,
(Ph. E.), L. Prep. 1. (B. P.) Logwood in

chips,!; boiling distilled water, 10; macerate
24 hours, boil to 5, strain, and evaporate to

an extract, but not in iron vessels.

2. (Ph. L.) Prom cut logwood (logwood
chips), as exteact of hops—Ph. L.

3. (Ph. E.) As the last (nearly). '

4. (Ph. D. 1826 and Wholesale.) From the

decoction.

Obs, The Ph. U. S. 1841 orders the wood
to be rasped. The Pb. Baden directs dis-

placement with cold water. On the large scale,

this extract is prepared solely by decoction.

1 cwt. of wood yields about 20 lbs. of extract

(Brande); 80 lbs. yield 14 lbs. of extract

(Gray.) It is kept in two states—hard (ex-

TEACTUM H^MATOXTLI DUEUM) and Soft (e

H. moile). Tlie dose of the first is 10 to 20
gr., dissolved in wine, or any cordial water

;

as an astringent, after each motion in diarr-

hoea ; the second is often employed as a lozenge

• in the same disease, and is an inexpensive and
agreeable remedy for simple relaxation of the

bowels.

Extract of Lov'age. Syn. Exteactum le-

TISTICI, L. Prep. (Ph. Baden.) From lovage

{Levisticum officinale), as EXTEACT OF Bis-

TOET—p. Cod. Aromatic, stomachic, and
diaphoretic.

—

Dose, 5 to 15 gr.

Extract of Lu'puline. Syn. Exteactum
lUPUiiiN^, L. Prep. 1. From lupuline (the

powder separated from hops by rubbing and
sifting), by infusion in cold water, or by dis-

placement.

2. (Exteactum LUBtrLiN^ coctione pa-

EATX7M.) From the decoction. Both similar

to extract of hops, but stronger. The first is

the most aromatic ; the last the most bitter.

Extract of Mad'der. Syn. Exteactum eubi^.
L. Prep. (Ph. Hamb.) From the tincture

of dyer's madder {Rubia tinctoruni),vavi^& with

rectified spirit, 1 part, and water, 3 parts.

—

Dose, 10 gr. to 30 gr. ; as a diuretic, emmena-
gogue,and parturifacient ; and in jaundice,&c.

Extract of Mahog'any. Syn. Exteactum
SWIETENI^, L. From the chips and sawdust
of mahogany {Swietenia MaJiogoni), It is

astringent, and is frequently sold for kino. It

is also employed in tanning.

Extract of Male Fern. Syn. Alcoholic
exteact of male feen ; Exteactum filicis,

B. P. Prep. 1. (Dr Ebers.) From the tinc-

ture of the dried root of male fern {Lasirma
Filix-mas), made with rectified spirit. In
tape-worm.

—

Dose, 20 gr. to \ dr., twice a
day, made into an electuary with powdered
sugar, and followed by a strong dose of castor

oil.

2. (Ethereal.) B. P. (Exteactum fili-

cis LIQUIDUM.) Fern root, in coarse powder,

1 ; ether, 2j, or a sufficiency. Pack closely in

a percolator with 1 of the ether, add the rest

at intervals, until it passes through colourless,

distil off the ether, and the liquid extract re-

mains.

—

Dose, 30 to 60 minims. See Oil of
Male Feen.

Extract of Malt. Syn. Exteactum malti,
E. Bynes, L. Prep. 1. From the infusion

made with water at a temperature ranging
between 160° and 170° Fahr., drained off,

without pressure, and evaporated to the con-

sistence of honey. Nutritious and laxative.

—Dose. A table-spoonful, or more, ad libi-

tum.

2. Exteact of malt, feerated. (Ph. G.)

Extract of malt, 47i oz., mixed with 1 oz. of

pyrophosphate of iron and citrate of ammonia,
dissolved in 1| oz. of water.

Extract of Ma"rygold. 8i/n. Exteactum
CALENDULA, L. Prep. 1. (Guibourt.) By
maceration of the herb and flowers of the

common marygold (Calendula officinalis) in

tepid water for 24 hours, and subsequent coc-

tion for 15 or 20 minutes.

2. (Ph. Baden.) As extract of angelica
—Ph. Baden.

—

Dose, 2 to 10 gr. ; cordial,

diaphoretic, alterative, and emmenagogue ; in

dyspepsia, and scirrhous and cancerous affec-

tions.

Extract of May-apple. Syn. Exteactum
PODOPHTLLI. L. Prep. (Ph. U. S. 1841.)

Prom the tincture of the root (rhizomes) of

may-apple {Podophyllum peltatum).—Dose, 5
to 15 gr. ; as a substitute for extract of jalap.

See PODOPHYLLIN.
Extract of Mea'dow Saffron. See Exteaci

OF COLCHICUM.
Extract of Meat. Syn. Extract of flesh ;

Exteactum caenis, L. Prep. (Liebig.)

The lean of recently killed meat (chopped very

small), 1 part; cold water, 8 parts; agitate it

well together for 10 minutes ; then heat it

gradually to the boiling-point, let it simmer
gently for a few minutes, and strain through

a hair sieve whilst still hot ; lastly, evaporate

to a soft mass. 1 lb. of meat yields barely 1

oz. See Essence of Beef, Tea (Beef), &c.

Extract of Mezere'on. Syn. Mezeeeon
EEsiN; Exteactum mezeeei, Resina me-
ZEREi, L. Prep. 1. (Alcoholic; E. M. ALCO-

HOLICUM, L.)

—

a. Ph. Hamb.) By distilling

off Iths of the tincture made with rectified

spirit, and filtering the residue, retaining what
is left on the filter.

b. By the simple distillation of the tinc-

ture.

Obs. Green or brownish green; insoluble

in water. ^ oz. mezereon root-bark yielded
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1^ oz. (Hamb. Disp.) It h chiefly used
in preparing blistering ointments and plas-

ters.

2. (Ethereal ; Geeen ort of mezeeeon ;

EXTEACTtrSf MEZEEEI ^THEEETJM. B. P.)

—

a.

B. P. Mezereon bark cut small, 1 lb. ; recti-

fied spirit, 8 pints ; ether, 1 pint. Macerate
the mezereon in 6 pints of the spirit for 3 days,

with frequent agitation, strain, and press. To
the residue of the mezereon add the remainder
of the spirit, and again macerate for 3 days,

with constant agitation, strain, and press.

Mix and filter the strained liquors, recover the
greater part of the spirit by distillation, eva-

porate what remains to the consistence of a
soft extract, put this in a stoppered bottle with
the ether, and macerate for 24 hours, shaking
them frequently; decant the etherial solution,

recover part of the ether by distillation, and
evaporate what remains to the consistence of

a soft extract.

b. (Ph. Bor.) By digesting alcoholic ex-

tract of mezereon in ether for some days with
agitation, reducing the tincture to l-4th by
carefnl distillation, and evaporating the resi-

duum by a gentle heat to the consistence of
an extract.

C. (Ph. U. S. EXTEACTUM MEZEEEIFLtri-
DXTM.) Mezereon in moderately coarse powder,
16 oz. (troy) ; alcohol ('SI?), 16 oz. (old mea-
sure) ; proceed as for fluid extract of cubebs.
(Ph. U. S.)

Obs. Both the alcoholic and ethereal ex-

tract of mezereon must be kept in stoppered
bottles. The latter, like the former, is used
as an external irritant.

Extract of Mirfoil. Sifn. Exteactfm
MiLLEFOLii, E. Achilla m., L. Prep. From
the herb milfoil or yarrow (Achillea millefo-

lium), as EXTEACT OF HOPS—Ph. L. Astrin-

gent, tonic, and alterative.

—

Dose, 10 gr. to

I dr.

Extract of Mimo'sa Bark. S^n. Extbac-
TUM coETicis MIMOSA, L. Prep. From the
bark of several Australian species of Acacia or

Mimosa (Acacia mollissima, A. decurrens, A.
melanoxylon, &c.). It is chiefly imported from
Van Diemen's Land. Astringent. Said to be
superior to oak bark for tanning.

Extract of Mone'sia Bark. Syn. Exteactum
MONESI^, E. M. PUEIFICATUM, L. Prep.
From the monesia or buranheim bark (bark
of Chrysophyllum Buranheim) ; or from com-
mercial monesia, as exteact of CATEOHtr.
Astringent.

—

Dose, 4 to 8 gr.

Extract of Mug'wort. Syn. Exteacttjm
AETEMisi^, L. Prep. From the tops of the

common mugwort (Artemisia vulgaris), as EX-
TEACT OF BOX,—P. Cod. An active emmena-
gogne.

Extract of Myrrh. Syn. Exteacttjm mte-
EH^, L. Prep. 1. (Aqueous; ExteACTUM
MYEEH^ AQtTOSTJM, L.)

—

a. From the strained

decoction,
' h. (Ph. Bor.) As EXTEACT OF AlOES—Ph.

Bur., af'erwards reducing it to a fine powder.

The formula of the Ph. Baden is similar.—
Dose, 6 to 15 gr., or more.

2. (Alcohohc; Kesin OF MTEEH ; Exteac-
tum MYEEH^ ALCOHOLIC CM, E. M. EESINO-
STTM, L.) From the tincture. Tonic and
stimulant.

—

Dose, 5 to 10 gr., or more.
3. (Compound ; ExTEACTUM myeeh^ com-

POSiTDM, L.—Swediaur.) Myrrh, 2 oz.; gum
arable (in powder), 2 dr. ; triturate, add
water, q. s. to form a thick emulsion, and add
extract of couch grass, 4 oz. Much recom-
mended in phthisis and uterine ulcerations.

—

Dose, 1 to 2 dr. in water, twice or thrice

daily.

Extracts, Narcotic, with Sugar. Syn. Ex-
teactum NAECOTICA CUM SACOHAEO. (Gua-
ger.) Prep. Dissolve 6 oz. of alcoholic extract

of the plant in 14 dr. or 2 oz. of strong alcohol

by trituration in a porcelain mortar, and mix
with it 30 oz. of powdered white sugar, gra-

dually added, with constant stirring. Set the
mixture in a warm situation until dry. Add
sugar q. s. to make up 36 oz. These prepara-

tions are less liable to lose their efiicacy than
the simple extracts. 6 gr. represent one of the

extract.

Extract of Net'tles. Syn. Exteactum
UETic^, L. Prep. (P. Cod.) From the juice

of nettles (TIrtica dioica), as exteact of
ACONITE—Ph. L. Antiscorbutic, diuretic, and
narcotic.

Extract of Wose'gay. Syn. Essence of
NOSEGAY ; EXTEATT DE BOUQUET, Fr. Prep.

Flowers of benzoin, 1 dr. ; essence of amber-
gris, 2 fl. oz. ; spirits of jasmine and extract

(esprit) of violets, of each 1 pint; spirits of

cassia, roses, orange flowers and gillyflowers,

of each J pint ; mix. A delightful perfume.
Extract of Nux Vom'ica. Syn. Exteact

OF KOOCHLA NUTS; EXTEACTUM NUCI3 TO-
MiOM, B. P. Prep. 1. (Aqueous; E. N. T.

Aquosum, L.—Ph. Bor.) From the powdered
nut, as EXTEACT of hops—Ph. L. (nearly.)—
Dose, 1 to 5 gr.

2. (Alcoholic; Exteaotum NUCIS VOMICjB
—Ph. L. E. and D., E. N. V. alcoholicum,
L.)

—

a. (B. P.) Soften nux vomica by steam,

dry rapidly, and reduce to fine powder; boil

with rectified spirit until exhausted, strain,

distil ofi' the spirit, and evaporate to the con-

sistence of a soft extract.

—

Dose, J to 2 gr.

b. (Ph. L.) Koochla or poison nuts (seed

or fruit of Strychnos Nux-vomica), 8 oz. ; rec-

tified spirit, 3 pints; expose them to steam
until softened, then bruise, slice, and dry them,
and macerate them in 2-3rds of the spirit for

7 days ; express the tincture, and repeat the

maceration with the remaining l-3rd of the

spirit ; again express the liquid ; lastly, filter

the mixed tinctures, distil off the greater part

of the spirit, and complete the evaporation by
a gentle heat. The formula of the P. Cod. is

similar, but using spu-it sp. gr. "863 (= 41
0. p.).

c. (Ph. E.) The sliced and dried nuts are

to be ground in a coffee-mill, and either ex-
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hausted by percolation with rectified spirit or

by boiling the powder in repeated portions of

the menstruum. The formulae of the Ph. Baden
and U. S. are similar.

d. (Ph. D. 1826.) From a tincture of the

rasped nut made with proof spirit, observing

that the extract, whilst thickening, should be

properly stirred.

Obs. This extract consists chiefly of im-

pure igasuiate of strychnia, and is exhibited

in similar cases to that alkaloid. Used as a

stimulant of the nervous system in paralysis.—Dose, I gr., gradually and cautiously in-

creased to 2 gr. It is very poisonous. On
the large scale, the nuts are ground in a drug-

mill.

Extract of Oak Bark. Syn. Exteacttjm
QTTEECUS, E. COETICIS QUEECUS, L. Prep.

(Ph. D. 1826.) From the decoction. Astrin-

gent.

—

Dose, 10 gr. to i dr. Now seldom

used.

Extract of O'piam. Prep. 1. (Aqueous
EXTEACT OF OPIUM, SiMPLE E. OF O. ; Ex-
TEACTUM OPII (B. P.), E. O. AQUOSUM (Ph. D.),

E. o. PUEiFiCATUM, L.)

—

a. (B. P.) Opium
in thin slices, 1 lb. ; distilled water, 6 pints.

Macerate the opium in 2 pints of the water for

24 hours, and express the liquor. Reduce the

residue of the opium to a uniform pulp, mace-
rate again in 2 pints of the water for 24 hours,

and express. Repeat the operation a third

time. Mix the liquors, strain through flannel,

and evaporate by a water bath to a proper con-

sistence for forming pills.

—

Dose, ^ to 1 gr.,

or more.

b. (Ph. L.) Opium (powdered), 1^ lb.; dis-

tilled water (cold), 2| pints; mix gradually,

and macerate for 24 hours, frequently stirring

with a spatula; (press), strain, and repeat the

maceration for 24 hours with a fresh quantity

(2J pints) of water; lastly, evaporate the

(mixed) strained liquors to a proper consist-

ence. The formulae of the Ph. E. D. and
Baden, and P. Cod., are essentially the same,

c. (Ph. D. 1826.) As the last, but using

boiling water, and exposing the mixed liquors

to the air for 2 days, before filtering, and eva-

porating them. Inferior to the last.

d. (Purified.) The extract, prepared with
cold water, is evaporated to dryness, pow-
dered, and redissolved in cold water ; after 48
hours' exposure, and defecation, it is decanted

from the dregs, filtered, and gently evaporated,

as before. Superior to any other extract of

opium made.
Obs. Good opium yields from 60§ to 10% of

its weight of extract, but much depends upon
the variety used.

—

Dose, \ gr. to 2 gr., as an
anodyne, sedative, and hypnotic. It is less

stimulating than ordinary opium. That pre-

pared by the third formula is, indeed, scarcely

inferior in its action to the salts of mor-
phine.

This extract is kept in both the hard and
soft state (extractum opii dueum, b. o.

molle). A solution of the former, in distilled

water, with the addition of a little spirit to
keep it, forms Battley's 'liQUOE OPII SBDA-
Tivus.' The Dublin formula is that adopted
by the wholesale druggists.

Besides the aqueous extract, there are the
following preparations :

—

2. (EXTEACTUM OPII LIQUIDUM, B. P.; Ex-
TEACT OF OPIUM.) Distilled water, 16 ; recti-

fied spirit, 4. Digest the extract of opium in

the water for an hour, stirring frequently;

filter, and add the spirit. The product should
measure 20.

—

Dose, 10 to 30 minims.
3. (Acetic; Exteactum opii aceticum, L.
—Soubeiran.) Opium, 1 oz. ; distilled vine-

gar, 1 quart; digest 2 days (with heat), de-

cant, filter, and evaporate.

4. (Alcoholic; Exteactum opii aico-
HOLicuM, L.—Ph. Antwerp.) From the tinc-

ture.

5. (Aqueo-alcoholic ; E. opii aquo-ai>coho-
LICUM, L.—Taddei.) The opium, exhausted
by spirit, is digested in warm water, and the
infusion and tincture, separately filtered, are
mixed and evaporated.

6. (De-narcotised ; Exteactum opii absque
NAECOTiNA, L.

—

a. (P. Cod.) The aqueous
extract is reduced with hot water to the con-
sistence of a syrup, and when cold this ia

mixed with 8 times its volume of ether, and
the whole is frequently shaken for a day or
two; the ethereal solution is then decanted,
and the process repeated with fresh ether, as

long as it dissolves anything. The original

form of Robiquet is similar. Said to consist

entirely of impure mueiate of moephine,
GUM, and exteactite.

b. (M. Lamousin-Lamothe.) Aqueous ex-
tract, 4 parts ; resin, 1 part ; beat well toge-

ther ; add boiling water, 16 parts ; boil to one
half; add cold water, 8 parts, filter, and eva-
porate.

7. (By fermentation; Exteactum opii
PEE feementationem, L.)—a. Opium and
sugar, of each 4 oz.; water, 1 quart; rub to-

gether, and keep the mixture, loosely covered,

in a warm situation (about 70° Fahr.), for 10
days or more ; then add of cold water, 1 quart,

and the next day filter and evaporate.

b, (Duyeux.) From an unstrained mixture
of opium, 1 part, with water, 8 parts, and a
little yeast ; left for a week at a temperature
of 68° to 77° Fahr., and then diluted, filtered,

and evaporated. Some parties have recom*
mended quince juice as the menstruum.

8. (Roasted ; Exteactum opii toeeefacti,
L,—Guibourt.) Powdered opium is heated on
a flat dish over a moderate fire, with constant

stirring, as long as fumes are given ofE ; it ia

then exhausted by treating it twice with 6
times its weight of water, and the mixed
liquor, after filtration, is evaporated.

9. (Vinous; ExTEACTUM opii tino PAEA-
tum, L.—P. Cod.) From wine of opium. The
above extracts of opium (excepting the alco-

holic) are regarded as less exciting than the

other preparations of the drug. The dose of
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each is similar to that of the aqueous ex-

tract.

Extract of Or'ange Peel. Syn. Exteacttjm
COETicis AUEANTii, L. Prep. 1. From the

thiu yellow peel, as exteact of maddee.
2. See AuEANTii.
Extract of Ox-gall. Syn. Inspissated ox-

gall ; EXTEACTUM FELLIS BOVINI, L. Frep.

(P. Cod.) From ox-gall, strained, and eva-

porated in a water bath.

—

Dose, 5 to 15 gr.

;

in pills.

2. (Hunter Lane.) As the last, hut re-

ducing the gall to dryness, and then powder-

ing it. It must be preserved in well-corked

bottles.

—

Dose, 3 to 12 gr.

Extract of Parei'ra. Syn. Exteactum
Paeeiejj: (B. p.), L. Prep. 1. (B. P.) Pa-

reira root in coarse powder, 1 ; boiling distilled

water, 10, or a sufficiency ; digest the pareira

with 1| of water for twenty-four hours, then

pack in a percolator, and water till by slow

percolation 10 has passed through ; evaporate

in a water bath to a pilular consistence.

—

Dose,

13 to 20 gr.

2. (Ph. L.) From the root of velvet leaf or

pareira brava (Cissampelos Pareira), as ex-
teact OF HOPS—Ph. L.

3. (P. E.) As EXTEACT OF XIQTJOEICE

—

Ph. E. The P. Cod. formula is similar. Alte-

rative, tonic, and diuretic.

—

Dose, 10 gr. to

^ dr. ; chiefly in affections of the bladder.

4. Exteactum paeeiea liquidum (B. P.).

Pareira in coarse powder, 16 ; boiling distilled

water, 160, or a sufficiency ; rectified spirit, 3

;

macerate in 20 of water for twenty-four hours

;

pack in a percolator, adding more of the waterj

allow the liquor slowly to pass until 160 has

been collected, or the pareira is exhausted;

evaporate to 13, and, when cold, add the spirit;

filter and make up to 16.

—

Dose, 5 dr. to 2 dr.

Extract of Par'sley. Syn. Exteactum
PETEOSELiNi, L. Prep. (P. Cod.) From the

root, as EXTEACT OF BISTOET—P. Cod.

2. (M. Peraibe.) From the fresh leaves, as

IXTEACT OF ACONITE. Febrifuge and tonic.

•^Dose, 5 to 10 gr.

Extract of Pasque Flower. Syn. Exteac-
tum ANEMONis, L. Prep. (P. Cod.) From
the recent or dried flower, as either of the

EXTEACTS OF ACONITE—P. Cod.

—

Dose, 1 to

4gr.
Obs. Several species of Anemone have been

Used in medicine, especially Anemone pratensis
and A. Pulsatilla. According to Baron Stoerck,

the former is resolvent, and is an effectual

remedy in various chronic diseases, particu-

larly in amaurosis, cataract, opacity of the

cornea, nocturnal pains, suppressions, &c. ^
to 1 gr., combined with sugar of milk, has been
highly recommended in hooping-cough.

Extract of Pa'tience Dock Syn. Exteac-
tum patientIjE, L. Prep. From the root of
jRumex Paiieniia or garden patience, as ex-
teact OF HOPS. Aperient and stoiiiachic.

Used in double doses in lieu of extract of
rhubarb.

Extract of Paullin'ia. See Exteact op
GUAEANA.

Extract of Peach Blos'som. Prep. From
essence of lemons, 1 oz. ; pure balsam of Peru,
2 dr. ; essence (oil) of bitter almonds, 1 dr. j

rectified spirit, 3 pints; spirit of orange
flowers, 1 pint; spirit of jasmin, \ pint; mix.
A pleasant and powerful perfume.

Extract of Pel'litory. Syn. Exteactum
PYEETHEI, E. p. iETHEEO-ALCOHOLICUM, L.
Prep. (W. Procter.) Alcohol (rectified spirit),

1 pint ; ether, \ pint ; mix, and pour it gra-
dually on root of pellltory Anacyclus Pyre-
thrum), 1 lb., placed in a percolator; after-

wards pour on alcohol, 1 pint; and subse-

quently sufficient dilute alcohol (proof spirit)

to displace 2^ pints of tincture (essence of
PELLITOEY, TOOTHACHE ESSENCE) ; the latter

is either suffered to evaporate spontaneously,
or by a very gentle heat, until a soft extract

is attained. Used to destroy the sensibility

of the nerves of the teeth, previous to plugging,
and for toothache.

Extract of Pep'per. Syn. Exteactum pi-

PEEis, E. p. NIGEI, L. Prep. 1. From decoc-
tion of black pepper (bruised). Stimulant

;

stronger tasted than the berries, but less aro-

matic.

—

Dose, 10 gr. to 1 dr. ; in agues.

2. (Fluid; EXTEACTUM PIPEEIS FLUIDUM,
L.)—Ph. U. S. From black pepper, as fluid
EXTEACT OF CUBEBS—Ph. U. S., Separating
the PIPEEINE by expression through a cloth,

and keeping the fluid portion for use.

Extract of Pimpinella. Syn. Exteactum
PIMPINELL^, L. Prep. From the root of bur-
net saxifrage {Pimpinella saxifraga), as ex-
teact OF HOPS. Astringent.

—

Dose, 10 to 20

Extract of Pink'root. Syn. Exteact of
WOEM GEASS, E. OF WOEMSBED BOOT; EX-
TEACTUM SPIGELI^, L. Prep. 1. From Caro-
lina pinkroot {Spigelia Marylandica), as EX-
TEACT OF BOX—P. Cod.

—

Dose, 5 to 20 gr.

2. (Fluid; ESSENCE OF pinkeoot, Liquob
OF p. ; Exteactum spigelia fluidum,
L.) Pinkroot, 1 lb.; proof spirit, 3 pints;

make a tincture, evaporate to 10 fl. oz., add
sugar, f lb., and rectifled spirit, q. s. to make
the whole measure exactly a pint.

—

Dose. For
a child, beginning with 5 a teaspoonful.

3. (Compound; Compound liquoe of
PINKEOOT; Exteactum sPiGSLiiE fluidum
COMP., L.)

—

a. (Estlack.) Carolina pinkroot

or spigelia (bruised), 4 oz. ; senna, 3 oz. ; savine,

1 dr.; pour on boiling water, 1 quart; when
cold, add rectified spirit, ^ pint; digest 24
hours, express (or percolate), filter, evaporate

to 12 fl. oz., in which dissolve, manna, 1 oz.

;

sugar, 8 oz. Every fl. oz. is equal to 2 dr. of

pinkroot and IJ dr. of senna.

—

Dose. For a
child, i to 1 teaspoonful ; for an adult, a table-

spoonful.

h. (W. Procter.) Pinkroot, 16 oz. ; senna,

8 oz. (both in coarse powder) ; dilute alcohol

(sp. gr. 'OSS), 2 pints; macerate for 2 days,

then proceed by displacement, adding fresh
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spirit, until 4 pints liave passed through; filter,

evaporate to 20 fl. oz., and add carbonate of

potassa, 1 oz. ; next add oils of Ciiraway and
aniseed, of each ^ dr.; (previously triturated

with) powdered su<^ar, 24 oz. ; lastly, apply a
gentle lieat to dissolve the sugar.

C. (EXTRACTUM SPIGELIiE ET SENN^ FLTTI-

DUM—Ph. U. S.) As the last (nearly).

—

Dose.

As above. All the above preparations of pink-

root are i-egarded as powerful and cei'tain an-

thelminties; particularly the last two.

Extract of Pipsis'sewa. See Exteact of
WiNTBR-GREEN.

Extract of Poi'son Oak. Syn. Extractum
EHOIS TOXICODENDRI, L. Prep. (P. Cod.)

From the expressed juice of the leaves of Rhus
toxicodendron. Narcotic, stimulant, and alte-

rative.

—

Dose, ^ gr. to 1 gr., gradually in-

creased; in chronic rheumatisM, obstinate skin

diseases, &c.

Extract of Pomegran'ate. Syn. Exteactum
GBANATi, L. Prep. 1. (Soubeiran, & P. Cod.)

Prom the root-bark of pomegranate, as EX-
TRACT OF BOX. In tapeworm.

—

Dose, 10 to

20 gr. ; followed by a purgative.

2. (E. G. cOBTicis fructOs, L.) From the

decoction of the Iruit-rind. As the last.

Extract of Pop'pies. Syn. Exteactum pa-

PAVEEis (B. P.), E. p. ALBi, L. Prep. 1.

(B. P.) Capsules coarsely powdered, 16 ; rec-

tified spirit, 2 ; distilled water, a sufiiciency

;

mix the poppy capsules with 40 of the water,

stirring them frequently during 24 hours; then
pack in a percolator, and pass water slowly

through them until about 160 have passed

through ; evaporate the liquor by a water bath

to 20; when cold, add the spirit. After
24 hours filter the liquor, and evaporate to a

pilular consistence.

—

Dose, 2 or 5 grains.

2. (Ph. L.) Bruised poppy-heads (without

the seeds), 15 oz. ; boiled distilled water, 1

gall .; macerate 24 hours, boil to one half, strain,

and complete the evaporation.

3. (Ph. E.) As the last, with "capsules not
quite ripe."

Ohs. The medical action of extract of pop-

pies, for the most part, resembles that of

opium; but it is considerably weaker, and is

generally regarded as less prone to produce
headache and delirium.

—

Dose, 2 to 12 gr. It

is usually prepared by the large manufacturers,

by exhausting the capsules, by coction with
water; hence the inferior quality of the ex-

tract of the shops, which contains a consider-

able quantity of inert matter.

The principal consumption of this extract is

among the brewers, brewers' druggists, and
wine merchants. For this purpose it is evapo-

rated until it becomes hard on cooling, when
it is formed into half-pound rolls, and covered

with paper, like lead plaster. One of these

rolls added to a hogshead of ale, stout, or

sherry, materially increases the 'headiness' or

apparent strength of these beverages.

Extract of Pota'to. Syn. Extractum: So-

lANi TUBER03I, L. Prep. (Dr J. Latham.)
TOIi. I.

From the stem and leaves of the potato plant,

as EXTRACT OF ACONITE—Ph. L. Narcotic.—Dose, 2 to 10 gr.

Extract of Pur'ging Flax. Syn. Exteactum
LiNi CATHAKTici, L. Prep. (Dr B. Laue.)
From the dried herb, as extract of hops—
Ph. L. Aperient and diuretic,—-Do*e, 5 to 10
gr. ; 14 lbs. yielded 2^ lbs. of extract.

Extract of Quas'sia. Syn. Exteactum
QUASSI.E (B. P.), Ex. q. ligni, L. Prep. 1.

(B. P.) Quassia scraped, 1 lb. ; distilled water,
a sufficiency; macerate the quassia in 8 oz. of

water for 12 hours ; pack in a percolator

;

add water till the quassia is exhausted ; evapo-
rate, filter before it becomes thick, and again
evaporate in a water bath to a proper consist-

ence fur pills.

—

Dose, 2 to 5 gr.

2. From the decoction of quassia chips.

Product, 5? to 6^.

3. (Ph. E.) From the rasped wood, as ex-
tract of bistort—P. Cod. Bitter and sto-

machic.

—

Dose, 5 to 10 gr., or moi-e.

Obs. This extract is almost universally pre-
pared by coction, and is principally consumed
by the brewers, who employ it as a substitute

for hops, in large quantities. The bark is fre-

quently substituted for the wood, but is con-
siderably less bitter. The Ph. Baden has an
extract prepared with spirit of "944.

Extract of Quince Seeds. Syn. Extractum
CTDONiiE, E. c. SBMiNUM. Prep. From tho
decoction. Sucked as a lozenge, in hoarseness,

&c.

Extract of Eagwort. Syn. Extractum
Jacobce^. The inspissated juice of rag-worl.

Extract of Eha'tany. Syn. Exteactum
EHATANI.S;; E. KRAMERI^ (B. P.), L. Prep.
1. (B. P.) Rhatany in coarse powder, 1; cold

distilled water, 15 ; macerate 24 hours in 2 of

the water, then percolate the v/hole; evapo-
rate by water bath to dryness.

—

Dose, 5 to 20
grains.

2. (Ph. E. Baden and U. S.) From dried
rhatany root

( Krameria triandria), as extract
of bistort—P. Cod.

3. (Ph. Bor.) By two successive macerations
in boiling water of 24 hours each, and evapo-
rating at a temperature not exceeding 165°

Fahr.
Ohs. Extract of rhatany is astringent and

tonic.

—

Dose, 10 to 20 gr. A large quantity
of this extract, of very inferior quality, is im-
ported from Brazil, and other parts of South
America. It is kept in two states, hard and
soft ; the former resembles KINO, and is often
sold for it; the latter is chiefly consumed by
the manufacturers and ' improvers' of port

wine.

Extract of Ehu'barb. Syn, Exteactum
ehei (B. p.), L. Prep. 1. (B. P.) Rhubarb
(sliced or bruised), 8 oz. ; rectified spirit, 5 os.

;

distilled water, 50 oz. ; macerate 4 days, strain,

and set it aside, that the faeces may subside ;

next decant the clear portion, strain, mix, and
evaporate to a proper consistence over a water
bah at 160° f

.

45
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2. (Ph. L.) As EXTRACT OF CINCHONA—Ph.

L. (nearly). " The extract is obtained of

finer quality by evaporation in a vacuum
with a gentle heat." The Baden formula is

similar.

Ohs. This extract is usually prepared hy
decoction from inferior and damaged rhuharb,

picked out from the chests on purpose ; hence

the inferior quality of the extract of the shops.

When made of good Turkey, or even East

India rhubarb, it is a very valuable prepara-

tion.

—

Dose. As a stomachic, 5 to 10 gr.j as a

purgative, 10 gr. to \ dr. It is seldom exhi-

bited alone. Product. 5^.

3. (Fluid ; Liquor of ehttbarb. Essence
OF E. ; Liquor ehei, Exteactum ehei
FLUiDUM, L.)-

—

a. (W. Procter.) Rhubarb (in

coarse powder), 8 oz. ; mix it with an equal

bulk of coarse sand, and moisten it with dilute

alcohol (sp. gr. "935, = 13 u. p.) to form a

pasty mass; iu a short time introduce it into

a percolator, shake it until uniformly settled,

and cover it with cloth or paper ; then pour
on the rest of the spirit (the remainder of 2

pints) until the product has little odour or

taste of the root; next gently evaporate the

tincture to 5^ fl. oz., and add sugar, 5 oz.,

whprt the whole should measures fl. oz.

—

Dose,

15 to 30 drops.

b. (fh. U. S.) As the last, adding of oils

of fennel and anise, of each 4 drops ; (dissolved

in^ tincture of ginger, 4 fl. dr.

4. (Compound; Exteactum rhei compo-
SITUM, E. PANCHYMAGOGUM, L.—Ph. Bor.)

Extract of rhubarb, 3 dr. ; extract of aloes,

1 dr. (softened with) water, 4 dr. ; mix, and
add of soap of jalap, 1 dr. (dissolved in) proof

spirit, 4 dr. ; lastly, evaporate to an extract,

dry this in a warm place, and powder. Sto-

machic and purgative.

—

Dose, 4 to 20 gr.

Extract of Rue. Syn. Exteactum eut^,
E. FOLiOEUM EUT^, L. Frep. 1. From rue

leaves {RutcB graveolens), as extract OF hops
—Ph. L.

2. (Alcoholic—P. Cod.) As alcoholic
EXTEACT OF ACONITE—P. Cod. (nearly.) The
formula of the Ph. Wert, is similar.

Ohs. This extract is stomachic, carmina-
tive and emmenagogue.

—

Dose, 10 to 20 gr.,

twice a day. It is usual to add a little of the
essential oil to the extract, just before taking
it out of the evaporating- pan, and when nearly

cold. The first is the form adopted in trade

in this country.

Extract of Saffron. Syn. Poltcheoite;
Exteactum ceoci, L. Prep. 1. From
hay saffron, as exteact of colocynth—
Ph. L.

2. (P. Cod.) From the tincture. Superior
to the last.

Ohs. The first is used chiefly as a colour-

ing and flavouring substance by cooks, con-

fectioners, wine and cordial brewers, &c.

—

Dose, 5 to 15 gr. ; as an excitant, antispas-

modic, and emmenagogue.
Extract of Sarsaparil'la. Syn. Exteactum

SAEZ^, E. SAESAPARILL^, L. ; EXTRAIT BE
salsepaeeille, Fr. Prep. 1. (Ph. L. 1836.)
From sarsaparilla, as EXTEACT of hops—Ph.
L. The Ph. D. 1826 is similar.—J)osf?, 10
gr. to 1 dr. Product. (From Jamaica sarsa-

parilla) 32§ to 36§.

2. (Alcoholic ; EXTEACTUM SARZiE ALCOHO-
IICUM, L.)—-a. From a tincture of the root-

bark, prepared with proof spirit, either by di-

gestion or percolation.

5. (P. Cod. and Ph. U. S.) From sarsapa-

rilla root (powdered), as ALCOHOLIC extract
OF ACONITE—p. Cod. Superior to the aqueous
extract.

—

Dose, 10 to 20 gr.

3. (Fluid;. Liquor of sarsaparilla, Es-
sence OF s. ; Liquor saez^d. Essentia sar-
saparilla, Exteactum saeza liquidum—
Ph. L., E. s. FLUIDUM—Ph. E. & D., L.);

Exteactum saeza liquidum—(B. P.) a.

Jamaica sarsaparilla cut transversely, 16 ; dis-

tilled water (temp. 160° Fahr.), 280 ; rectified

spirit, 1. Macerate in half the water for 6
hours, and decant the liquor; digest the resi-

due in the remainder of the water for 6 hours
more, mix the liquors, express and filter ; eva-

porate by water bath to 7, or until it has

a sp. gr. of 1"130; when cold add the spirit.

Sp. gr. should be about 1'025.— Dose, 1 to

4 dr.

b. (Ph. L.) Sarsaparilla, 3i lbs. ; distilled

water, 3 galls. ; boil to 12 pints, pour off the
liquor, and strain whilst hot; again boil the
sarsaparilla in water, 2 galls., to one half, and
strain; evaporate the mixed liquors to 18
fl. oz. ; and when cold, add of rectified spirit,

2 fl. oz. Each fl. oz. represents 2| oz. of the
root (nearly).

c. (Ph. E.) Sarsaparilla, 1 lb. ; boiling

water, 4 pints; digest 2 hours, then bruise

the root, hoil it for 2 hours, filter, and express

the liquid; repeat the coction with water, 2
pints, as before; evaporate the mixed liquors

to the consistence of a thin syrup, and, when
cold enough, add of rectified spirit q. s. to make
up 16 fl. oz. Each fl. oz. represents 6 dr. of
the root, and 6 fl. oz. of the decoction.

d. (Ph. D.) Sarsaparilla, 1 lb. (avoir.);

proceed as before, and add of rectified spirit,

q. s. to make the product up to 20 fl. oz.

Strength, as the last (nearly). In the Ph. D.
1826 the decoction of sarsaparilla, 1 lb. (troy),

was ordered to be evaporated to 30 oz., which
with the spirit (2 oz.) made the prepara-

tion only half the strength of the present

one.

4. (Compound ; Exteactum sarz^e com-
posiTUM, E. SAESAPAEiLLA coMP., L.) There
is no form for this preparation in the Phar-
macopoeias, but it is nevertheless in immense
demand, from its great convenience in dis-

pensing. The following formulae are employed
by one of the wholesale houses that does

largest in this preparation :

—

a. Guaiacura shavings (from which the small

has been sifted), 30 lbs., Italian juice, 24 lbs.,

mezereon root, 6 lbs., are boiled with water
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q. s., for 1 hour; tlic decoction is then drawn
off, and the boiliii}^rc[)eatod with fresh water a

second and a third time; the mixed decoc-
tions are allowed to deposit for 6 or 8 hours,
or longer, and the clear portion decanted and
strained through flannel; tlie liquid is now
reduced to the consistence of treacle, when ex-
tract of sarsaparilla., 9 lbs., is added, and the
evaporation conducted at a considerably lower
temperature until near its completion, when
the source of heat is removed, and tlie remain-
ing evaporation conducted at the expense of
that retained by the metal of the 'pan;'
when nearly cold, and just before removing
the extracts to the ' pots' or 'jars,' essential oil

of sassafras, 2 dr., dissolved in rectified spirit,

1 quart, is added, and quickly but completely
stirred in. The product is a very showy
article, if well managed, and weighs about
45 lbs., the precise quantity depending on the
quality of the juice employed. It is labelled
' Ext. Saez^ Comp.'

b. As the last, but only using 15 lbs. of
juice, and that Solazzi. Prod. About 35 lbs.

It is labelled and sent out as * Ext. Saez^e
Co. Opt.'

e. By any of the forms given under Com-
pound Decoction op Saesaparilla, either

common or concentrated, by continuing the
evaporation.

—

Dose. Same as that of the
simple extract.

5. (Fluid Compound; Compound liquoe
of saesaparilla.)—a. Prom any of the pre-

ceding formulae by arresting the evaporation
when the fluid has acquired the consistence of
a thin syrup, and adding to each pint, when
cold, rectified spirit, 4 fl. oz.

b. (Alcoholic—W. Hodgson.) Sarsaparilla

(bruised), 16 oz.; liquorice root (bruised),

guaiacum wood (rasped), and sassafras bark
(sliced), of each 2 oz. ; mezereon (sliced), 6
dr.; spirit, sp. gr. -935 (= 18 u. p.) 7 pints;

digest 14 days, express, filter, evaporate to 12
fl. oz. ; add of sugar, 8 oz., and as soon as this

is dissolved, withdraw the heat. Stronger
than the last.

—

Dose, 1 fl. dr.

c. (Ph. U. S. Exteactum Saesapaeill^
Compositum pluidum.) Prep. Sarsaparilla

in moderately fine powder, 16 oz. (troy);

liquorice I'oot in moderately fine powder 2 oz.

(troy) ; sassafras in moderately fine powder,
2 oz. (troy) ; mezereon in moderately fine

powder 360 grains ; glycerin, 4 oz. (old mea-
sure); rectified spirit, 8 oz. (old measure);
water, 4 oz. (old measure). Macerate in a

closed percolator for 4 days, and then let the

percolation commence, and finish it by adding
diluted alcohol (equal volumes of alcohol at

•835, and water), until 2 pints (old measure)
have been obtained. Reserve the first 12 oz.,

having added 4 oz. (old measure) of glycerin

to the remainder of the percolate, which
evaporate to 6 oz. (old measure), and mix with
the reserved portion.

6. (Prom the root-bark ; Extractum COE-

Ticis SAEZ^, L.) Prom the decoction or tinc-

ture of the root-bark. The cortical portion of

sarsaparilla yields fully 50;; of aqueous ex-

tract. *' Five times as much as the meditul-
lium." (Pope.)

Obs. (Each of the above extracts of sarsa-

parilla (simple, fluid, and compound), when
of good quality, dissolves in water, forming a
deep reddish-brown solution, perfectly trans-

parent, and depositing little sediment, even by
stauiiing some days. See Saesaparilla.

1. Extract of Savine. Sj^n. Exteactum
SABiNiE. (Ph. L. 1788.) By evaporating a
decoction of dry savine.

2. (Ph. U. S. Exteactum Sabine
FLUiDUM.) As fluid extract of cubebs.

(Ph. U. S.)

Extract of Scam'mony. S^n. Resin of
scammont; Resina Scammonii, E. s. alcoho-
LICUM, E. SIVE EESINA SCAMMONII (Ph. E.),

L. Prep. 1. From powdered scammony, ex-

hausted with proof spirit, and the resulting

tincture distilled until little but water passes

over ; the remaining water is then poured
from the resin, which is next well washed in

boiling water and dried at a temperature below
240° Pahr. Brown ; impure.

2. As the last, but using either alcohol of

90^ or ether, and animal charcoal. White

;

pure.

Obs. Scammony resin is translucent, fusi-

ble, and combustible; and freely soluble in

alcohol, ether, and oil of turpentine. It is

frequently adulterated with jalap resin, a
fraud readily detected by its insolubility in

the last two menstrua.

—

Dose, 5 to 10 gr.
" When pure or virgin scammony can be

procured it is an unnecessary preparation."

(Pereira.)

Extract of Scurvy grass. Si/n. Extractum
COCHLEAEI^, L. Prep. (P. Cod.) From
the clarified juice of fresh scurvy-grass, by ex-

posure to warm air. Anti-scorbutic, stimulant,

anti-rheumatic, and diaphoretic.

—

Dose, 1 to

2 dr. The valuable principles of the juice

are dissipated by much heat.

Extract of Sen'ega. St/n. Exteactum
SENEGA, L. Prep. 1. (P. Cod.) From
seneka or snake-root {Polygala Senega), as

BXTEACT of BOX P. Cod.
2. Compound; EXTEACTUM senega, com-

positum, E. s. et scill^, L.—Ecky.) From
equal parts of squills and senega, as the last,

but by displacement. Both the above are

stimulant, expectorant, sudorific, and diuretic.—Dose, 1 to 12 gr.

3. (Ph. U. S. Exteactum senega plui-

dum.) As EXTEACT of cotton-eoot. (Ph.

U.S.)

Extract of Sen'na. Syn. Exteactum
SENN^, L. Prep. 1. (Exteactum sbnn^
AQUosuM, L.)

—

a. As extract of coloctnth
—Ph. L.

b. (P. Cod.) As EXTEACT of BISTOET—P.

Cod.

e. (Ph. Bor.) From senna leaves, by mace-

ration in tepid water (104° Fahr.) for 24
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hours, and expression and filtration ; the ope-

ration is repeated with fresh water, and the

strained liquors evaporated to a thick extract

(at 149° to 157° Fahr.), which is dissolved in

water, 4 parts, the solution filtered, and again

evaporated.

—

Dose, 10 to 20 gr. It is princi-

pally used as a basis for purgative pill. When
prepared by decoction it is nearly inert. A
better extract is prepared from the common
tincture made with proof spirit.

2. Alcoholic ; EXTEACTTTM SENNiE ALCO-
HOLICITM, L.—Gruibort.) Senna (in powder),

1 part ; rectified spirit, 5 parts ; heat gradu-

ally to boiling, let it cool ; in 24 hours ex-

press, strain, and repeat the process with fresh

spirit ; lastly, distil and evaporate. Proof
spirit answers for this purpose.

3. (Fluid; Exteactum senn^ plttidttm,

L.—Ph. (U. S.) Senna (in coarse powder), 2^
lbs. ; spirit (at or near proof), 64 fi. oz. ; mace-
rate 24 hours, then act by displacement, sub-

sequently adding weak spirit (1 of rectified

spirit to 3 of water) until 10 pints of tincture

are obtained ; evaporate to 1 pint, filter, add
sugar, 20 oz., and oil of fennel, 1 fl. dr. (dis-

solved in) compound spirit of ether, 2 fl. dr.

Every fl. oz. represents 1 oz. of senna.

Extract of Smoke. Syn. Exteactum etjli-

GiNis, L. Frep. 1. (Aqueous.) Wood-soot,

2 oz. ; water, 1 pint ; boil to 16 fl. oz., filter,

and evaporate.

2. (Acetic.) Wood-soot, 2 oz. ; distilled

vinegar and water, of each, \ pint ; as the

last. Formerly reputed antispasmodic, altera-

tive, &c.

—

Dose, 3 to 6 gr., 2 three times a

day; in dyspepsia, hysteria, cancer, scrofula,

and various syphilitica! affections.

Extract of Snake-root. See Exteact op
Senega.

Extract of Black Snake-root (fluid). Syn.

Exteactum cimicifug^ fluidum (Ph. U. S.).

Prep. As FLUID exteact of cubebs. (Ph.

U.S.)
Extract of Soap'wort. Syn. Exteactum

BAPONAEi^, L. Frep. (P. Cod. & Ph. Bad.)

From the dried roots of soapwort {Saponaria

officinalis), as exteact OF BISTOET—P. Cod.

Aperient and alterative.

—

Dose, 15 gr. to ^ dr.

Extract of Spruce. See Essence of
Spruce.

Extract of Squills. Syn. Exteactum sciLiiE,

L. Frep. 1. (Aqueous; E. S. AQUOSUM.

—

a. (Ph. Baden.) Prom squills, as EXTEACT
or COLOCYNTH—Ph. L. (nearly).

i. (Ph. Bor.) From squills, as EXTeact OF
SENNA—Ph. Bor. (nearly), but using boiling

water, avoiding ebullition during the evapora-

tion, and powdering the residuum.

—

Dose, 1

to 5 gr.

2. (Alcoholic ; Exteactum scill^ alco-
HOLicuM, L.—p. Cod.) From the tincture

prepiired with jiroof spirit, by distillation and
vaporation.

—

Dose, ^ to 3 gr., as an expecto-

rant and diuretic, twice or thrice a day. In
arcrcr doses it is nan«pnnt and emetic.

3. (Acetic; EX'iiiACXDM SCiiiLiE ACETICUM.)

Digest powder of squills, 1 lb., in acetic acid,

3 oz. ; and distilled water, 1 pint, with a gentle

heat, for 48 hours.

Express strongly, and without straining

;

evaporate to a proper consistence. (One grain

of this is said to equal three of the powder.)

Extract (fluid) of StillingiEe. Syn. Ex-
teactum STILLINGiE FLUIDUM (Ph. U. S.).

Frep. Stillingia, in tine powder, 16 oz. (troy) ;

macerate with 12 oz. (old measure) of rectified

spirit; 3 oz. (old measure) of glycerin; and
1 oz. (old measure) of water, for four days in

a closed percolator, and proceed as for FLUID
EXTEACT OF COTTON-EOOT. (Ph. U. S.)

Extract of Stor'ax. See Stteax.
Extract of Stramo"nium Syn. ExteaCT

OF THORN-APPLE ; EXTEACTUM StEAMONII,
(Ph. L. & D.), L. Frep. 1. (B. P.) Pack
stramonium seeds, coarsely powdered, in a per-

colator, and pass about their own weight of

washed ether slowly through them, remove
the ether, and set aside. Now pour over them
proof spirit until the seeds are exhausted

;

distil off the spirit, and evaporate the residue

by a water bath to a proper pill consistence.

—

Dose, i gr., gradually increasing.

2. (Ph. L.) Seeds of thorn-apple {Datura
stramonium), 15 oz. ; boiling distilled wHter,

1 gall. ; macerate for 4 hours in a vessel lightly

covered, near the fire; afterwards take out

the seeds, bruise them in a stone mortar, and
return them to the liquor ; then boil down to

4 pints, strain whilst hot, and evaporate. The
Ph. D. is similar. Product. (About) 12§,
Anodyne and narcotic.— Dose, \ gr. to \ gr.,

gradually increased, twice or thrice a day

;

neuralgia, rheumatism, tic doloureux, spas-

modic asthma, epilepsy, worms, &c.

3. (P. Cod. & Ph."U. S.) From the ex-

pressed juice of the fresh leaves, heated to

boiling, and filtered. The P. Cod. also orders

it to be prepared as extract of aconite—
Ph. L. Anodyne and narcotic.

—

Dose, \ gr.

to 1 gr.

Obs. On the large scale, this extract is pre-

pared by expressing the juice of the fresh

herb, and boiling the remainder in water ; the

juice and decoction are then mixed, filtered,

and evaporated. 1^ cwt. of stramonium
yielded 37 lbs. of juice, and this, with the de-

coction, gave 31 lbs. of extract. (Gray.)

4. (Alcoholic; Exteactum steamonii—
Ph. E., E. s. ALCOHOLicuk, L.)—a (Ph. E.

& Ph. U. S.) From the seeds (ground in a

coffee-mill), by percolation with proof spirit.

Product. (About) 14^; 1 lb. yielded 2\ oz.

(Reduz.)
h. (P. Cod.) From the leaves, as extract

OF aconite—P. Cod.

—

Dose, \ gr. gradually

increased. (See above.)

Extract of Suc'cory. Syn. Exteactum
CHicouil, L. Frep. (Guibourt.) From the

fresh root, as extract of aconite—Ph. L.

Aperient, deobstruent, and tonic.

—

Dose, 10
gr. to i dr.

Extract of Sweet Flag. Syn. Extbactum
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ACror, E. OAlAmi ABOMATICI, L. Frep. From
the rliizoines, as kxtkact OF bhubaeb—Ph.
L. See Sweet Flag.

Extract of Tan'sy. Syn. Exteaotum tana-
CETI, L. Frep. 1. From the herb {Tanacetum
vulgaris), ns extkact of nop— Ph. L.

2. (Giordano.) As extkact of horehotind
—Ph. Liisitau.

Ohs. This extract is said to be tonic, sto-

machic, anthehnintic, enimenagogue, and fe-

brifuire. Dr Clark says that in Scothmd it

was found to be serviceable in various cases of

gout. The infusion is, however, preferable.—Dose, 5 gr. to 20 gr.

Extract of Taraxacum. Syn. Extract of
dandelion ; EXTRACTUM TARAXACI (Pll. L.

& E.I, E. T. HEEBSl et eadicis (Ph. D.

1826), L. Frep. 1. (B. P.) Crush fresh

dandelion root, press out the juice, and allow

it to deposit ; heat the clear liquor to 212° F.,

and maintain the temperature for 10 minutes;
then strain and evaporate by a water bath, at a

temperature not exceeding 160° F. to a proper

consistence.

—

I>ose, 5 to 15 grains.

2. (Pb. L.) From the recent root of dande-
lion Leontodon Taraxacum), as EXTRACT OF
HOP—Ph. L. The formula of the Ph. E. &
U. S. are nearly similar.

3. (Ph. D.) From the herb and root, as the

other simple extracts (extracta simpli-
cioea).

4. (P. Cod.) From the expressed juice, as

EXTRACT of STRAMONItTM— P. Cod.)

5. (Ph. Bor.) As extract of senna—Ph.
Bor. (nearly).

6. (Ph. Baden.) By displacement with cold

water.

7. (Wholesale.) From the decoction.

8. (Fluid.) See Liquor of Taraxacum.
Ohs. The extract of the shops is usually

prepared by exhausting the root by coction

with water. The products of the first two
of the above formulae, when recent, have a
faint and agreeable odour, and a sweet bitter

taste ; those of Nos. 4, 5, and 6, smell strongly

of the recent root, have a pale and lively

brownish-yellow colour, and a bitter acidulous

taste, without any trace of sweetness; that of

the la^^t one is devoid of odour, and possesses

a coffee-brown colour, and a sweetish, burnt
taste, not much unlike a solution of burnt
sugar. The medicinal virtue of this extract

is greatest when the aroma and bitter taste of

the recent root is well developed; and when
sweet, its efficacy as a remedy is impaired.

(Squire.)

Taraxacum root should be gathered during
the winter months, when tl)e quantity of the

product is looked at ; as then a given weight
of the juice yields more extract ; but in

summer and autumn it possesses more bitter-

ness and aroma. 4 lbs. of juice from roots

gathered in November and December yielded

1 lb. of extract, while it took from 6 to 9 lbs.

of juice from the root, gathered in spring or

summer, to yield a like quantity. (Squire.)

The herb yields by the evaporation of its ex-

pressed juice about 5^ of extract. According
to Mr Jacob Bell, the average yield of 1 cwt.

of root is about 7i lbs. (' I?harm Journ.,' x,

446.)

Good extract of taraxacum should be wholly
soluble in water.

—

Dose, 10 gr. to -^ dr.; aa

a resolvent, aperient, and tonic, in liver and
stomach complaints, &c.

Extract of Tea. Syn. Extractum the^b,

L. Frep. 1. From an infusion of any of the

rougher kinds of black tea. Astringent. Has
been recommended in diarrhoea ; formed into

pills.

—

Dose, 10 gr. to \ dr. A hard, black-

looking substance, smelling and tasting faintly

of tea, is imported under the same name from
China.

2. (Bidding's.) The joint products of dis-

tillation and infusion combined. Proposed
to be made in China, and exported as a con-

densed preparation of tea. (Essence of tea ;

Essentia theje) ; to be used as a substitute

for the leaves, in order to save the expense of

freight, &c.

Extract of Thorn-Apple. See Extract ob
Stramonium.

Extract of Tobac'co. Syn. Extractum
TABACi, E. Nicotians, L. Prep. 1. (Chip-

pendale.) From decoction of tobacco. Pro-

posed as an external application in neuralgia,

&c.

2. (Alcoholic; Extractum tabaci alco-

HOLicuM, L.—Ph. Bor.) Tobacco leaves, 1

lb. ; spirit (sp. gr. "900), 2 lbs. ; digest in a

warm place for some days, express strongly,

and again digest in a mixture of water and
spirit (-900), of each, lib., for 24 hours;

again press out the liquor, and evaporate the

strained and mixed liquors into a vapour

bath, at a temperature not exceeding 167°

Fahr.

Extract of Tor'mentil. Syn. Extractum
TORMENTiLL^ffi, L. Frep. (Ph. Amst.) From
the root of Fotentilla Tormentilla, as extract
OF HOPS—Ph. L. The Ph. Baden directs its

preparation by displacement with cold water.

Astringent and febrifuge.

—

Dose, 15 to 30 gr.

;

in diarrhoea. It was formerly regarded as a

specific in syphilis. (Liudley.)

Extract of U'va Ur'si. See Extract op

Whortleberry.

Extract of Valer'ian. Syn. Extractum
VALERIAN.^;, L. Prep. 1. From valerian root,

as extract of hop—Ph. L. ; but using a

covered vessel.

2. (Ph. Bor. and Baden.) As extract of

cinchona—Ph. L. (nearly), employing strong

force in the expression of the liquor, and only

evaporating to the consistence of syrup.

Ohs. It is usual to add to this extract a

little of the essential oil of talerian, dis-

solved in a small quantity of rectified spirit,

just before removing it from the evaporating-

pan, and when nearly cold. Anti-spasmodic

and nervine.

—

Dose, 10 gr. to \ dr. In hys-
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teric and spasmodic diseases. Valerian yields

about 40§ of soft extract.

3. (Alcoholic ; Exteactttm Valeriana ai-

coHOiiicuM, L.—P. Cod.) As bxteact op
BOX.—P. Cod.

4. (Fluid ; Exteactttm valeeian^ plui-

DTTM, L.—Pli. U. S.). Rectified spirit, 12 fl.

oz. ; mix, add of valerian (in coarse powder),

8 oz. digest and percolate, adding, subse-

quently, spirit (at or near proof ) uutil 16 fl. \

oz. of tincture have passed through ; let this

evaporate spontaneously, in a shallow vessel,

until reduced to 5 fl. oz.; in the meantime
add fresh spirit to the mass in the percolator,

imtil 10 fl. oz. more of tincture are obtained,

which add to the above residuum of the eva-

poration, observing to dissolve any oleo-resinous
deposit in a little rectified spirit, and add to it

to the rest ; lastly, filter, and add of rectified

spirit, q. s. to make the whole measure 16
fl. oz.

Extract of Vanilla. See Liqtjoe oe Va-
KILLA.

Extract of "Wall Pel'litory. St/n. Exteac-
TtlM PAEIBTAEI^, L. Prep. Prom fresh wall-

pellitory (Parietaria officinalis), as EXTRACT OF
aconite—Ph. L. Aperient, diuretic, and
pectoral.

—

Dose, 10 gr. to J dr.

Extract of "Wal'nut. St/n. Exteactum
JUGLANDis IMMATTTE^, L. Prep. 1. From
unripe walnuts {Juglans regia), as exteact oe
ACONITE—Ph. L.

2. From the decoction of the green shells.

Vermifuge.

—

Dose, 20 to 30 gr. in cinnamon
Avater.

Extract of Walnut Leaves. Syn. Exteac-
tum JtTGiANDis EOiiOEUM, L. Prep. 1. From
the decoction of dried walnut leaves.

2. (Soubeiran.) By displacement with tepid

water. Diaphoretic and alterative.

—

Dose,

2 to 4 gr., twice or thrice a day ; in scrofula,

scirrhus, &c.

3. (Alcoholic; Exteactttm JTJGLANDIS
FOLIOEUM ALCOHOLICTTM, L.—Ph. Bor.) From
walnut leaves (cut), as aicoholio exteact
OF TOBACCO—Ph. Bor. (nearly).

Extract of "Wa'ter-dock. Syn. Exteactum
EUMicis AQUATici, L. Prep. From the root,

as exteact OF hops. Ph. L. Astringent and
antiscorbutic— Z>o«e, 15 gr. to 1 dr.; in skin

diseases, &c.

Extract of Whor'tleberry. Syn. Exteact
of beaebeeet ; Exteactum ut^ uesi. (Ph.

L.), L. Prep. 1. From the dried leaves of the
bearberry {Arctostaphylos Uva- Ursi), as EX-
TRACT OF HOPS—Ph. L.

—

Dose, 5 to 15 gr.,

twice or thrice a day ; in chronic diseases of

the bladder and kidneys, attended with in-

creased secretion of mucus, without inflam-

mation.

2. (Ph. U. S. Exteactum uvi-uesi eiui-
DUM.) As fluid extract of cotton-root. (Ph.

U.S.)
Extract of Willow Bark. Syn. Exteactum

BALicis. (Ph. Par.) From Powdered willow
bark, as exteact of EHAiAijr.

Extract of Win'ter Cher'ry. Syn. Exteac-
tum ALKEEENGI, L. Prep. From the berries

of Physalis alkekengi, as extract of elder.
Aperient, detergent, and diuretic. Dose, 2

to 4 dr.

Extract of Win'ter-green. Syn. Extract
OF PIPSISSEVfA ; EXTRACTUM CHIMAPHIL^,
L. Prep. From the hei-b winter- green or

vipsissewa, { Chimaphila umbellata),a,s extract
OF HOPS—Ph. L.

—

Dose, 10 gr. to 4 dr. ; in

dropsy, scrofula, and chronic affections of the

urinary organs.

Extract of Wood Sor'rel. Syn. Exteactum
ACEToSEliLiE, L. Prep. (Pideret.) From the

expressed juice of the fresh herb {Oxalis aceto-

sella.) Acid, bitter, and antiscorbutic.

—

Dose,

15 gr. to g dr.

Extract of Worm Grass. See Extract op
PiNKROOT.

Extract of Worm'seed. Syn. Exteactum
CIN^ ^THEREUM, E. SEMINUM C. M , L.

Prep. (Hamb. Cod. 1845.) Wormseed, 1 oz.

;

ether, 4 oz. ; digest 8 or 4 days, press, filter,

distil off 4-5ths, and evaporate the residuum

to a proper consistence. Prod. 25^ to 30§.

Vermifuge.

—

Dose, 3 to 10 gr., night and
morning, for 2 or 3 successive days, followed

by a brisk purge.

Extract of Worm-wood. Syn. Exteactum
ABSiNTHii; Exteactum ARTEMESiiE absin-

THii, L. Prep. 1. (Ph. D., 1826.) From the

dried flowering tops of wormwood, as the other

simple extracts (extracta simpliciora—Ph.
D.)

2. (Ph. Bor.) As extract op ehatant—
Ph. Bor.

3. (P. Cod. and Ph. Baden.) By displace-

ment by cold water.

Obs. Bitter, stomachic, tonic, and vermi-

fuge.

—

Dose, 10 gr. to 20 gr., 2 or 3 times

daily ; in dyspepsia, loss of appetite, gout, &c.

It is usual to add a few drops of the oil of

wormwood to the extract before taking it from

the pan.

4. (Alcoholic ; Extractum absinthii alco-

HOLicuM, L.—Guibourt.) From a tincture pre-

pared from the dried tops of wormwood boiled

in proof spirit. More active than the last.

Extract of Yew. Syn. Exteactum taxi,

L. Prev. 1. (Loder.) From the inspissated

juice of the fresh leaves of the yew (^Taxus

baccata). Its action on the circulation greatly

resembles that of digitalis, but is more man-
ageable.

—

Dose, 1 to 7 gr. ; in epilepsy, &c.

2. (Alcoholic,—Ph. Baden.) From the dried

leaves, as ALCOHOLIC extract of aconite—
Ph. Baden.

Obs. In addition to the preparations given

above, there are many others which are often

called ' extracts.' These may be grouped
under the following heads :

—

Extracts, Concentra'ted. Syn. Resinoids.
Pharmaceutical preparations of more or less

value, largely employed by the American phy-

sicians who style themselves 'eclectics.'

They are supposed to present in the most
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concentrated form the medicinal virtues of the

plants from which they are derived. See

Resinoids,
Extracts, Fluid. Syn. Exteacta tluida,

ExTUACTA LiQUiDA, L. This name has been

applied in modern pluirniacy to various prepa-

rations dift'cring materially from each other in

their degree of fluidity and concentration.

Some of these have been already noticed, and
otliers will be found under one or other of

their synonyms. Much confusion would be

avoided by confining the name ' PLUID ex-

tract ' to those preparations only wliich differ

from the ordinaiy officinal extracts in being

in the liquid form ; whilst others of a lilie cha-

racter, but of less consistence or concentra-

tion, might be conveniently classed under the

generid denomination of ' LIQTJOES' (liquoees,

L.). The various condensed preparations of

vegetable substances, now common in trade,

professedly several times stronger than the

common decoctions, infusions, and tinc-

TUEES, might be simply and advantageously

distinguished by the addition of ' concbn-
TEATBD ' to their names. Tinctures made with

rectified spirit, and of (say) at least 8 times

the usual strength, might be appropriately

termed ' essences.' See Decoction. Essence,

Extract, Infusion, Oleo-eesin, Syeup
Tincture, &c.

Extracts, Perfa'matory. See Exteait.
Extracts, Pulver'ulent. Syn. Dried ex-

tracts. Desiccated e. ; Saccharated e. ;

Exteacta pulverata, E. sicca, E. cum
SACCHAEO, L. Prep. 1. Ordinai-y soft ex-

tract of the drug, 4 parts ; white sugar (in

powder), 1 part; mix, and dry by exposure in

a warm situation; lastly, reduce the mass to

powder, and if it weighs less than 4 parts, tri-

turate it with more powdered sugar until its

weight is equal to the original weight of the

extract used in its preparation. The strength

of the extract thus continues unchanged.

2, (Ph. Bor.) As the last, hut using pow-
dered sugar of milk, in lieu of cane sugar.

3. (Gauger.) Alcoholic extract, 3 parts,

rectified spirit, 1 part, are tritui-ated together

in a porcelain mortar until thoroughly incor-

porated, when white sugar (in powder), 15

oz., is gradually added, and the two carefully

and completely blended together ; the mixture

is dried as before, and more sugar added until

the whole weighs exactly 18 oz. Six grains

represent one grain of the unprepared extract.

Ois. The above are admirable preparations,

intendedchieflytorender the perishable extracts

of the narcotic plnnts (exteacta naecotica)

less liable to suffer by age. See Extract oe
Aconite (Saccharated), &c.

EXTEAC'TIVE. Syn. Extractive prin-

ciple. Fourcroy entertained the belief that

all vegetable extracts contained a common
basis of definite composition, to which he gave

the name of extractive. Chevreul and other

chemists have shown, however, that Four-

croy's extractive is not a chemical compound

but a heterogeneous mixture, varying in

composition with the plant from which it ia

obtained. Extractive has a brown colour, or

one becoming so in the air; it speedily putre-

fies, and becomes oxidised, and is rendered

insoluble by long exposure to air, and by re-

peated solutions and evaporations. In its

umdtercd state it is soluble in water and in

alcohol, is nearly insoluble in ether, and ia

precipitated from its solutions by the acids

and metallic oxides. With alumina it forms
the basis of several brown dyes.

EXTRAIT. [Fr.] Literally an extract.

Among perfumers, extraits are mostly spiritu-

ous solutions of the essential oils or odorous

principles of plants and other fragrant sub-

stance. The French commonly apply the

term to any concentrated spirit, either simple

or com])ouud. In the shops of the Parisian

perfumers upwards of 60 preparations of the

kind are distinguished by this name. The
extracts of jasmine, jonquil, Mat-lilt,
OEAN&E blossoms, VIOLETS, and other like

flowers of delicate perfume, are obtained by
agitating and digesting the 'huiles' and ' po-

mades' of the flowers with the purest recitfied

spirit in the manner described under Scented
Spirits ('esprits '). This process is repeated

with fresh oil or pomade until the spirit is

rendered sufficiently fragrant. The other ex-

tracts (both simple and compound) are made
by the common methods of infusion and dis-

tillation. See Essence, Extract, Spirit, &c.

EYE. In anatomy and physiology, the organ
of vision. In order that vision may be dis-

tinct, it is necessary that the pencil of rays

diverging from each point of the object and
entering the pupil should converge to a focus on
the retina. Near-sightedness (' mtopia,' L.)

is due to the too great convexity of either the
' lens ' or ' cornea,' causing the rays to con-

verge to a focus before reaching the retina. The
spectacles worn by myopic persons have con-

cave glasses, which, by increasing the diver-

gence of the rays falling upon the eye, have
the efl'ect of carrying back each focal point to-

wards the retina. In the long sight of old

people (' PRESBTOPiA,' L.) the foci of the re-

fracted pencils are situated behind the retina,

the ' lens' or the ' cornea' being not sufficiently

convex. This defect is corrected by convex

glasses, which increase the convergence of the

incident rays.

Foreign Bodies in the Eye.—Particles of

dust, small, insects, hairs, and such like

minute bodies frequently get under the eyelid,

and thus become a source of considerable dis-

comfort, and very frequently of great pain.

Hence the necessity of their prompt removal.

In order to efl'ect this the inside of the lids

should be so exposed as to reveal the intruding

substance. The lower lid may be easily turned

down so as to show the inner surface, but

the upper lid cannot be so easily manipu-

lated. The end, however, may be attained

by taking firm hold of the lid with the finger
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and thumb, drawing it downward and for-

ward, placing a quill or a small pencil-case on
the outer up|)er part, and turning the lid back-

wards over it. When the annoying particle

is seen it should he removed by gently draw-

ing over it, with a wiping motion, a piece of

rag or linen handkerchief, wrajiped round the

finger, or by means of a camel-hair brush, if

this latter be at hand.

If these means fail to remove it, and it

should be imbedded too firmly in the membrane,
it may be picked off with a tooth-pick, the end

of a pair of tweezers, a fine ivory paper-knife,

or with a stiff hair from a clothes-brush bent

at right angles. If lime-dust has blown into

the eye it is only the larger particles that can

be removed in this manner ; the finer particles

may be dissolved out by washing the eye with

a lotion made of one part of common vinegar

and two parts of water. A drop or two of

pure sugar syrup will also frequently dissolve

tlie lime. When a powerfully destructive sub-

stence, such, for instance, as sulphuric acid or

oil of vitriol, is, as sometimes happens, thrown
by some person into the eye, the best course is

to wash it out with a solution containing four

grains of washing soda in an ounce of water.

This should be done as quickly as possible, and
pending the time the soda lotion is being got

ready, the eye, being kept open, should be

diligently washed with cold water. Grains of

gunpowder should be carefully removed. Hot
fluid, such as melted fat or pitch, may be got

rid of by putting into the eye a few drops of

almond or olive oil.

Upon removal of the foreign body the pain

generally subsides ; but it sometimes happens
that the membranes may be lacerated, in which
case more or less inflammation may ensue.

Under these circumstances a medical practi-

tioner should be consulted. For animals the

same treatment may be followed. See Blikd-
UESs, CoiouE Blindness, Vision, &c.

Eye Balsam, Vegetable (Martin Reichel,

Wiirzburg). Opium, 5 parts ; oxide of mer-
cury, 5 parts; camphor, 2 parts; wax cerate,

52 parts. (Hager.)

Eye Drops. See Watee (Eye).

Eye Essence (Dr Romershausen). A tinc-

ture prepared from fennel seeds and fresh

young fennel. (Hager.)

Eye Powder (Laeyson, Paris), also known
as Odorous Powder. For the strengthening,

restoration, and preservation of the sight. A
powder composed of—Burnt chalk, 100 parts ;

ammonia, 50 parts ; charcoal, 6 parts ; oxide

of iron, 2 parts; cinnamon bark, 2 parts. (P.

L. Geiger.)

Eye Pow'ders. See Collteia.
Eye Salt. Powdered alum. (G. Graefe.)

Eye Salve. See Ointment (Eye).

Eye Snuff. See Snuff.
Eye Water (Biedermann, Annaberg). 2

grms. sulphate of zinc in 60 grms. distilled

water, with a little infusion of cloves.

Eye Water (Brun) is a solution of 4 parts of

aloes in 32 parts of white wine, with 32 parts

of rose \v ater, and 1 ^ part of tincture of saffron

Eye Water (Chantomelanus) " makes spec-

tacles superfluous." A turbid yellow-brownish
liquid, consisting of a weak extract of lavender

flowers in diluted spirit, in which some oil of

lavender has also bten dissolved. (Opwyrda.)
Eye Water, Dr Graefe's (L. Roth, Berlin).

Sulphate of zinc, 1'5 grms. ; fennel water, 100
grms., slightly coloured with fennel seed tinc-

ture. (Scliadler.)

Eye Water (J. P. H. Hette). A solution of

etherial oils of lavender, bergamot, rosemary,

and tincture of opium in spirits of wine, 50
per cent. (Wittstein.)

Eye Water (Bernhard Kraft, Calbe) for

acute inflanmiation of the eyes and for

strengthening the sight. Seven grammes of an
impure muddy sediment-leaving spring water
containing half a gramme ot native sulphate of

zinc containing iron. (Schadler.)

Eye Water (Inspector Stroinski, Neisse).

One part of sulpliate of zinc dissolved in 500
parts of common river vi^ater. (Schreiber.)

Once a trace of patchouli perfume was
added to this water. (Hager.)

Eye Water, Dr White's (T. Ehrhard, Alten-

feld, Thuringia). Four cloves, a piece of cin-

namon the size of a large pea, 2 teaspoonfuls

of rose water, 1 drop of vinegar, 10 drops of

arnica tincture. Digest for an hour and filter.

Dissolve in the filtrate some white vitriol of

the size of a pea. (Hager.)

Sulpliate of zinc, 3 parts; honey, 4 parts;

water, 80 parts ; perfumed with oil of cloves

and a truce of mustard oil. (Wittstein.)

Eye Waters. See Watee.

FACE A'GTJE. The common nnme for the

intermitent form of facial neuealgia or TIC

dotiloueetjx. See Neuealgia.
FACE PAINTS. Syn. Faeds, Fr. See

Bloom, Cakmine, Peael White, Rouge, &c.

FAC-SIM'ILE. An exact imitation of an
original in all its traits and peculiarities. The
term is chiefly used in relation to copies of

old manuscripts, or of the handwriting of

famous men, or of interesting documents,

produced by engraving or lithography. See

SiGNATUEES.
FACTI'TIOUS. Syn. Factitius, L. Arti-

ficial ; made by art, in distinction from that

produced by nature. Numerous illustrations

of the application of this word occur in the

pages of the present work.

F.a;'CES. Excrement. In the laboratory,

the 'settling' or sediment deposited by a

liquor. See Defecation, Esoeeta.
FAINT'ING. Syn. Swooning; Syncope,

Deliquium ANIMI, L. In pathology, a state

in which the respiration and circulation are

apparently suspended for a time, or are ex-

tremely feeble. The symptoms are too well

known to require description. The causes arc

supposed to be—diminished energy of the

brain, and organic affections of the heart
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or neighbouring vessnla. This has led noso-

logists to divide syncope into two varie-

ties:

—

1. Occasional (syncope ocoasionalis, 8.

ACCIDENTALIS, L.), primitively iiuliiced by
sudden and violent emotions of the mind,
powerful odours, derangement of the stomncli

or bowels, constrained position of the body,

tight-lacing, pressure, loss of blood, debility

from disease, &c. This variety is frequently

followed by vomiting, and, occasionally, by
convulsions or epileptic fits. The recovery is

accelerated by tlie horizontal position, without
the head being tlie least elevated, by which
the arterial blood is more vigorously thrown
upon the brain, and thereby stimulates it to

resume its nsunl functions. Pungent sub-

stances (smelling-bottle, vinaigrette, &c.) may
be applied to the nostrils, and cold water
sprinkled on the face and chest. In all cases

the dress (corset, waist-band, neck-cloth, &c.)

shduld be instantly loosened, and indeed this

is the first assistance which should be given,

either in syncope or apoplexy. As soon as the

patient can swallow, a little brandy-and-water,
or wine, or a few drops of ether or spirit of

sal volatile, may be given.

2. Cardiac {SY^COV^ CABDIACA, L.), arising

without any apparent cause, with violent pal-

pitation during the intervals, and altogether

of a more formidable character than the pre-

ceding. The subsequent treatment must here

be directed to the cure or alleviation of the
original disease.

FAINTS. The first and last runnings of the

whiskey-still. The one is technically termed
the ' strong faints ;' the other, the ' weak
faints.' They are both purified by rectification,

&e. See Distillation,
FAITH. Dr Pereira remarks, that " faith

in the beneficial agency of remedies, and con-

fidence in the skill of the medical attendant,

are important adjuvants in the treatment of

disease. To them both the physician and em-
piric owe part of their success."

FAL'LING SICK'NESS. See Epilepsy.
FAMILIENSALBE, Family Ointment (Go-

ring). 16 grammes of a hard yellow salve

in a round box ; a mixture of 9 parts wax, 3

parts fat ; 2 parts turpentine, 2 parts inspiss-

ated iuice of Ornithogalium, scilloides Jacquin,

or O. candatum Aiton. These plants are

known to the public as Meerzwiebel (sea onion

or squill), but they are only related to that
plant in appearance. CHager.)
PAR'CY. See Glanders.
FARDEL-BOUKD. Si/n. Clue-bound, Wood-

evil. An allection of the third stomach of

cattle, induced by their unduly partaking of

coarse indigestible food. Cattle are most
commonly attacked by fardel in summer and
autumn, when they are able to get at tough,
strong, and hard grass. It is also frequently

caused by rye-grass in seed and ripe vetches,

as well as by eating largely of the shoots of

trees or the cuttings of hedges, a circumstance

which has given rise to the disea'se being
called ' wood-evil.' Sometimes an attack may
be brought on through over-feeding, combined
with a deficiency of water. The symptoms
vary greatly in intensity, and are often some
days beibre th(\y definitely manifest them-
selves. The aninuil ceases to ruminate, refuses

food, and, if a cow, the secretion of milk is

stopped. Then, after a day or two fever (in-

dicated by heat and dryness in the nose and
mouth) comes on, with somewhat qnicUened
circulation and breathing, the breathing by
the second or third day being accompanied by
a grunt at the beginning and end of respira-

tion, which is very noticeable when an attempt
is made to move the animal.

In all attacks the animal suffers from ob-

stinate constipation. The first stomach is

fi'equently much distended, and if any faeces

are passed they are caked, dark coloured, and
of variable consistence.

When the disease is attended with most of

these symptoms, the animal may live ten days
or a fortnight; but unless relief is afforded,

nausea very frequently sets in, and continues

to increase, the pulse at the same time getting

gradually weaker, and the strength failing.

In some instances the animal has an epileptic

fit, and in others death is preceded by great

stupor ; whilst in others, again, if it be a
horse, it is attacked with stomach staggers.

" The treatment consists in removing the

obstinate constipation by powerful purgatives,

advantage being taken to gain their utmost
efficacy by combining several together, and
giving them along with plenty of fluid.

" Three-quarters of a pound each of Epsom
and of common salt, twenty croton beans, and
a drachm of calomel, will suffice for a full-

grown, middle-sized ox or cow, and must be
administered in three or four bottles of water

or very thin gruel. In this disease there is

little fear of giving too much medicine.

"The action of the purgatives is greatly

expedited by the use of occasional stimulants,

which in diseases of the digestive organs of

cattle may be given without fear of engender-

ing or aggravating inflammation. Every en-

couragement must be used to get the animal
to drink, for large quantities of fluid are

obviously most essential in washing out the

obstruction which causes the evil. The cessa-

tion of the grunt, the passage of some hard

cakes of dung, with the subsequent abatement
of the fever, are the signs of amendment for

which we watch; but even after the first

movement of the bowels considerable attention,

a sloppy diet, and several doses of purgative

medicine, are requisite to empty the canal and

prevent the recurrence of the obstruction. If

twenty hours elapse after the administration

of the above combination without any action

of the bowels, the same dose may be repeated,

along with a good quantity of some stimulant,

such as a bottle of ale, with two ounces of oil

of turpentine and two ounces of ginger. Half
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the quantity of the purgative may he given at

the end of a like interval, if no effect be pro-

duced; but the further employment of purga-

tives is injurious, inasmuch as it increases the

nausea without expediting the action of the

bowels.

"A week will sometimes elapse without any
alvine evacuation ; in some cases I have
known ten or eleven days, and in some fifteen

days. Yet even in these recovery took place ;

and so long as stupor and frenzy are staved

oif, there is always hope of a cure. After the

prompt and energetic adoption of the treat-

ment recommended, little further remains to

be done except to withhold all solid indiges-

tible food, administer frequent quantities of

water, or any simple fluid, wliich must be

horned over if the beast will not take it ; allow

also plenty of treacle, and encourage the

action of the medicine by clysters, scalding

the belly, and occasional exercise. Blood-let-

tiuo: is not only useless, but even injurious."

(FiNLAT DtTN.)

FAE'INA. The flour of any species of corn,

pulse, tuber, or starchy root. The most im-

poi tant kinds of farina are noticed under their

respective heads. The following dietetic arti-

cles of a farinaceous character are extensively

advertised :

—

Baker's Alimentary CoMPOtrND. Fine

flour (pastrycook's), 2 parts; finely ground rice,

1 part.

Baster's Compottnd Faeiita. Wheat flour,

14 oz. ; white sugar, 2 oz.

Braden's Farinaceous Food. Similar to

Hard's (beloiv).

Bright's Nutrttiotts Farina. Rice flour

and potato starch, equal parts.

Bright's Breakfast Powder. Choco-

late, 1 part ; nutritious farina (Bright's) 2
parts.

Builock's Semoia. Wheat flour,from which
a portion of the starch has been removed, so as

to leave an excess of gluten.

Denham's Farinaceous Food. Wheat
flour, 3 parts; barley meal, 1 part; the mixture

is slightly baked, and again ground and sifted.

Said to be slightly laxative.

Duryea's Maizena. Indian corn starch

prepared for food.

Gardiner's Alimentary Prhparation.
Pure rice flour, very finely ground.

Hard's Farinaceous Food. Wheat flour,

slightly baked, and resif ted.

Kingsford's Oswego Prepared Corn. An
excellent preparation of Indian corn.

Leath's Alimentary Farina. Wheat
flour (baked), with some sugar, Indian corn

meal, and tapioca. According to some, it also

contains potato starch.

Maidman's Nutritious Farina. Potato

starch tinged with beet-root or other pink

colouring matter.

Plumbe's Farinaceous Food. South-

sea arrow-root, with about l-3rd its weight of

pea flour.

Polson's Corn Flour. The starch of Indian
corn or maize prepared with great care. It is

much used as a substitute for arrow-root, and
for custards, puddings, &c.

Smith's Nursing Farina. Equal pai-ts of
baked wheat flour and rice flour.

Obs. Many of the above compounds are
deficient in the nitrogenous elements of nu-
trition, and all of them nearly destitute of the
mineral and saline matters which are abso-

lutely necessary to the formation of the bones
and tissues, and the support of the body in

health, and are consequently utterly unsuitable

as an exclusive article of diet, especially for

young children. Unfortunately, it has been
too much the fashion of medical men of late

years to recommend these compounds, and
even to furnish testimonials as to their excel-

lence, apparently relying solely on the repre-

sentation of their proprietors or vendors. We
deem it, however, to be a public duty to

caution parents and nurses against their inju-

dicious use. As mere adjuvants or auxiliaries,

when the natural food supplied by the mother
may be insufiicient for the nutrition of the

infant, some of them may doubtless be of

value; but in all other cases they should be
largely combined with pure cow's milk, beef

tea, meat broths or gravies, eggs, or other sub-

stances rich in the nitrogenous and saline

elements of nutrition.

FARM'ING The business or management
of a FARM. Formerly farming was looked

upon as a profession easily understood, and
successfully pursued only by an empiric. It is

now, however, regarded in a different light, and
the farmer, to succeed, not only requires

perseverance and observation, but also a sound
knowledge of natural sciences. See Butter,
Cheese, Implements, Manures, Soils, &c.

FARMS, SEWAGE. See Sewage Farms.
FAT. Syn. Adeps, L. The fat of animals

is a concrete oil contained in the cellular mem-
brane of their bodies, more especially round
the kidneys, in the folds of the omentum, at

the base of the heart, upon the surface of the

intestines, and among many of the muscles.

Fat varies in consistence, colour, and odour,

with the animal from which it is obtained.

That of the carnivora is usually soft and rank-

flavoured; that of the ruminantia solid and
nearly scentless. It is generally whitest and
most copious in the well-fed young animal, and
yellowish and more scanty in the old. That
under the skin and surrounding the kidneys

(suet) is also more solid than that in the

neighbourhood of the movable viscera. In

the cetacea, or whale tribe, the fatty secretion

assumes the form of oil. These variations in

consistency depend upon the relative propor-

tions of solid stearin and liquid olein present

in the fat.

The vegetable fats are found in various parts

of certain plants, but are generally most abun-

dant in the seeds. They are extracted by

simple pressure or else by boiling. Two kinds
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of vegetable fat, namely, palm-oil and conoa-

iiut oil, are extensively employed in the useful

arts.

All fats are lighter than water. They are

all soluble in ether, benzol, and turpentine,

and may be mixed with each other in any
proportion.

In former times the fats of many animals
were employed in pliLirmacy, but at present

those principally used are lard and suet. In
perfumery, in addition to these, beef marrow
and bear's grease are employed. For both
these purposes the crude material is cut into

small pieces, and freed as much as possible

from all extraneous membranes; after which
it is placed in a boiler with water, and heated
until it is completely fused, when the whole is

strained, and allowed to cool very slowly. By
this means a cake of cleansed fat is obtained,

which may be readily separated from any
adhering water.

Fats and the fat oils are best preserved by
being run into glazed jars, and secluded from
the action of the air. A little benzoic acid or

gum-benzoin, dissolved in them by heat, will

generally prevent, and in all cases greatly

defer, the accession of rancidity. We intro-

duced this method into the laboratory in our
early days of manipulation, and ourselves, and
others to whom we have made it known, have
since employed it with undeviating advantage
in the manufacture of cerates, ointments, and
other preparations containing fatty matter or

the fixed oils. It has been shown by Dr
Griesler that nitric ether, and its alcoholic

solution, act in the same manner. A few drops
are not only sufficient to prevent rancidity,

but, it is said, will even destroy the disagreeable

odour of rancid fat. When heated to remove
the alcohol, they immediately become bright,

clear, and scentless. See On, Glycerin,
Olein, Palmitin, Steaein, TaIiLow, &c., also

below.

Fat, to melt down. Let all the small pieces

of fat cut off joints, &c., be collected, divided

into small pieces, put in a stew pan (a little

water being added to prevent their burning),

and placed on the fire. This must be stirred

carefully at intervals to prevent any of the

pieces of fat sticking to the bottom.

When thoroughly melted (which it will be
in about an hour and a half) pour through a

strainer into a basin with some cold water in

it. Thus prepared, dripping or fat may be

used instead of suet, and there are few who
would know any difference between them.
Dripping, if clarified as above, may be used
over and over again for frying, provided it has

not been previously employed in dressing fish,

in which case it will impart a fishy taste. But
it can be used repeatedly for fish if it is kept
for that purpose only. The skimmings off

the top of the saucepans, while a piece of

meat is boiling, will also do capitally for light

puddings.

1

1
' Artisan Cookery.' Griffith and I'arran.

FAT'TY ACIDS. In chemistry, eompoun.ls
having acid properties derived from the various
fats and oils. Tlie radicals of these acids exist

in the natural fats combined with a base
called glyceryl. When fats are saponified by
an alkali, stearate, palmitate, and oleate of

potassa or soda, as the case may be, are

produced and glycerin is set free. On de-

composing either of these compounds with
sulphuiic acid a sulphate of the alkali is

formed, and the fatty acid is precipitated.-

Some of the fatty acids, as stearic, cerotic,

palmitic, and lauric, are solid at ordinary
temperatures ; others, as oleic, are liquid.

The hard fatty acids are extensively used as

candle materials, being superior in every re-

spect to the natural fats from which they are
derived.

FAT'TENING. Until comparatively a recent
date, the plan used to fatten domestic animals
was to prevent their taking exercise, and to

gorge them with food. The excessive fat

produced by these means was, however, found
to be far from wholesome, and was less delicate

than that arising in the natural way. This
system was therefore gradually abandoned in

favour of the present one, which consists in

supplying the animal with abundance of

wholesome food, and with the means of taking

exercise as far as the disposition or feelings

dictate. Hence the farmers " in the most en-

lightened districts, such as Berwickshire, East
Lothian, &c., instead of tying up their fatten-

ing cattle in stables like horses, and placing

their food before them, put two or three to-

gether in small yards with sheds attached, in

which they can run about, eat when they

choose, and take shelter from the rain, or cold,

or the sun, at pleasure, under the open shed.

Swine are treated in the same manner, and
also spring lambs that are fattened for the

market. Poultry are no longer kept in

coops and crammed, or rabbits in hutches

;

but the former are allowed to take exercise

in fields sown with various herbs, and the

latter are kept in a species of artificial warren,

where they can take exercise by burrowing."
(Loudon.)

FAVOURITE PEESCEIPTIOlir (Dr Pierce's)

for the cure of those chronic weaknesses and
complaints peculiar to females. 280 grammes
of a turbid greenish-brown fluid with a bulky
deposit of the same colour, made according to

the following recipe:—Savin tops, 10 grammes;
larch agaric and cinnamon, of each 5 grammes

;

China Jaen (ash cinchona bark), 10 grammes;
boil with sufficient water to make 220
grammes when strained. Dissolve in the fil-

trate gum Arabic, 10 grammes ; white sugar,

5 grammes; and add tinct. digitalis and tinct.

opii, of each 2 grammes ; star anise oil, 8 drops

;

90 per cent, spirit, 45 grammes. (Eager.)

FEAR. Although fear is a depressing and
debilitating emotion, and sometimes acts preju-

dicially on the health, it frequently acts as a

curative or preventive of disease. It is a well-
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known fact that femnles who are the most
faint-hearted and desponding during the period

of their sex's trial, generally experience a more
rapid convalescence than those who are more
confident and resolute. During the raging of

an epidemicfear generally induces temperance,
cleanliness, and the adoption of other precau-

tions which tend powerfully to prevent dis-

ease. Boerhaave, according to Pereira, is said

to have prevented the occurrence of epileptic

attack (brought on hy the sight of a person

falling down in a fit in the sight of the hospital

patients), by directing a red-hot iron to be

apjdicd to the person who should next be

affected.

FEA'THEES. Ostrich feathers are those

most esteemed as articles of personal decora-

tion, and go( se feathers for beds; but the fea-

thers of other birds are commonly used for

both purposes.

Feathers are prepared for ornamental pur-

poses by scouring them with white soap-and-

water (1 oz. to the pint), used hot ; they are

next well rinsed in several successive poitions

of pure wiiter, and after being drained and
shaken, a'-e, lastly, passed through water
slightly blued with pure indigo, and dried out
of tlie dust. Wl en dry, the ribs are generally

rubbed with a piece of glass, having a curved
notch in it, for the purpose of increasing their

pliancy, and the filaments are curled by
drawing them, between the edge of a blunt
knife and the ball of the thumb of the hand
which holds it.

Peathers, Bleaching of:

—

A new trade has sprung up within the past

ten years, by which hlack, brown, or grey fea-

thers are bleached suiSciently to enable them
to be dyed any required colour.

The process is as follows :—The feathers are

first thoroughly washed with soap-and-water,
to free them from any oil ihey may contain.

They are next transferred to a bath composed
of bichromate of potash dissolved in water, to

which has been added a few drops of nitric or

sulphuric acid. In this bath they rapidly lose

their black, brown, or grey colour, and become
almost white. On being removed from this

bath they are well rinsed in water, and are

then fit to be dyed, even the most delicate

coliiur. Great care is required in the process,

as the flue of the feather is apt to be destroyed,

if kept too long in the bath. A bleached
feather may be readily known by the yellow
colour of its stem.

Other methods have been adopted, such as a

bath of chloride of lime, peroxide of hydrogen,
or sulphurous acid, &c., but the bichromate
bath gives the best results.

Feathers, Dyeing of:

—

Black. By immersion for 2 or 3 days
in a bath (at first hot) of logwood, 8 parts,

and copperas or acetate of iron, (about) 1 part.

Blue. With the indigo vat.

Beown. By any of the brown dyes for silk

or woollen.

Crimson. A mordant of alum, followed by
a hot bath o£ brazil wood, and afterwards by a
weak one of cudbear.

Pink or Rose. With saflSower and lemon
juice.

Plttm. The red dye, followed by alka-

line bath.

Red. a mordant of alum, followed by a
hot brazil-wood bath.

Yellow. From an alum mordant, followed

by a bath of turmeric or we d. Other shades

may be obtained by a mixture of the above dyes.

Feathers may also be dyed by simple immer-
sion, for two or three minutes, in a bath of

any of the aniline colours.

Goose feathers for beds are generally pubi-
FiED by simply exposing them to the sun or

in a stove until perfectly dry, and then beating

them to remove loose dirt. When carelessly

collected and dirty, thi y are sometimes first

cleansed with lime water, or, better still, with
a weak solution of carbonate of soda, or water
to which a little solution of chloride of lime

has been added; after which they are rinsed

in clean water, and dried or stoved as before.

Old feathers are cleansed or purified in the

same way.
FEB'EIFUGES. Syn. Febeiftjqa, L. In

pharmacy, substances or agents which cure or

alleviate fever. The term is more particularly

applied to medicines used against the ague, as

CINCHONA BAEK and AESENious ACID, and
their preparations. The extreme value of

cold water, as a drink in ardent fever, has been
known in all ages. In 1723 Dr Hancocke
published a work entitled—'Febrifugum Mag-
num, or Common Water the best Cure for

Fevers, and probably for the Plague,' which
in a short time ran through several large

editions, but appears to have been overlooked

by the liydiopnths of the present day.

FEC'ULA. *S^». F^cula, L. The matter
which subsides from cold water in which
bruised or rasped vegetable substances have
been washed. The fecula obtained from the

seeds of the cereals and leguminosse, and from
tuberous or bulbous roots, consists of nearly

pure STAECH. In some cases the starch ia

associated with the green colouring matter
(chloeophtll) and the narcotic principles of

the vegetables which yield it. The green
fecula obtained by straining the expressed

juices of the leaves and herbaceous parts of

plants is of this character.

The fecula of all the amylaceous roots, rhi-

zomes, and tubers, may be easily obtained, on
the small scale, by rasping them, pressing, and
working the pulp in cold water, and after

straining the resulting milky liquid through a

hair sieve, allowing it to settle. The sediment

may be again washed by diffusion through

clean cold water, and must be, lastly, collected,

and dried out of the dust, and, without artifi-

cial heat.

The fecula of narcotic plants for medicinal

purposes is obtained by allowing the expressed
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juice to repose for 24 liours, and then decant-

ing the clear portion, and dicing the residue.

Sometimes heat is employed. See Aeeow-
BOOT, Stakcii, &c.

FEEDING BOTTLES. We extract from 'The

Sanitary Record ' the following valuable papiT
on ' Feeding Bottles,' by Dr. Eustace Smitli,

assistant-physician to the City of London
Hospital for Diseases of the Chest, and Phy-
sician to the East London Hospital for

Children :
—" In the artificial rearing of

infants it is of importance that food should be

given to them from a feeding-bottle. By this

means the natural method of taking nourish-

ment is imitated ; the muscles of the mouth
and cheeks are brought into play ; and the

secretion of saliva—a secretion which, very

scanty at birth, becomes gradually more
copious and takes so active a part in diges-

tion— is encouraged and increased.
" Almost all babies will take their food more

readily by this method, their instinct teaching

them to suck everything that is put into their

mouths. Even in cases where a deficiency in

the hard palate presents so great an obstacle

to sucking, on account of the impossibility of

creating the necessary vacuum in the mouth,
the difficulty can be overcome by a simple
mechanical contrivance. Therefore, in every
case of hand-feeding, a suitable bottle is the

first thing to be desired.
" To be satisfactory a feeding-bottle must

fulfil three indispensable conditions : it must be
simple in construction and easily managable ; it

must be capable of being readily (deaned ; and
in its use the milk must flow easily and without
great effort on the part of the infant. The
ordinary feeder in use at the present time con-

sists of a flattened glass flask, closed at the

mouth by a cap, which fits over the neck. A
caoutchouc tube passes through the cap, and
is connected inside the bottle with a straight

glass pipe. The other end of the elastic tube
is attached to the teat, or mouth-piece, by
means of a short hollow cylinder called the
' union-joint.' The teat is firmly fixed to this

by means of the shield. In the construction

of the cap and union- joint, metal, earthenware,
or wood, is employed. The metal used by the
best makers is tin, and this, if cleanliness be

properly attended to, is not objectionable. In
cheaper bottles, sold in the shops for sixpence,

the mouth is closed by a perforated cork,

through which the fiexible tube passes. Here
there is no cap, but in all essential points the
construction is the same as in the more expen-
sive articles.

" In this apparatus it is important that the
channel through the tubes should be perfectly

free. The point at which the channel is nar-

rowest is the union-joint, which connects the
mouth-piece with the flexible tube. In a
badly made bottle an impediment may exist at

this point from carelessness in the manufac-
ture, and may present a great obstacle to the

ready passage of the fluid. Care also should

be takenthatthe (lexihle tube passes completely
tlirough the cap, before it becomes connected
with the glass pipe. This is very important.
In the early leeding-bottles constructed upon
this model by O'Connel, the gliss pipe passed
from within the bottle through the cap, and
was attached outside tliis to the caoutchouc
tube. It was tlius held rigidly in the centre
of the bottle, and as a natural consequence,
when the apparatus was in use, unless the
liottle was held upright during the whole meal,
long betbre its contents were exhausted tlie

milk ceased to flow, as the end of tlie pipe
soon came to be above tlie surface of the fluid,

which necessarily gravitated to the lowest
part as the bottle lay on its side.

" When, however, the connection between the
two tubes is made within instead of outside

the bottle, this disadvantage no longer exists,

for the glass tube being tree to move, its end
is able to sink to whichever side of the bottle

is undermost, and therefore always remains
below the level of the fluid. The best bottles

have a small cylindrical stop, i.e. a thick ring
of metal or wood placed within the flexible

tube, just above its junction with the glass

pipe. The object of this is to prevent the
latter being drawn through the cap, and thus
held rigidly in the centre of the bottle.

" The method of connection of the cap with
the neck of the bottle is not unimportant. It

should not be too tight or air will be prevented
from entering the bottle to supply the place

of the milk which is withdrawn. A common
plan is to line the interior of the cap with
cork, but this substance, besides its risK of
being broken and detached by careless

handling, has the further disadvantage of

absorbing milk, which turns sour and may
afterwards set up fei-mentation in fresh milk
put into the bottle for a subsequent meal. In
the best bottles the cap is constructed to screw
on to the neck, as in the ' Alexandra' Feeding
bottle made by the Messrs Maw ; or is united
to it by an application of the • bayonet catch,*

as in the ' Improved' feeding-bottle made by
Messrs Lyncb and Son. In this very admir-
able apparatus three grooves in the inside of
the cap pass over corresponding projections on
the neck of the bottle ; the cap is then turned
to the right, with a slight screwing motion,
and becomes securely fastened.
" With badly made bottles infants often have

very great difiiculty in drawing up the milk,

and can only do so by violent efl'orts, which
soon exhaust their strength or their patience.

There are two reasons why milk in these

cases may not flow easily—either the cap fits

too tightly, so that air cannot enter with suf-

ficient facility in proportion as the liquid con-

tents become diminished, as has just been
mentioned ; or the caoutchouc forming the
flexible tube is too thin, so that it collapses

when suction is applied. In the first case a
small hole should be made through the cap, so

as to allow a free admission of air, or if the
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bottle be a simpler ore, closed at tbe mouth by
a perforated cork, this may be slipjhtly eased

at the neck of the bottle, so as to fit less closely.

In the second case, stouter caoutchouc should

be used in the construction of the tube. In

weakly infants, or those much reduced in

strength by acute disease, special attention

should be paid to these points, as such children

will often refuse to take the bottle, if they

find any difficulty in drawing up the milk.
" Infants born with a cleft palate cannot suck

fi'om an ordinary bottle, as the deficiency in

the hard palate prevents the necessary vacuum
being formed in the mouth. Such children

are, therefore, usuallj' brought up with a spoon,

and often waste and die through insufficient

nourisliment. An ingenious contrivance first

suggested by Mr Oakley Coles will, however,

entirely remove the difficulty, and enable them
to suck with as much ease as if they suffered

from no such congenital difficulty. The plan

is a very simple one, and consists in attaching

to the nipple of any ordinary feeding-bottle a

flap of sheet elastic, cut to fit the roof of the

mouth. This flap must be of the shape and
about the size of the bowl of a teaspoon, and
is to be sewn to the upper part of the stalk of

the teat, where this projects from the shield.

In the mouth of the child the flap forms an

artificial palate, which if the sheet elastic

chosen be sufficiently stout, offers firm resist-

ance to the tongue pressing against in sucking,

and prevents fluid from passing into the nose

in the act of swallowing.

The closest attention must be paid to the

cleaning of feeding-bottles. Each time after

being used the whole apparatus should be well

washed out w ith water containing a little soda

in solution.
" The inside of the cap must be carefully

cleaned, and the brush should be carried several

times through the whole length of the tubing.

Afterwards the bottle and tubes should be laid

in cold water until again wanted. An objec-

tion to the common brush usually supplied with

each feeder is, that after a few days' use the

softened bristles are apt to get detached and
be caught in the joints of the tubing, whence
they may afterwards be washed by the stream

of fluid and be swallowed by the child.

Accordingly, a new cleaner has been manu-
factured by Messrs Maw and Sons, in which
bristles are entirely dispensed with. They are

replaced by a thin strip of caoutchouc, which
is wound round in a spiral form, at the end of

the ordinary wire handle. This instrument

answers all the purposes of a brush, without
the disadvantages alluded to, and is besides

far more durable.
" Excellent feeding-bottles are now made by

many different manufacturers, and are sold at

prices which place them within the reach of

tlie poorest. These cannot all be mentioned,
but some of the bottles more commonly met
with, may be shortly referred to. The six-

penny feeder made by Messrs Maw, Sun, and

Thompson, can be recommended for its sim-
plicity of construction, and at the same time
for its perfect efficiency. In this instrument
there is no cap, instead the mouth of the
botttle is closed by a cork, which is perforated
for the passage of the flexible tube. In all other
respects the construction of this apparatus is

the same as in the more expensive instruments.
The ' Alexandra' feeding-bottle, price half-a-

crown, by the same makers, is an admirable
bottle. The cap screws on to the neck, and is

furnished with a small hole for the admission
of air. A 'stop' in the lower part of the

flexible tube prevents the glass pipe being
drawn into the cap, and the instrument is sup-

plied with all the latest improvements. The
bottles made by Messrs Maw are all furnished
with the new patent cleaner just described.

The improved feeding-bottle made by Messrs
Lynch and Son, at one shilling and eighteen
pence, has been before referred to. The mate-
rial used for the cap is boxwood. It is a
capital bottle, and will give the fullest satis-

faction to the purchaser. Mr Lang's ' Alma
Mater ' feeding-bottle can also be recom-
mended. In this instrument the cap is made
of earthenware and is lined with cork. A good
bottle is made by Mr Elam, of Oxford Street,

price two shillings ; the cap is formed of bri-

tannia metal, and screws on to the neck. A
cheaper bottle, but one which for elegance of

design and accuracy of detail cannot be sur-

passed, is Mr Mather's ' Princess ' feeding-

bottle. A tin cup screws on the neck, and is

pierced by a small hole for the admission of

air. The opening is fitted with a 'cone valve'

of simple and ingenious construction, which
allows air to enter freely when suction is ap-

plied to the tube, but closes firmly against

any escape through the air-hole of the fluid

contents of the bottle. The bottle itself has

a double curve towards the neck to provide

against too sudden bending of the flexible tube

against the tap. This is apt to happen when the

curve is single, if the bottle lie with the con-

vexity downwards, and partial obstruction of

the tube may be the result. The ' Princess *

feeding-bottle is sold in the shops for eighteen

pence.
" All bottles bear their name in raised letters

upon the glass, but a report which has obtained

currency that these letters are hollow in the

interior, and difficult to cleanse is without any
foundation in fact. Any one may test this for

himself by placing a finger within the bottle

underneath the letters, when the internal sur-

face will be found perfectly plain and uniform.

In all cases where cork enters into the con-

struction of a feeding-bottle, especial care

shovild be taken in cleansing the apparatus,

and the cork should be well soaked in soda

and water in order that any sour milk it may
contain may be neutralised at once."

FEET (The). To preserve the feet in a

proper condition, they sliould be frequently

soaked, and well washed iu warm or tepid
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water. The nails of the toes should be pared,

to prevent their becoming' inconveniently

long, and from growing into the flesh, soaked,

and well washed in warm or tepid water.

Many persons suffer severely from tender
FEET. This generally arises from the use of

thin cotton or silk stockings, and boots or

shoes that are eitlier too light or stiff, or not

sufficiently porous to permit of the escape of

the perspiration. Waterproof boots and shoes

which are also air-tight (as those of gutta

percba and India rubber), are common causes

of tender feet, and even of headaches, dys|)ep-

sia, and apoplexy. The best treatment of ten-

der feet is the immediate adoption of worsted

stockings or socks, and light, easy shoes of

buckskin, goatskin, or some other equally soft

kind of leather. It is highly necessary for the

preservation of health to preserve the feet dky;
persons who are, therel'ore, exposed to the wet,

or who are frequently passengers through the

public streets in bad weather, should regard

sound and good boots and shoes as of the first

importance. In fact, in a hygienic point of

view, a wet back should be less shunned than
wet feet. Many persons frequently e.Kperience

EXTKEME COLDNESS and NUMBNESS OF THE
FEET. The best and most natural remedy for

this is active exercise or friction, the former
being always adopted when possible. In such

cases the use of warm woollen stockings is ab-

solutely necessary, and the debilitated and aged
may advantageously keep them on throughout
the night, or at all events until the feet acquire

a comfortable degree of warmth. The dis-

agreeable ODOUE which is evolved by the

feet of some individuals in hot weather may
be removed by the observance of extreme clean-

liness, and by occasionally soaking the feet in

warm water, to which a small quantity of

chloride of lime or sal ammoniac has been
added. A good deodoriser for unpleasant

smelling feet is said to be the following, in-

vented by M Paulcke :—A mixture of equal

parts of salicylic acid, soap, talc, and starch,

to be applied in the form of powder.

Distortion of the feet is not uncommon
in childhood, being sometimes congenital, but
as frequently the result of weakness or bad
aursing. " A child with its feet turned in-

wards is called tabus ; when they are turned

outwards it is styled VALGUS. The proper use

of bandages, early applied, will generally cor-

rect these deformities ; but if they be neglected

in infancy they become incurable." (' Med.
Lex.') Clubfoot, of which there are several

varieties, may also be frequently relieved by a

simple surgical operation. See Boots and
Shoes, Distortions.
FELT'ING. This is a process by which

various species of fur, hair, and wool, are

blended into a compact texture, in many re-

spects resembling cloth. It depends on the

peculiar anatomical construction of these sub-

stances, enabling them to interlace and inter-

twine with each other, by which they become

permanently matted together. Felt was for-

merly chiefly employed for hats. It is now
commonly used for mill-bands, filters, &c.

;

and when varnished or japanned, or saturated

with asphalte or bitumen, is a durable sub-

stitute for japanned leather, and for roofing.

FENNEL. Si/n. Fceniculum (Ph. L.), L.

The fruit (seed) of Fceniculum dulce, or sweet
fennel; the oil distilled from the fruit (OIL

OF FENNEL; OLEUM FCENICULI, L.) aS WcU aS

a distilled water (fennel water; aquafceni-
CULi, L.), are officinal in the Phariuacopojias.

They are stimulant and carminative ; but are

now seldom employed.
FEN'UGREEK. The seeds of Trigonella

Foenum Grcecum. Resolvent and stomachic.

The seeds dye yellow ; formerly roasted for

coffee; now chiefly employed in veterinary

medicine.

FER'MENT. Si/n. Fermentum, L. A
substance which induces fermentation. Ac-
cording to one view ferments are compounds
whose decomposition proceeds simultaneously

with that of the body undergoing metamor-
phosis. They all contain albuminous or azo-

tised principles, which in a moist state putrefy

and suffer decomposition. According to Pas-

teur, however, fermentation is excited by
living organisms—fungi and infusoria. See

Fermentation and Yeast.
PERMENTA'TION. S^n. Fermentatio, L.

lu chemistry/, a peculiar metamorphosis of a

complex organic substance, by a transposition

of its elements under the agency of an external

disturbing force. Fermentation, according to

the theory proposed by Liebig, is a metamor-
phosis, by which the elements of a complex

molecule group themselves so as to form more
intimate and stable compounds. It is excited

by the contact of all bodies the elements of

which are in a state of active decomposition or

fermentation. " In nitrogenised substances

of a very complex constitution, putrefaction or

fermentation is spontaneously established when
water is present, and the temperature suffi-

ciently high, and it continues till the original

compounds are wholly desti'oyed. Substances

destitute of nitrogen, on the contrary, require,

in order to their undergoing this metamor-

phosis, the presence of a nitrogenised sub-

stance, already in a state of putrefaction (fer-

mentation)." (Liebig.) The substances which

promote this change are termed ferments,

and among these the principal are gliadin,

gluten, vegetable albumen, and all nitrogenous

substances in a state of spontaneous decompo-

sition or fermentation. " It is imagined that

when these substances, in the act of under-

going change, are brought into contact with

neutral ternary compounds of small stability,

as sugar, the molecular disturbance of the body,

already in a state of decomposition, may be, as

it were, propagated to the other, and bring

about the destruction of the equilibrium of

forces to which it owes its being. The com-

plex body, under these circumstances, breaks
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up into simpler products, which possess greater

permanence." (Fovvnes,) Yeast, the ferment
most commonly employed for inducing the

vinous fermentation, is such a substance in

an active state of putrefaction, and whose
atoms are in continual motion. Putrefying
animal substanfes are equally capable of ex-

citing the same action. " If we add to a so-

lution of pure sugar an albuminous substance,

a caseous or flesliy matter, the developmeiit of

yea'-t becomes manifest, and an additional

quantity of it is found at the end of the ope-

ration. Thus, witli nourishment, ferment en-

genders ferment. It is for this reason that a
httle fermenting must, adiied to a body of fresh

grape juice, excite fermentation in the whole
mass. These effects are not confined to alco-

holic (vinous) fermentation. The smalle-t

portion of sour milk, of sour dough, or sour

juice of beet-root, of putrefied flesh and blood,

occasiiins like alterations in fresh milk, dough,
juice of beet-root, flesh, and blood. But fur-

ther, and which is a very curious circumstance,

if we put into a liquid containing any ferment-

ing substance another in a sound state, the

latter would suffer decomposition under the
influence of the former. If we place urea in

the presence of beer-yeast, it experiences no
change ; while if we add it to sugar-water in

a fermenting state, tlie urea is converted into

carbonate of ammonia. We thus possess two
modes of decomposition ; the one direct, the
other indirect." (Ure.)

A very remarkable circumstance connected
with fermentation is that it is always accom-
panied by tlie development of microscopic
living organism—fungi and infusoria. " So
constantly, indeed, is this the case, that ii:any

chemists and physiologists regard these organ-
isms as the existing cause of ferment.ition and
putrefaction ; and this view appears to be cor-

roborated by the fact that each particular kind
of fermentation takes place most readily in

contact with certain living organisms."
( Fovvnes.) Thus the vinous or alcohol-pro-

ducing fermentation is accompanied, or caused,

by two fungi, called Torula cerevisieB and
PenicilUum glaucum ; the acetous or vinegar-

producing fermentation by Torula aceti ; the
lactous fermentation (souring of milk) by
PenicilUum glaucum.

Tiie butyric fermentation by an animal

—

an infusorium which cannot exist in free

hyoxys^en, hut flourishes in an atmosphere of

drogen, &c.

Of late years these latter views as to the
cause of fermentation have been accepted by
must of the scientific world, notwithstanding
the opposition they experienced from so pow-
erful an antagonist as Liebig.

From the researches of Pasteur, the distin-

guished author of the modern theory of fer-

mentation, as opposed to the chemico-pliysical

theory of Liebig, it appears that when yeast is

placed in a solution of sugar and water, or in

a solution ol sugar and water containing albu-

minous substances, under proper conditions

as to temperature, the fermentation that en-
sues is due to the process of growth taking
place in the yeast plant; the new cells of
which, in assimilating part of the sugar and
converting it into cellulose and fat, cause, at

the same time, the breaking up of the sugar
molecule, and resolve it into the more stable

combinations of alcoliol and carbonic acid.

In order tliat the ferment or fungus should
grow it is essential that, in addition to the
cellulose and fat, it should be supplied with
ammoniacal salts and soluble phosphates.
These are generally present in the liquid about
to be fermented ; but when yea>t is added to

pure sugar and water " it lives at the expense
of the sugar, and of the nitrogenous and
mineral substances contained within itself."^

Speaking of the influence of oxygen on the

development of yeast on alcoholic fermenta-
tion, Pasteur states that ready-formed yeast

can germinate and grow in a liquid containing
sugar and albuminous matters, even when oxy-
gen is completely excluded. The quantity of

yeast formed, however, in this case, is but
small, and the fermentation goes on slowly ;

nevertheless, a large quantity of sugar disap-

pears (sixty to eighty parts to one part of

yeast). If the air has access to a large surface

the fermentation goes on quickly, and a much
larger quantity of yeast is formed in propor-

tion to the quantity of sugar which dis-

appears.

In this case, also, oxygen is absorbed by the
yeast, which grows quickly, but does not act

so decidedly as a ferment, inasmuch as only

four to ten parts of sugar disappear for one
part of yeast produced.
When the air is excluded the same yeast

again acts as a powerful ferment. Pasteur,

therefore, infers that yeast which acts as a
ferment in the absence of air abstracts oxy-

gen from the sugar, and that upon this deoxi-

dising power its action as a ferment depends.

The violent activity of the yeast at the com-
mencement of the fermentation is due to

oxygen dissolved in the liquid. In liquids

containing albumen (yeast and water, &c.)

yeast likewise grows, though sparingl}', even
if the solution does not contain a trace of

sugar, provided there is a sufficient access of

air. But if the air is excluded this does not
take place, even though the liquid may con-

tain, besides albumen, a non-fermentable sugar,

such as milk sugar. The yeast formed in a
liquid not containing sugar possesses all the

properties of a ferment, and exeites fermenta-
tion in a solution of sugar excluded from the

air.2

Similarly, Pasteur regards putrefaction as a

kind of fermentation, set up and maintained
by an animal organism, or ferment belonging

to the genus Vibrio. Putrelaction, when
taking place in contact with the air, is always

' Pugteiir.

» ' iiuU. Soc. CLem.,' 1801, pp. CI, 79.
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accompatiicfl by decay or eeewacausis. The
abandonment of the old theory as to the
nature of eremacausis, viz. that it consisted in

the gradual combustion of decaying organic
matters by atmospheric oxygen, has been ne-

cessitated by tbe expei'inieuts of Pasteur,

Schroder, and others, which liave conclusively

established the facts that organic substances
are not oxidised by perfectly pure air, and that

their decomposition and subsequent destruc-

tion are due to the presence in the air of the
sporules or seeds of certain low organisms.
Pasteur cites numerous instances corroborative
of the statement that perfectly pure oxygen
fails to affect, save to a very limited extent,

organic substances.

In one ease an aqueous infusion of yeast

mixed with sugar was enclosed in a sealed

flask with double its volume of air, which had
been previously depurated by being made to

pass through a red-hot tube. At the end of

three years the liquid (which had during part

of the time been kept at a temperature of from
25° to 30° Cent.) was found to be perfectly

fresh and transparent, and the air when ex-

amined gave 18"1 vols, of oxygen, 80'5 vols, of

nitrogen, and 1"4 of carbonic acid. Under
the same conditions urine and milk, whether
fresh or previously boiled, showed minute traces

only of oxidation ; crystals of uric acid and
phosphates formed in the urine, but the milk
was unaltered, having preserved its alkaline re-

action, and showed no disposition to curdle.

Very different, however, was the result when
either of tbe above substances was enclosed with
ordinary air. It was then found that in a few
days the whole of the oxygen was absorbed,

carbonic acid being at tbe same time simulta-

neously formed. A certain quantity of moist-

ened oak sawdust kept in contact with ordiuary

air for a fortnight was found at the end of

that time to have absorbed 140 cubic centi-

metres of oxygen ; whilst the same amount of

sawdust enclosed with an equal volume of

purified air had removed only a few cubic centi-

metres of the gas in a month. In the former
experiment a microscopic film of mycelia and
spores of Mucidiuese formed on the sawdust.
Prom numerous experiments of a like

nature with the above, and attended with
analogous results, chemists and physiologists

now generally regard eremacausis as effected

by agencies similar in characterto those which
produce fermentation and putrefaction.

" The observations of Schroder upon the

processes of fermentation and putrefaction

are remarkable. He has shown that any or-

ganic liquid may be prevented from ferment-
ing or putref_ying if it be heated under pres-

sure to about 266° F. (130° C), then transferred

to a flask and boiled, the mouth of the flask

being plugged whilst boiling with a pellet of

cotton wool, which is left in the neck of the
flask. In this way he preserved, during a hot
summer, various liquids, including freshly-

boiled wort, blood, white of egg, whey, urine,

VOL. I.

broth, and milk; but when afterwards the
plug of cotton wool was withdrawn these
liquids in a few davs began to undergo decom-
position. He explains these results by sup-
posing that the .spores of some organism must
And access to the substance in order to set up
the process of decom))osition. By a tempera-
ture of 260° P. (126-7° C.) any such spores
which the substance itself might contain are
destroyed, and as the air is filtered through
the cotton wool before it reaches the interior
of the flask, none of these organic germs can
afterwards gain access to the body under ex-

periment. I have repeated some of these
experiments with complete success.'

" If air be transmitted with suitable pre-
cautions slowly through narrow ignited pla-

tinum tubes, so as to destroy all suspended
organic particles, no fermentation or putrefac-
tion will take place on admitting such air into
contact with putrescible substances previously
heated to 260° for an hour."^

Pasteur has shown the existence of these
floating germs in the air by drawing a large
volume of atmospheric air, by means of an
aspirator, through a narrow tube obstructed
by collodion wool. On subsequently dis-

solving this wool in a mixture of alcohol and
ether various microscopic sporules were left

undissolved.

The entire absence of the exciting causes

—

warmth, air, and moisture—leaves even those

substances which under ordinary circumstances
are most liable to change, in a state in which
they may remain for an almost indefinite period
without perceptible alteration. Thus, animal
substances in a frozen or dry state do not un-
dergo decomposition, nor does a solution of

sugar or the juice of grapes (must) when per-

fectly excluded from the air; but on the mere
exposure of these substances to warmth, mois-
ture, or atmospheric air, putrefaction or fer-

mentation immediately commences. Remove
the cork from the bottle of ' capillaire' on the

parlour sideboard, or pierce the skin of one of

the gi-apes on the dessert table with a needle,

and these bodies, which would have otherwise

suffered no change for weeks, or even months,
will soon exhibit symptoms of spontaneous
decomposition. The knowledge of this fact

has been practically applied to the preservation

of animal and vegetable substances for food.

Even the most putrescible of these may be
preserved for an unlimited period by enclosure

in metallic cases, or glass bottles, from which
the air has been completely removed and
excluded.

The important duties which fermentation

or putrefaction performs in the economy of

our globe, and in several of the arts of life and
civilisation, have long rendered the develop-

ment of its principles an object of the highest

interest and importance, both in a scientiffc

1 The Editor of this work has also repeated Schroder's

experiments on milk, and obtained the same results.

2 Miller.

45
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and practical point of view. In its most ex-

tended sense, this subtile process of nature,

though occasionally productive of injurious

effects, may be regarded as one of the most
necessary and beneficial with which we are

acquainted. Like the labours of a scavenger,

it speedily removes from the surface of our
globe those matters which would otherwise

remain for some time without undergoing de-

composition. It either dissipiites in air, or

reduces to more fixed and useful forms of

matter, those organic substances which, by
their presence, would prove noxious, or, at all

events, useless to the animal and vegetable

kingdoms. It is the giant power that cleans

the Augean stable of nature, at the same time
that it provides some of the most esteemed
articles of utility and luxury for the well-being

and enjoyment of man.
Chemists have distinguished fermentation

into different varieties, which, in general, are

named after the more important products of

its action. Of late years, the number of these

varieties has been greatly increased by the

extension of the term to several operations

besides those formerly included under it.

See AcETiFicATiON, Beead, Puteepaction,
Bbevp-ing, &c.

FERN (Male). Syn. Mai e shield feen ,

FiLix MAS, Radix filicis, L. The root

(rhizome) of the Lastrcea Filix-mas, or male
fern. It is bitter, astringent, or vermifuge.—Dose, 1 to 3 dr. in powder, or made into a
decoction, repeated for 3 or 4 days, and fol-

lowed by a purge. It is chiefly given in tape-

worm. In Switzerland it is deemed almost
infallible, but has proved less successful in

these countries. See Oils.

PEERICY'ANIDE. Syn. Feeeidcyanide,
Fereidcyanueet. a compound of ferri-

cyanogen with a metal or other basic radi-

cal. The FEEEICYANIDE OF POTASSHTIT, or
' BED PEUSSIATE OF POTASH,' as it is often

improperly called, is a well-known example.
The ferricyanides of ammonidm and the
ALKALIES and alkaline eaeths are soluble

;

those of most of the metals, insoluble. See
beloto.

EEERICYAN'OGEN. Syn. Feeeidcyano-
gen, Feeeic-oyanogen. The peculiar salt-

radical which exists in the so-called rtd prus-

state of potash. It is isomeric with ferro-

cyanogen, from which it differs in capacity

of saturation (being tribasic), and in the be-

haviour of its compounds with solutions of the
metals. It has not been isolated. See Potas-
SIITM (Ferrioyanide).

FERROCY'ANIDE. Syn. Feerocyanueet,
Peussiate; Feeeocyanidttm, Feeeocyanu-
eettjm, L. a compound of ferrocyanogen
with a metal or other basic radical. The
principal substance of this kind is the feero-
CYANIDE OF POTASSIUM Or ' YELLOW PRUS-
SiATE OF POTASH,' as it is oftcu Called. See
the respective busis^AMMOMlUM, POTASSIUM,
Sodium, &c., and below.

FEREOCYAN'OGEN. Syn. Feeeocyako-
GENIUM, L. A bibasic salt radical, composed
of the elements of 3 equivalents of cyano-
gen and 1 equivalent of the metal ieon. It

has never been isolated. It unites with the
various bases to form feeeocyanides. See
Cyanogen, Hydeofeeeocyanio Acid, Ieon,
&c.

FERRU'GO. [L.] Rust of iron. See Ieon
(Sesquioxide).

FE'VER. Syn. Febeis, Pyeexia, L. In
pathology a condition characterised by loss of
appetite, thirst, languor, debility, unwilling-
ness to move, accelerated pulse, increased heat
of surface, and general disturbance of all the
functions. A large number of diseases in

which all or some of these symptoms appear
are called fevers. They have been divided
by nosologists into intermittent (inteemit-
TENTEs), remittent (eemittentes), and con-
tinued fevers (coNTiNUiE). The first of these

are generally known as agues; the second
differ from agues in there being one or more
marked exacerbations and remissions of the
symptoms every 24 hours, but without any
entire intermission. The terms ' hectic,' ' ner-

vous,' ' bilious,' ' inflammatorJ',' &c., have also

been applied to particular varieties of fever;

and names indicative of certain cutaneous ap-

pearances connected with them have been given
to others; as 'scarlet' fever, 'yellow' fever,

&e.

The usual symptoms of incipient fever
(febrile symptoms) are—chilliness (varying
from a simple shiver to a sensation of cold

water running down the back), a quick pulse,

hot and dry skin or flushing, languor, often

evinced by yawning, depression of spirits,

alternate fits of shivering and heat, hurried
and uneasy respiration, flying pains in various

parts of the body, as the head, back, and loins;

loss of appetite, nausea or vomiting, dry mouth,
furred tongue, costiveness, urine small in quan-
tity, and usually of a deep colour, &c. When any
of these symptoms appear, their progress may
often be arrested by the timely exhibition of

an emetic, followed by a saline purgative, and
diaphoretics ; at the same time promoting the
action of these remedies by a low diet and
drinking copiously of diluents, and carefully

avoiding animal food, spirits, fermented liquors,

or anything at all stimulant. Whenever symp-
toms of fever become established, medical ad-

vice should be sought and implicitly followed.

In parts where it cannot be obtained the treat-

ment recommended under Ague, Inflamma-
tion, Remittent Fevee, and Typhus, may
be followed with advantage.

In visiting or attending persons labouring

under fevers, it is advisable to avoid immediate
contact with them or their clothing, or stand-

ing near them in such a position as to inhale

their breath, or the effluvia evolved (in some
cases) by their bodies; and when remaining

for some time in the apartment it is preferable

to sit or stand near the fireplace, or between
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the window and door, as sacli parts of the

room are generally bettor ventilated than the

other portions. Tlie greatest purifier of tlie

atmosphere of a sick ehaiulier is a good fire,

because it occiisions a continual current of llie

impure air np the chimney, and a correspond-

ing influx of fresh air from without. Cliloride

of lime, or chloride of zinc, or their solutions,

are also good purifi^'rs. The first, however,
should not be used in (jnautity, as the evolved
chlorine might in that case impede the respi-

ration of the patient. It is also advisable to

avoid entering the room of a patient labouiing
under contagious diseases of any class when
the stomach is empty or the spirits depressed ;

and it has been recommended to clear the

mouth of the saliva immediately after quitting

the chamber. See Ablution, &c.

FEVER DROPS (C. Warburg's Vegetable).

Camphor and aloes, 2^; orange peel, 10; ele-

campane root, 12; digest with 90 per cent,

spirit 240, mixed with ac. sulphuric, dil. 24.

To the tincture add quinine sulphate 9; tinct.

oph crocatse, 2|. (Ragsky.)

FEVER POWDERS (James's, also called

James's Powder and Pulvis Jacobi). It con-

sists essentially of phosphate and antimoniate
of lime with free antimonic acid.

FEVERSTONE—Lapis Anti-febrilis—Fieber
Stein. Lead oxide, 54 parts ; arsenic acid, 46
parts; melted together. (Winckler.)

FI'BRIN. Si/n. Fibeijste. An azotised

substance, forming the coagulable portion of

fresh-drawn blood, and the principal consti-

tuent of the muscular or fleshy parts of ani-

mals. It is eminently nutritious, and capable
of yielding in the animal body albumen,
caseine, and the tissues derived from them.
(Liebig.)

Prep. Fibrin is easily obtained in a nearly
pure state, by agitating or beating newly
drawn blood with a small bundle of twigs,

when it attaches itself to the latter under the

form of long reddish filaments, which become
white when worked with the hands in a stream
of cold water. It may also be procured by
washing the coagulum of blood, tied up in a

cloth, in cold water, until all the soluble por-

tions are removed. A small quantity of fat,

which it still contains, may be removed by
digesting it in ether.

Prop., Sfc. Pure fibrin occurs as long,

white, elastic filaments, which are tasteless,

inodorous, and insoluble in both hot and cold

water. Wetted with acetic acid, it forms,
after a time, a transparent jelly, which is

slowly soluble in pure water. Very dilute

solutions of the caustic alkalies dissolve it com-
pletely, and the new solution greatly resembles
liquid albumen. Dried by a gentle heat it

loses about 80|} of water.

FICHTENNADEL - BRUSTZUCKER (Pine-

Needle Pectoral Sugar). (L. Morgenthau,
Mannheim.) For irritable cough, hoarseness,
tightness of the chest, asthma, stubborn lung
affections, chronic catarrh, &c. Little -sticks

of bonbon, containing a very little opium,
and wrapped in tinfoil. (Hager.)

FICHTENNADEL - TABAK (Pine - Needle

Tobacco. (L. Morgenthau.) Is said to be

patented in England. Ordinary tobacco

moistened or sprinkled with a weak spirituous

solution of wood wool extract and wood wool

oil and dried; made up in cigars for smoking.
(Hager.)

FIG. Syn. Ficus (B. P., Ph. L. E. & D.),

Cauica, CAEiciE FRDCTUS, L. The figs of com-
merce are the dried fruit of Ficus Carica, the

common fig-tree. They are demulcent, emol-

lient, laxative, and pectoral. Roasted and
boiled figs are occasionally employed as poul-

tices to gumboils and other affections of the

mouth.

FILARIA DRACUNCULUS. The Guinea
worm. The female of this parasite is to be

met with in tropical climates only, infesting

the subcutaneous cellular tissue of man and
some animals. In appearance it resembles

a piece of white whip-cord of uniform thick-

ness. According to Mr Ewart it varies in

length from twelve and three quarters to forty

inches, and is on an average twenty-five and a
half inches long. It usually contains only

one young worm, although rare instances have
occurred in which as many as fifty of its

progeny have been discovered in the same
parent. In almost every case when this

creature leaves the body, it does so by the

lower extremities; occasionally, however, it

does so by the mouth, the cheeks, or below the

tongue. When the young of the guinea worm
are placed in pure water they survive only

four or five days ; in foul water they will

exist for three weeks. It appears that immer-
sion in water, of the body of the person afflicted

with the parasite, sometimes has the effect of

inducing the creature to leave his human
quarters, since Dr Lorimer states " that many
people belonging to the bazaars in the

vicinity of the lines, affected with the parasite,

come, for the express purpose of extracting the

worm, to the same tank where the men of the

regiment bathe. The people so infested swim
about in the water, with the worm hanging
loose, drawing the limb quickly backwards
and forwards, and from side to side, until the

ex;)ulsion is affected." Outside the body the

guinea worm is generally found beneath or-

ganic debris in wells, tanks, and other reser-

voirs for water, from whence it appears to be
now pretty universally admitted it effects an
entrance through the skin during bathing or

wading.

FILARIA SANGUINIS HOMINIS. In
1872, Dr T. R. Lewis, in examining micro-

scopically the blood and urine of some of his

patients in India, discovered a worm enveloped

in an extremely delicate tube, closed at both
ends, within which it could either elongate or

shorten itself. This parasite (called from its

principal habitat the Filaria Sanguinis Horn-
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inis) is about T^j^tli of an inch in length, and
about

-a sioo^h 0^ ^^ inch in diameter. When
removed from the body with a small quantity

of blood, it is described as being in a state of

incessant motion, unceasingly coiling and un-
coiling itself, lashing the blood-corpusoles in

all directions, and insinuating itself between
them.
The worms are said, when first taken from

the body, to present a translucent appearance ;

the larger specimens, howevei', frequently
exhibit an aggregation of granules towards
the junction of the lower and middle half.

Occasionally a bright spot, suggestive of a

mouth, is seen at the thicker extremity. It

is stated that they continue active from six to

thirty hours. Mr Lewis does not believe they
are able to perforate the tissues.

" These parasites," says Mr Lewis, " are so

persistently ubiquitous, as to be obtained day
after day by simply pricking any portion of

the body, even to the tips of the fingers and
toes of both hands and both feet of one and
the same person, with a finely pointed needle.

On one occasion six excellent specimens were
obtained in a single drop of blood by merely
pricking the lobule of the ear."

Dr Lewis estimates, from the number ofthe
Filaria found in one drop of the blood of one
patient, that his body must have contained
more than 140,000. The presence of these

creatures in the blood is believed to be the
cause of chylous urine, which is a very com-
mon disease in the East. It seems probable
they gain admission into the body from being
present in drinking water.

FIL'BERT. Syn. Filbeed. The fruit of

the cultivated hazel or nut-tree {Corylus Avel-
lana). Filberts are distinguished from com-
mon nuts by their lengthened figure and
larger size. The best are imported from
Spain.

FILES. The manufactures of these articles

do not come within the limits of this work.
It may, however, be useful to mention that
FILES, FLOATS, and EASPS, which " cut dull

"

from age, dirt, or being much worn, are
greatly improved by being kept wet, immersed
in water for some hours, or even for a day or

two.

Mr Ernest Spon recommends the following
method for renovating files :—The file to be
first cleansed from all foreign matter, and then
dipped in a solution of one part of nitric acid,

three parts of sulphuric acid, and seven parts
of water ; the time of immersion will be
according to the extent the file has been worn,
and the fineness of the teeth, varying from
five seconds to five minutes. On taking it

out of the mixture, wash in water, then dip in

milk of lime, wash off the lime, dry by a gentle
iieat, rub over equal parts of olive oil and
turpentine, and finally brush over with pow-
dered coke.

riL'TEE, St/n. Filteum, L. An instru-

ment or apparatus for straining or filtering

liquids.

FIL'TEEING POWDERS. Prep. 1. Ful-
ler's earth washed, dried without heat, and
reduced to coarse powder.

2. Pipe clay or potter's clay, as the last.

Both the above are used to filter and bleach

oils.

3. Clay or fuller's earth, 1 part ; fine silic-

eous sand, 2 parts ; the two are separately

washed, after which they are drained, and
mixed together, and dried as before. Used
for &LtrTi]sroTJS oils.

4. Granulated animal charcoal, sifted

and fanned from the dust. Used to filter

and bleach syedps and vegetable solu-
tions.

Ols. Filtering powders are prepared of

several degrees of coarseness, and should be
chosen with reference to the degree of fluidity

of the liquid to be filtered through them. In
no case should they be reduced to fine powder,
as not only is the process of filtration thereby
rendered unnecessarily tedious, but in some
cases (as when charcoal dust is mixed with
glutinous vegetable solutions and syrups) the
filtrate carries off a portion of the powder,
which can afterwards be separated from it only

with considerable diflBculty. See Chaecoal,
FiLTEATiON, Oil, &c.

FILTRA'TION. 8yn. Filteatio, L. The
separation of liquids from substances mecha-
nically suspended in them, by passing them
through medi^ having pores sufiiciently fine to

retain or keep back the solid matter. Filtra-

tion is one of the most common and useful of

the chemico-mechanical operations of the arts,

and its successful performance in an econo-

mical and expeditious manner is therefore a
matter of the highest importance in the labo-

ratory, and, indeed, in almost every branch of

human skill and industry, in which liquids

are employed. Simple in principle, and appa-
rently easily performed, it is, nevertheless, one
of those operations which require no less of

care than of tact and experience to conduct it

with certainty and success. The losses sus-

tained in the laboratory, by defective manipu-
lation in this particular, often exceed those

arising from ignorance and accidents in every
other department conducted in it.

Filtration is generally resorted to for the pur-

pose of freeing liquids from feculence, dirt, and
other foreign matter, and for obtaining them
in a clear or transparent state ; but, in some
cases, it has for its object the collection of the

suspended substances, as precipitates, &c., and
in others both these intentions are combined.
The word ' filtration ' is absolutely synonymous
with 'straining,' but in the language of the

laboratory it is usually applied to the opera-

tion of rendering liquids transparent, or nearly

so, by passing them through fine media, as

filtering paper, sand, and the like; whilst the

term ' straining ' is employed to designate the

mere separation of the grosser portion, by
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means of coarse meclia, flunnel, horsehair cloth,

&c., through which they flow with consider-

able rapidity. Filtration is distinguished from
' claritioiition ' by its mere mechanical action,

whereas the latter operates by depuration, or

the subsidence of the suspended substances or

ftficcs, arising from their gravity being natu-

rally greater than the fluid with which they
are mixed, or being rendered so by the applica-

tion of heat, or by the addition of some foreign

substance.

The apparatus, vessels, or media, employed
for filtration, are called 'Filtees,' and are

technically distinguished from ' steainees ' by
the superior fineness of their pores.

Both strainers and filters act on the same
principles as the common sieve on powders

;

they all, in like manner, retain or hold back
the coarser matter, and permit the liquid or

smaller and more attenuated particles to pass

through. The term 'medium ' (pleural ' media')

is applied to the substance or substances

through thepores of which the liquid percolates.

The form of filters, and the substances of

which they are composed, are various, and de-

pend upon the nature of the liquids for which
they are intended. On the small scale, funnels

of tin, zinc, copper, wedgvvood-ware, earthen-

ware, glass, or porcelain, are commonly em-
ployed as the containing vessels. (See engr.)

The filtering medium may be any substance of

j'lQ. 1. a sufficiently spongy or

porous nature to allow of

the free percolation of the

liquid, and whose pores are,

at the same time, suffi-

ciently small to render it

limpid or transparent. Un-
sized paper, flannel, linen,

calico, cotton wool, felt,

sand, coarsely powdered
charcoal, porous stone, or

earthenware, and numerous other substances

of a similar kind, are employed for this

purpose.
For many liquids that filter

easily, and in which the sus-

pended matter is of a coarse and
porous nature, it is often suffi-

cient merely to place a little

cotton wool or tow, or a small

piece of sponge, in neck of the

funnel, as at (a, fig. 1) in the

above engr. ; but such an ap-

paratus, from the small extent of

the filtering surface, acts either

slowly or imperfectly, and soon

gets choked up. Filters of unsized

paper are well suited for all

liquids that are not of a corrosive

or viscid nature, and are univer-

sally employed for filtering- small

quantities of liquids in the la-

boratory. A piece of the paper

is taken of a size proportionate to the quantity

of the liq^uid to be filtered, and is first doubled

Fig. 3.

from corner to corner into a triangle (see

eiigr. a), which is again doubled into a smaller

triangle h, and the angular portion of the

margin being rounded off with a pair of

scissors c, it constitutes a paper cone, which is

placed on a funnel of proportionate capacity,

and is then nearly filled with the liquid. A
piece of paper so cut, when laid flat upon
the table, should be nearly circular. Filter-

ing paper is now sold ready cut in circles of

various sizes, which simply requii-e doubling
for use. Another method of forming a paper
filter, preferred by some persons, is to double
the paper once, as above, and then to fold

it in a similar way to a fan, ,j,,^ ,

observing so to open it and lay

it on the funnel that a sufS-

cient interval be left between the

two to permit of the free passage

of the filtered liquid on its descent

towards thereceiver. The 'plaited

filter,' as thus formed, is exceedingly useful

for general purposes ; it exposes the entire

surface of the paper to the liquid, and allows

filtration to proceed more rapidly than a ' plain

filter ' does. (See Fig. 3.)

Mr Rother takes objection to the ordinary

plain paper filter employed in the laboratory,

because of the superfluous fold which in two
thicknesses lies under one half of the extended
surface of the filter. He says the interposition

of these two extra layers compels the liquid to

pass through three thicknesses of paper on
the half side of the extended filter, whilst the

other half side presents only a single thickness.

It is evident that the two hidden layers are a

very appreciable impediment to the current,

aside from the more important fact that the

liquid will traverse this side less rapidly than
the other, and thus occasion an imperfect

washing of the precipitate, or at least prolong

the operation beyond reasonable limits. Re-
cognising these objections to tlie old filter, Mr
Rother has invented a very simple modification

of the plain filter which, whilst saving 50 per

cent, of the paper, he states, removes all the

defects of the old form. This new filter prac-

tically presents but a single thickness of paper
to penetrate, at the same time preserving an
even surface, equal in all other advantages to

the plain filter.

The filtrations are said to be more rapid

than with the usual form, and the absence of

the superfluous half sheet admits of more rapid

drying.

To make the new filter :—Cut the circular

disk of filtering paper in two through the line

of its diameter, take either half disk, and fold

it across the line of the radius, then turn down
the double edge of the cut side and fold it

over several times—finally, run a hard smooth
surface along the seam thus produced, to com-
press it, and spread the finished, filter into an
appropriate funnel, first moistening it with
water before the liquid to be filtered is poured
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In reference to funnels, it may be remarked
that those employed for filtering rapidly

should be deeply ribbed on the inside, or small

rods of wood or glass, or pieces of straw, or

quills, should be placed between them and the

paper. The neck or tubular part of the funnel

should, in like manner, be deeply ribbed or

fluted on the outside, to permit of the free

passage of the air, when it is placed in a nar-

row-mouthed bottle or receiver. When this

is not the case, filtration proceeds but slowly,

and the filtered liquid is apt to be driven up
the outside of the neck of the funnel by the

confined air, and to be continually hissing and
flowing over the mouth of the vessel. The
breadth of a funnel, to filter well, should be

about three fourths its height, reckoning from
the throat (a). When deeper, the paper is

liable to be continually ruptured, from the pres-

sure of the superincumbent fluid ; and when
shallower, filtration proceeds slowly, and an

unnecessarily large surface of the liquid is ex-

posed to the atmosphere, and is lost by eva-

poration. To lessen this as much as possible,

the upper edge of the glass is frequently

ground perfectly smooth, and a piece of smooth
plate-glass is laid thereon. When paper filters

areof large dimensions,or employed for aqueous
fluids that rapidly soften the texture of the

paper, or for collecting heavy powders, or me-
tallic precipitates, it is usual to support them
on linen or calico, to prevent them breaking.

This is best done by folding the cloth up with

the paper, and cutting the filter out of the

two, in the same way as would be done with
doubled paper, observing so to place it in the

funnel that the paper and calico may re-

main close together, especially towards the

bottom.

The filtration of small quantities of liquid,

as in chemical experiments,

may often be conveniently

performed by merely placing

V'l the paper on the circular top

1 of a recipient (see engr.), or

on a ring of glass or earth-

enware laid on the top of

any suitable vessel. A filter

of this kind that will hold one
fluid ounce will filter many

ounces of some liquids in an hour.

Good filtering paper should contain no so-

luble matter, and should not give more than

aio ^o -j-jTy
of its weight of ashes. The soluble

matter may be removed by washing it, first,

with very dilute hydrochloric acid, and se-

condly, with distilled water.

The ' Munktell ' Swedish filtering paper^

is composed of fiax fibres very much crushed

and broken, and owes its value to the broken
pieces of the fibres filling up the pores, and
thus preventing solids from passing through
the paper, llhenish filtering paper is also

' Dr r. Mohr says that Swedish filtering paper is novr

undeserving iiB trHclitionul reputation, and that it con-
tains soluble ulujuina.

made from flax, but in consequence of the
more perfect condition of its fibres, is more
porous than Munktell's, and therefore inferior

to it for filtering purposes. Another kind of
Rhenish paper, also of flax, in which the fibres

are much torn, is manufactured and is said to
be a useful article, and to allow the rapid pas-
sage of fluids through it. The white filtering

papers of English make have a small quantity
of cotton mixed with the flax; and the fibres

are much torn and crushed ; hence they make
serviceable filters.

The grey, circular cut filtering paper of
varying sizes, of foreign make, as well as the
grey sheet filtering paper of Dutch and Eng-
lish manufacture, contains a large quantity of

wool, much of which is coloured ; as well as

jute and esparto grass, both of these latter in

an unbleached state. The amount of ash in

the Munktell paper has of late increased in

quality.*

For filtering a larger quantity of a liquid

than can be conveniently managed with a
funnel, and also for substances that are either

too viscid or too much loaded with feculence
to allow them to pass freely through paper,

conical bags made of flannel, felt, tweeled
cotton cloth or Canton flannel, linen or

calico, and suspended to iron-hooks by rings
or tapes, are commonly employed. The flrst

two of the above substances are preferable

for saccharine, mucilaginous, and acidulous
liquors; the third for oily ones; and the re-

mainder for tinctures, weak
alkaline lyes, and similar so-

lutions, These bags have the

disadvantage of sucking up a

considerable quantity of the

fluid poured into them, and
are therefore objectionable,

except for large quantities,

or when they are to be con-

tinued in actual use as filters

for some time. On the large

scale, a number of them are

usually worked together, and are generally

enclosed in cases to prevent evaporation, and
to exclude dirt from the filtered liquor that

trickles down their sides. These arrangements
will be noticed further on.

A simple mode of filtering aqueous fluids,

which are not injured by exposure to the air,

is to draw them otf from one
vesssel to another, by means of

a number of threads of loosely

twisted cotton or worsted, ar-

ranged in the form of a syphon. ^}\^ jfi\

(See engr.) The little cotton

rope at once performs the operations of de-

cantation and filtration. This method is often

convenient for sucking off the water from a

small quantity of a precipitate.

For fuller information on the subject of

laboratory filtration, the reader is referred to

the following papers (which are too long

* Greeuish.
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for quotation here) in 'The Chemical
News ' :

—

" Ou a Now Mode of Filtration," by J. B.

Cooke, May 30th, 1873 ;
" Filtering Appara-

tus," by John F. Kerr, February 6th, 1874

;

" Implements for Filtration," by P. Casamajor,
July 23rd, 1875, and 30th, 1875 ; Ibid, by W.
Jago, February 4th, 1876 ; " Ou Rapid Filtra-

tion," by E. C. H. Hildebrand, August 11th,

1876 ; also to ' Journal of the Chemical So-

ciety,'for papers on:—"Simple Suction arrange-
ment for Rapid Filtering," by C. Holthof, vol.

xxxii, part 2, p. 508; "Employment of Com-
pressed Air on Filtering Solutions," by W.
Leiibe, vol. xxxii, part 1, p. 270.

Wlien solid substances, as porous stone or

earthenware, are used as the media for fil-

trations, vessels of metal, wood, or stone- ware,

are employed to contain them and the super-

natant liquid. In these cases the filtering

medium is usually arranged as a shelf or dia-

phragm, and divides the vessel into two com-
partments ; the upper one being intended to

contain the dirty liquid, and the under one to

receive the same when filtered. Such an
apparatus is set in operation by merely filling

the upper chamber, and may at any time be
readily cleared out by reversing it, and pass-

ing clean water through it in an opposite di-

rection. Small arrangements of this kind,

intended to be screwed on to the water supply-
pipe by either end, and which answer the
purpose intended in the most satisfactory man-
ner, have been manufactured and vended un-
der the name of 'eeveesible' or 'self-clean-
ing PILTEES.' When pulverulent substances,

as sand, coarsely powdered charcoal, &c.,

are employed, a similar arrangement is fol-

lowed ; but in this case the shelf or dia-

phragm must consist of any convenient sub-

stance pierced with numerous holes, over
which must be placed, first a stratum of course

pebbles, next some of a finer description, and
on tliis a proper quantity of the sand, char-

coal, or other medium. Over the whole should
be placed another layer of pebbles, or a board
or plate of metal or earthenware, pierced with
a number of holes, to allow the liquid to be
poured into the filter without disturbing its

iirrangement. Apparatus of this kind, of a

permanent description, and arranged for filter-

ing large quantities of liquids, are properly

denominated ' filteeing machines.'
Among the liquids usually submitted to

filtration, the following may be mentioned
as the principal—water, oils, syrups, tinc-

tures, vegetable juices, infusions, and decoc-

tions.

The filtration of water may now be con-

sidered. The water of our wells is presented
by nature ready filtered to the hand of man,
and often exhibits an admirable degree of

transparency and purity. It acquires this

state by percolating through the mineral strata

of the earth, which deprives it of the organic
matter it derives from the soil and subsoil,

but, at the same time, it dissolves a portion of

the saline and earthy media through which it

passes, and hence acquires that peculiar ' hard-

ness' which is constantly found in spring water.

On the large scale, this natural system of fil-

tration has been imitated by some of the com-

mercial companies that supply our cities and
towns with water. Extensive beds of sand

and gravel have been employed, with variable

success, as the filtering media ; and were it not

that filters gradually lose their porosity by the

accumulation of the retained matter in their

pores, such a method would be excellent.

But the great expense of such filters precludes

the possibility of frequently cleaning or re-

newing them, by which means they can alone

be kept in an efficient state.

A filter which possesses the advantages of

being easily and cheaply cleaned when dirty,

and which frees water from mechanical impu-

rities with immense rapidity, may be formed

by placing a stratum of sponge between two
perforated metallic plates, united by a central

screw, and arranged in such a manner as to

permit of the sponge being compressed to any

required degree. Water, under gentle pres-

sure, flows with such rapidity through the

pores of compressed sponge, that it is said that

a few square feet of this substance will per-

fectly filter several millions of gallons of water

daily. This method of filtration has been

made the subject of a patent, and has been

favoi-ably noticed by the legislature.

A few barrels or hogsheads of water may be

easily filtered daily, by the arrangement repre-

sented in the engraving.

^. A common water-pipe or
cock.

b. A false bottom fitting in per-
fectly water-tight.

c. A perforated wooden or me-
tallic vessel or box covered with a
bag of felt or other filtering sub-
stance (not shown in the engrav-
ing), d. A small tube, fitting water-
tight into tlie false bottom and
uniting the interior of the filter

wiih the lower portion of the
cask.

It is evident that when water is poured
into the upper portion 5 of a vessel, so ar-

ranged, it will sink through the filter c, atid

pipe d, into the lower chamber C, and this

filtration will go on as long as the supply con-

tinues, and water is drawn from the cock e.

By uniting the cock e with a tank or casks,

and by keeping the upper portion S always

full by means of a ball-cock, a considerable

quantity of water may be thus filtered. The
advantage of this plan is, that the filter e can

be always readily got at, and easily cleaned or

renewed.
For filtering water on the small scale, and

for domestic use, ' alcarazzas,' diaphragms of

porous earthenware and filtering-stone and
layers of sand and charcoal, &c., already re-

ferred to, are commonly employed as filtering
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media. Tbe filtering power
of porous stone or earthen-

wai-e may be greatly increased

by adopting the arrangement
represented in the margin,
which consists in making the

diaphragm of the shape of a

disc (d), supporting plates of

the same material, the whole
forming but one piece. The ' plattiithic
WATER-PiLTEES,' which are formed of porous
stone cut on this plan, present 200 to 300
square inches of Altering surface. A cheap,

useful form of portable filter, is the following,

given in the ' Proceedings of the British Asso-

ciation :' " Take any common vessel, perforated

below, such as a flower-pot, fill the lower por-

tion with coarse pebbles, over which place a

layer of finer ones, and on these a layer of

clean coarse sand. On the top of this a piece of

burnt clay, perforated with small holes, should

be put, and on this again a stratum of three

or four inches thick, of well burnt pounded
animal charcoal. A filter thus formed will

last a considerable time, and will be found
particularly useful in removing noxious and
putrescent substances held in solution by
water."! The ' poetable-filtees,' set up in

stone-ware, that are commonly sold in the

shops, contain a stratum of sand, or coarsely-

powdered charcoal; 2 before, however, having
access to this, the water has to pass through
a sponge, to remove the coarser portion of

the impurities. Among the many new kinds
of portable filters now offered for sale, which
claim special notice, are the following, viz.

—

1. The MOTTLDED CAEBON piLTEE, consist-

ing of a spherical or cylindrical vessel formed
of compressed carbon.

2. The SILICATED CAEBON TiiTEE, in which
the medium is a compact substance, formed of

animal charcoal and the ashes of Boghead coal.

Of the many forms of this filter, we may
mention the ' Syphon Filter for Travellers ;

'

by means of which wholesome water may be
drunk from any pond or stream by simply im-
mersing the filter therein and drawing the

water through the tube by suction. Of the
' Silicated Carbon Filter,' Professor Wauklyn
says that it will render river water containing
a considerable amount of free and albuminoid
ammonia as pure as deep spring water.

3. Bischopf's Patent Spongt-ieon fil-

TEE.—This diffi^rs from one invented many
years ago by Dr Medlock, in bringing the

water into contact with spongy iron instead of

thin iron rods, and thus effecting filtration

much more rapidly. Medlock believed that

' A very similar filter to tliis was invented by the late

Mr Georfte Robins, the celebrated auctioneer. Mr
Robins' filter differed from the above in havinsc a lid with
a bule in tlie centre in wbicb a sponge was pbiced ; an
arrangement which by keepnig back ibe suspcnUed mat-
ter contained in the water, prevented the filter from being
clogi;ed up.

'^ Frankland and Byrne have shown that animal is

greatly superior to vegetable charcoal when employed lor

wa.ter-fllterg.

the iron rods brought about the oxidation of
the nitrogenous organic matter and its con-
sequent conversion into nitrites and nitrates.

Bischoff states that he has experimentally
investigated the properties of spongy iron, and
finds that it

—

a. Decomposes even distilled water, which
has been previously boiled.

b. That it reduces nitric acid to ammonia.
e. That the amounts of organic nitrogen and

albuminoid ammonia are always much reduced
after filtration through spongy iron.

d. That a minute quantity of iron is dis-

solved by the carbonic acid contained in the
water, ferrous bicarbonate being formed. The
latter being soon oxidised and precipitated is

easily removed by filtration.

e. That the action of spongy iron on im-
pure water is two fold, viz. chemical and me-
chanical. "The chemical action is clearly

indicated by the decomposition of water. The
readiest explanation for the decomposition of
water, is, the intimate contact between the
electro-positive and electro negative bodies,

such as metallic iron and carbon, or even me-
tallic iron and any ferric oxide, which has es-

caped reduction, or which has been reoxidised

by exposure to air or water ; and it may well
be supposed that, consequent to the galvanic
current thus produced, the atmospheric oxy-
gen dissolved in water is ozonised, and caused
to act as a powerful oxidising agent in organic
matter."

We extract the tables on the next page from
the Sixth Report of the Koyal Commission ou
Rivers' Pollution. The Commissioners, we may
here state, speak in high terms of this filter.

4. The so-called Magnetic caebide of
lEON FILTEE. In this, the filtering material

is said to be prepared by heating hcematite

with sawdust. This filter has a good repute.
*^* The Royal Commission " on Rivers

Pollution" strongly recommend filters of ani-

mal charcoal to be recharged every three to

six months, "since they found that myriads
of minute worms were developed in the animal
charcoal, and passed out with the water when
these filters were used for Thames water, and
when the charcoal was not renewed at suffi-

ciently short intervals."

Cleansing of Filters.—Every two or three

months (according to the kind of water) air

should be blown through, and if the charcoal be
in the block form it should be brushed. Then
four to six ounces of the pharmacopceial solu-

tion of potassium permanganate, or twenty
to thirty grains of the solid permanganate
in a quart of distilled water, and ten drops

of strong sulphuric acid, should be poured
through, and subsequently a quarter to half

an ounce of pure hydrochloric acid in two
to four gallons of distilled water. This

plan would be useful on foreign stations where
the filter cannot be sent home, or taken to

pieces ; if it can be taken to pieces, the char-

coal sliould be spread out in a thin layer, and
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The Average Composition of Thames Water, he/ore and after Filtration

through Spongy Iron.

Description.

DiSSOLVKD MatTKRS.

Total
solid

impurity.

Organic
carbon.

Orjjanic

nitrogen.
Ammonia.

Nitrojien,

as nitrates

and
nitrites.

Total
combined
nitrogen.

As delivered from Chelsea
Waterworks ....

The same water filtered through
spongy iron . . . .

28-04

16-8

•198

•069

•042

•018

•0009

•019

•117

•018

•220

•049

The mean of the 14th and 15th
taken after the spongy iron

filter had been in operation in

the Rivers Commission Labo-
ratory for upwards of eight

months." As supplied from
Waterworks ....

After filtration through spongy
iron

24-47

14-26

•170

•083

•055

•016

•001 •098 •154

•016

Description.

Dissolved Matters.

Previous
Sewage or

Animal
contamina-

tion.

Chlorine.

Hardness.
No. of

samples
analysed.

Temporary. Permanent. Total.

As delivered from Chelsea

Waterworks ....
The same filtered through spongy

iron .....
1^464

•177

2-01

2-00

15-5

6-8

6-2

4-9

21-7

11-7

15

15

The mean of the 14th and 15th
samples taken after the spongy
iron filtei's had been in opera-

tion in the Rivers Comraision

Laboratory for upwards of

eight months.^ As supplied

from Waterworks .

After filtration through spongy
iron .....

•675 1-95

1-95

...

Analysis

of the

15th
sample.

19-1

9-6

...

exposed for some time to air or sun, or heated

in an oven.

If sponges are at all used, they should be

removed from time to time, and thoroughly

washed in hot water.'

Oils are filtered, on the small scale, through
cotton- wool, or unsized paper, arranged in

1 The figures demonstrate that the purifying action of

spongy iron, if at all altered, has been increased, as

regards the most important impurities of water, viz.,

nitrogenous matters and hardness.
* Parkes, 'Practical Ilygitue.'

a funnel ; and on the large scale, through long

bags, made of tweeled cotton-cloth (Canton

flannel). These bags are usually made about

12 or 15 inches in diameter, and from 4 to

8 feet long (see engr.), and are inclosed in

bottoinless casings, or bags of coarse canvas,

about 5 to 6 or 8 inches in diameter, for the

purpose of condensing a great extent of fil-

tering surface into the smallest possible space.

A number of these double bags (froin 1 to 50 or

60) are connected with corresponding holes
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in the bottom of a bloct-tln or tinned-copper

cistern, into wliich the oil to be filtered is

poured. The mode in which these bags are

fastened to the cistern is of the utmost im-

portance, as on the

joint being close and

secure depends the

integrity of the ap-

paratus. Three me-

thods of doing this

are figured in the

'i°o engraving, which,
? 2 "p^ with the references,

Sal will explain them-

SS "^
selves, the same let-

'^ g ters referring to the

S"^ same parts of each.

IM^^ Q The second of the

above arrangements

is the least expensive, and certainly the most

a. Bottom of cistern.

b Filteriiig-bag.

c. Screw of the conical nozzle filtino; into the cistern.

d. Binding cord counecting bag and nozzle.

e. Binding cord connectino; bag and lower nozzle.

/. Bayonet-catch, connecting the lower portion of the
nozzle fastened to the bag with the upper and iixeu

p;irt, g.

i. The thick hem at the top of the bag (purposely made
lar<;e by enclosing a piece of thick cord therein), resting
on the shoulders, k.

I. A metallic cylinder, loosely fitting the hole in the
cistern, and over which the top of the bag is drawn,
before being put into its place; when fitted, as in tlie

engravins;, it retains the hem i securely in its place above
the slioulder k.

convenient in practice ; and when the cylinder
I fits the hole closely (allowing for the bag),

is as safe, or safer, than an ordinary screw.
The bags are surrounded by a wooden screen

fitted up with doors for the purpose of keep-
ing off" the dust ; and the bottom of the apart-
ment is furnished with large steam-pipes, by
which a proper temperature may be kept up
in cold weather. The use of heat should,
however, never be had recourse to when it

can be avoided, as although it vastly increases

the rate of filtration, the oil so filtered is

more apt to become opaque in cold weather
than when the process is conducted at the
natural temperature of the atmosphere. This
is particularly the case with castor oil and
sperm oil. In the United States of America,
where the latter is consumed in enormous
quantities for illumination, the best is always
' winter strained,' as it is popularly called. In
practice, it is more convenient to have a
number of small cisterns at work (say 50 or
100 galls, each), than one.or two larger ones, as

any accident that may occur is more easily

remedied, and that without stopping the whole
operation.

When cotton-cloth bags are employed with-

out being ' creased,' or enclosed in others of

canvas, they should not be longer than about

3 or 4 feet, and not wider than about 5 or 6

inches when filled. When larger they are

dangerous.

A convenient method of filtering a single

cask of oil is, to insert the pipe of a two-way

patent filter into the cork-hole, by which

means the whole will be
filtered as drawn off,

without any trouble on
the part of the operator.

This filter consists of a

porous hag stretched over

a perforated metallic ves-

sel, nearly the shape and
size of the exterior c is-

ing, and its edge is

tightly screwed between
the sides and bottom of

the latter, so as to be quite water-tight.

The cock communicates with the interior of

the perforated plate and filter, and the supply-

pipe with the exterior. By this means the

interior chamber, which occupies fths of the

vessel, rapidly fills with filtered oil, and con-

tinues full as long as any liquor remains in

the cask. This arrangement is also well

adapted to the filtration of wines, beer,

cordials, porter, and various other liquors.

It is unequalled in simplicity and useful-

ness. The same filter may be removed from

cask to cask, with the facility of a common
cock.

The filtration of syeups is now generally

effected on the large scale by passing them
through the ' CREASED bag filter' just de-

scribed. On the small scale, as employed by
confectioners and druggists, they are usually

passed through conical flannel bags. (See

page 726.) The filtration of thick syrups is,

however, attended with some difficulty, and
it is therefore a good plan to filter them in

a somewhat dilute state, and afterwards to

reduce them to a proper consistence by evapo-

ration in clean vessels of tinned copper, by
steam heat. Syrups, when filtered in a heated
state, run well for a time, but the pores of the

fabric rapidly get choked, from the thickening

of the syrup and partial crystallization of the

sugar, occasioned by the evaporation of the

aqueous portion from the surface of the bag.

This may be partially prevented by enclosing

the bag in a metallic casing. On the whole

clarification is preferable for syrups to filtra-

tion on the small scale. They need only be
well beaten up while cold with a little white of

egg, and then heated; a scum rises, which
must be removed as soon as it becomes con-

sistent, and the skimming continued until the

liquid becomes clear. Any floating portions

of scum that may have escaped notice are

easily removed by running the syrup through

a coarse flannel strainer, whilst hot. The
most extensive application of the process of
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filtration in tlio arts is in the refining of

sugars.

TiNOTUEES and dilute spirits arc usually

filtered, on the small scale, through bibulous
or UNSIZED PAPER placed on a funnel ; and
on the large scale, through thin and fine

COTTON BAGS. In general, however, tinctures

clarify themselves by the subsidence of the

suspended matter, when allowed to repose for

a few days. Hence it is the bottoms alone

that require filtering; the supernatant clear

portion need only be run through a small hair

sieve, a piece of tow or cotton placed in the

throat of a funnel, or some other coarse me-
dium, to remove any floating substances, as

pieces of straw, &c. Spirits which are largely

loaded with essential oil, as those of aniseed,
&c., run rapidly through paper or calico, but
usually require the addition of a spoonful or

two of magnesia before they will flow quite

clear. When possible, tinctures, spirits, and
all similar volatile fluids, are better and more
economically cleared by subsidence or clarifi-

cation than by filtration, as, in the latter

way, a portion is lost by evaporation, and the

strength of the liquid is thereby altered.

Vegetable juices should be allowed to

deposit their feculous portion before filtration.

The supernatant liquid will then be often

found quite clear. It is only when this is

not the case that filtration should be had
recourse to. A small quantity may be filtered

through coarse or woollen filtering paper,

supported on a piece of coarse calico placed

on a funnel; when the quantity is large,

one of the conical bags before described

should be employed. The bottoms from which
the clear portion has been decanted should

be placed on a separate filter, or else not added
tmtil the whole of the other portion has

drained through. Vegetable juices are often

rendered clear by simply heating them to

about 180° or 200° Fahr., by which their al-

bumen is coagulated ; they are also frequently

clarified by the addition of a little white of

egg and heat, in the same way as syrups.

Many of them (as those of hemlock, hen-

bane, aconite, &c.) are greatly injured by
heat, and must consequently be filtered, or

only simply decanted after repose. In all

cases they should be exposed to the air as

little as possible, as they rapidly suffer

decomposition.

Vegetable infusions and decoctions may
be cleared by defecation followed by fil-

tration. The conical bags of flannel before

described are usually employed for this pur-

pose. When the liquid is to be evaporated
to an extract, they are commonly suspended
by a hook over the evaporating pan. A con-

venient method of straining these fluids, prac-

tised in the laboratory, is to stretch a square

of flannel on a frame or ' horse,' securing it at

the corners by pieces of string. (See engr.)

Such a frame, laid across the mouth of a
pan, is more easily fed with fresh liquid than

a bag, whose mouth is 40 or 50 inches

higher. The same purpose, for

small quantities of liquid, is

effected by laying the flannel

across the mouth of a coarse

hair sieve. The concentrated
infusions and decoctions be-

ing usuiilly weak tinctures,

may be filtered in the same
way as the latter. (See above.) Many
vegetable solutions, that from the viscidity

of the suspended matter can scarcely be
filtered, may be readily clarified with white
of egg in the cold, or pass the filter rapidly if

a very small quantity of acetic, tartaric, sul-

phuric, or other strong acid, is previously
added.

Corrosive liquids, as the STEONG ACIds,
are filtered through powdered glass, or sili-

ceous SAND, supported on pebbles in the
throat of a glass funnel, or through asbestos or
gun-cotton placed in the same manner. Char-
coal has also been employed for the same pur-
pose, but is not fit for some acids. Strong
caustic alkaline lyes are also filtered through
powdered glass or sand. Weak alkaline

lyes may be filtered through fine calico,

stretched across the mouth of a funnel.
Many corrosive liquids, as solution of potassa,

&c., require to be excluded from the air

during filtration. The simplest

apparatus that can be employed
for this purpose is that figured

in the margin :— (a) is a globular

bottle fitted with the ground
stopper {d), and having a perfo-

rated neck (f) ground to the

bottle {h) ; (c) is a small tube,

wrapped round with as much
asbestos, linen, or calico, as is re-

quired to make it fit the under
neck of the bottle through
which it passes. The tube (e)

may also be fixed by placing

pebbles and powdered glass or

sand round it, as before mentioned. For use,

the solution to be filtered is poured into the

bottle {a) nearly as high as the top of the tube
(c), and the stopper is replaced. The liquid

then descends into (5), and a similar quantity

of air passes up the tube into {a). LiQUOK
POTASS^ roay be always obtained fine by
depuration in close vessels, when the sediment
of lime only need be filtered, which may be

effected with calico fixed across the mouth of

a funnel.

When a precipitate, or the suspended
matter in a liquid, is the object of the filtra-

tion, the filter should be of such a nature that

the powder may be easily separated from it,

when dry, and that with the least loss possible.

Linen filters are for this reason preferable

for large quantities, and those of smooth
bibulous paper for small ones. The powder
should be washed down the sides of the filter,

and collected, by means of a small stream of
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water, in one spot at the bottom, assisting

the operation with a camel-hair pencil; and,

when the whole is dry, it should be swept

oft' the paper or cloth with a similar pencil

or brush, and not removed by a knife, as

is commonly done, when it can be possibly

avoided.

The 'first runnings' of liquid from a filter

are commonly foul, and are pumped back or

returned until the fluid runs perfectly limpid

and transparent, when it is ' turned into' the

'filtered liquor cistern,' or proper receiver.

In many cases the liquid does not readily

become transparent by simply passing through
the filter; hence has arisen the use of fil-

tering POWDERS, or substances which rapidly

choke up the pores of the media in a sufficient

degree to make the fluid pass clear. In the

employment of these powders care should be

taken that they are not in too flne a state of

division, nor used in larger quantities than

are absolutely necessary, as they are apt to

choke up the filter, and to absorb a large

quantity of the liquid. The less filtering

powder used, the more rapid will be the pro-

gress of the filtration, and the longer will be

the period during which the apparatus will

continue in effective action. For some liquids

these substances are employed for the double

purpose of decolouring or whitening, as well as

rendering them transparent. In such cases

it is preferable first to pass the fluid through
a layer of the substance in coarse powder,
from which it will ' run' but slightly con-

taminated into the filter; or, if the powder
is mixed with the whole body of the liquid,

as in bleaching almond oil, &c., to pass the

mixture through some coarser medium to

remove the cruder portion before allowing it

to run into the filter. Another plan is, after

long agitation and subsequent repose, to

decant the clearer portion from the grosser

sediment, and to employ separate filters for

the two. Granulated animal charcoal is used

according to the first method, to decolour

syrups, oils, &c. ; and filtering powder by the

second and third, to remove a portion of the

colour, and to clarify castor and other oils.

The common plan of mixing large quantities

of filtering powder with castor oil, and throw-

ing the whole into the filter, as adopted by
the druggists, is injudicious. When simple

filtration is required, it is better to use little

or no powder, and to continue returning the

oil that 'runs ' through, until, by the swelling

of the fibres of the filter bags, it flows quite

clear. By this plan the same filters may be

used for a long period of time (for many
years), and will continue to work well

;

whilst, by the usual method, they rapidly decline
in power, and soon deliver their contents slowly,

and after a short time scarcely at all.

It is often of great advantage to render a

filter 'self-acting,' or to construct it in such a

way that it may ' feed itself," so that it may
continue full and at woi'k without the constant

attention of the operator. On the small scale,

this may be readily eflected on the principle

of the common fountain lamp (see evgr.) ; and
on the large scale, by placing the vessel con-

taining the unfiltered liquid on a higher level

than the filter, and by having the end of the

supply-pipe fitted with a ball-cock, to keep
the liquid in the filter

constantly at the same
height.

The rapidity of filtration

depends upon—the poros-

ity of the filtering medium
—the extent of the filter-

ing surface—the relative

viscidity or mobility of the

filtering liquid—the pres-

sure or force by which
the liquid is impelled

through the pores of the

filter, and—the porosity

and fineness of the substances it holds in sus-

pension. The most efficient filter is produced
when the first two or the first three are so

graduated to the others that liquid filters

rapidly, and is at the same time rendered
perfectly transparent.

In the common method of filtration no
pressure is exerted beyond that of the

weight of the column of the liquid resting

on the filtering medium, but in some cases

additional pressure is employed. This is

had recourse to for the purpose of pro-

ducing a more rapid filtration, and more
especially for filtering liquids that, from
their viscidity, will scarcely pass through
the pores of substances sufficiently fine

to remove their impurities in the ordinary

way.
One of the easiest means of employing pres-

sure in filtration is to increase the height of

the column of the filtering liquid. Prom the

peculiar properties of fiuids, by which they

transmit pressure in an equal degree in all

directions, this column need not be of equal

diameter throughout, but may
be conveniently contracted to

the size of a small pipe, as in

the accompanying engraving,

which represents a small filter

on this construction at work.
(a) Is the funnel or reservoir of

foul liquid; (h) a small pipe

conveying the liquid to the

filter; (c c) a chamber, of which
the upper portion (cZ) is filled

with the descending liquid, and
the lower portion (e) with the

filtering media ;
{i i) are screws

by which the bottom plate is

fastened on, which plate is re-

moved to clean out or renew the

filter. For use, the cocks {k)

and {I) are closed, and the liquid

poured into the funnel (a) ; the

cock (Jc) is next opened, and, in a few minutes



FILTRATION 733

after, the cock (Z), wlien an uninterrupted flow

of filtered liquor will be obtained as long as

any fluid remains in tlie funnel (a) and the

tube (h). The length of the tube determines

tlie degree of pressure. Care must be taken

first to pass tlie foul liquid through a hair

sieve, or some other strainer, to remove any
substance that might choke up the pipe (h).

Another method of employing pressure in

filtration is the withdrawal of the air from
the receiving vessel, as in the vacuum filter,

by which a pressure of about 142^ lbs, to the

square inch becomes exerted on the surface of

the liquid by the atmosphere. The vacuum
in the receiving vessel may be produced by
the air-pump, by steam, or by the Buusen or

Sprengel pump.
A commoner method of applying pressure

than either of those already mentioned is to

condense the air over the surface of the liquid

by means of a forcing-pump, or by steam.

On the small scale, pressure may be applied

to filtration by means of a syphon, whose
shorter leg has its mouth blown into the

shape of a bell or funnel, over which filtering

paper or fine calico may be stretched.

The application of pressure to filtration is

not always advantageous, and beyond a certain

limit is generally attended with inconvenience,

if not with absolute disadvantage. It is

found in practice that fluids under pressure

take a longer period to run clear than without

pressure, and that ruptures of the media more
frequently take place in the former case, or

with pressure, than in the latter. Great
pressure is in no case advantageous.

The filters already noticed are those that

act by the fluid descending through the media;
but in some cases the reverse method is em-
ployed, and the liquid filters upwards, instead

of downwards. These are called ascending

filters, and are often preferable to those on the

descending principle, because the suspended
matters that require removal by filtration

usually sink, and thus a portion escapes being
forced into the pores of the filter. They are

also more convenient when pres-

sure is employed. The construc-

tion depends upon the same prin-

ciples as the common filter, and
merely reqii'res that the feeding
vessel should be higher than the

upper surface of the filtering

media. Oils are conveniently

filtered in this way, because of

of their little specific gravity.

By fixing a small filter on this

principle into the head of a cask,

and pouring in water through a
^,^'^tef

"^"^"^^ '^"^

funneljwhose neck reaches nearly d. Filter.

to the bottom of the cask, the
oil will float up and pass the filter, leaving
the sediment behind. In cold weather hot
water may be employed.

In some cases the upward and downward
systems of filtration are united in the same

'M~3.
a. Cask of oil.

b. Stand.

apparatus, and this plan is advantageous where
the space for opei-ating is limited. For this

purpose it is merely necessary to connect the
bottom of an ascending filter with the top of

a descending one, or the reverse ; tlie proper
pressure being in either case applied.

Filtration, the Laws of. The ' Revue Uni-
verselle des Mines,' 1874, pp. 469, 551 con-
tains a paper by M. Paul Havre recording
his investigations on the rapidity of the filtra-

tion of water through sand, wool, &c., which
resulted in ascertaining and measuring the
influences which may modify the flow of

water. In all cases of filtration, the influences

which are exerted are :—the pressure and
temperature of the water, the thickness of

the filtering medium, compression in the case

of fibrous filters, the size of the grains and
their mixture in the case of a filtering medium
analogous to sand. The influence of obstruc-

tion, due to the dirtiness of the filter, depends
on circumstances too variable to he taken
into account. The delivery of a filter per
square metre per 24 hours is equal to two
cubic metres multiplied by the pressure of

water in metres, divided by the thickness of

the filtering medium in metres. An applica-

tion of this formulse is made to existing filter

beds, including those at Southwark and at the
Chelsea waterworks.
The first experiments for ascertaining the

influence of a head of water on the delivery

led to the following results:—The delivery

increases in a higher ratio than the square
root of the pressure, due to the height (TOR-
EECELLi's Law) ; the delivery increases in

direct ratio to the height of the column of
water above the filter, admitting a previous
initial delivery, due solely to the pressure of

water above the filter ; the co-efiicient of the
increase of delivery is constant, and in this

case of a filtering substance 8'662 inches

(22 centimetres) thick, is equal to O'lOS pint

(6 centilitres) for sand to 0'528 pint (30 centi-

litres) for compressed wool, and to 0'792

pints (45 centilitres) for wool only slightly

compressed.

The subsequent experiments were made
wvth graduated transparent cylinders, 3'28

feet (1 metre) high, with the ends perfectly

level, the filtering substances being kept in

place by a thick double cloth tied tightly

under the bottom of the tube. This appa-
ratus presented no other obstacle to the
running of the water than the layer of filtering

substance; it permitted experiments to be
made at all temperatures, and the thickness of

the filtering medium to be measured exactly.

In these experiments sand is ' taken as the

type of pulverulent substances,' but an un-
expected difiiculty was encountered in the
settling or partial agglomeration of the large

and small grains of the unsifted sand, thus
diminishing the delivery of water to one half,

one third, and ultimately to one fifth of its

previous volume. This led to the adoption of
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sand—tlie grains of whicli were uniform in

size, and to the discovery of the fact that,

other tissues being equal, the resistance of

filtration is constant when the sand is coarse,

when the grains of fine sand are of nearly

equal size, and when there is but little fine

sand mixed with the coarse. From experi-

ments in filtering through a layer of coarse

sand approximately 4 inches (10 centimetres)

thick, it was found that the higher the tem-

perature the more rapid was the delivery, and
by filtering through a layer of coarser sand
11"8 inches (30 centimetres) thick, the con-

clusion was arrived at that the temperature

exerts an influence in proportion to the thick-

ness of the layer.

See Aik-Ptjmp, Bfnsen's Watee-Air
Pdmp; Clarification; DErBCATioN;
Finings, &c.

FI'NINGS. Substances used by publicans,

brewers, wine merchants, &c., to clarify their

liquors.

Prep. 1. (Brewer's finings ; Cooper's
F.) Isinglass (finely shredded), 1 lb., and
sour beer or cider or vinegar, 3 or 4 pints,

are macerated together, and more of the sour

liquor added as the isinglass swells, until

about a gallon has been used, agitation with a
whisk or a small bundle of twigs being occa-

sionally had recourse to, for the purpose of

promoting the solution. As soon as the whole
of the isinglass is dissolved, the mixture is

reduced to the consistence of thin syrup, with

weak mild beer, or cider, or any other liquid

that the finings are intended for. The whole
is next strained through a tammy cloth or a

hair sieve, and at once reduced to a proper

state of dilution, by the addition of more
liquor. Product, 61 to 7 galls. " A pound of

good isinglass will make about 12 galls, of

finings." (Ure.) Used to clarify fermented
liquors, especially beer. 1 to 1^ pint is the

usual dose for a barrel of ale or porter; and a

quart for a hogshead of cider or wine.

2. (Spirit finings.)—a. Alum (ord. cryst.),

1 lb. ; powder, and divide it into 12 equal por-

tions, which are to be separately wrapped in

blue paper, and marked No. 1. Next take

of carbonate of soda (sesquicarbonate of the

shops), 6 oz. ; divide this as the last, wrap it

in white paper, and mark each parcel No. 2.

Keeps dry anywhere.

h. From alum, 1 lb. ; salt of tartar (dry),

i lb. ; proceed as before. The white papers
containing the salt of tartar must be kept in

a dr}', well-corked, wide-mouthed bottle or

jar. Both of the last two are used to clarify

gin and cordials. The contents of one of the

blue papers are dissolved in about a pint of

hot water, and the resulting solution is well
' rummaged up ' with the liquor. A solution

of the contents of one of the white papers, in

about \ pint of hot water, is then added, and
the agitation continued for some minutes
longer ; after which the cask is ' bunged '

close and the whole allowed to repose uutil

the next day. This is sufficient for a barrel

(say 30 to 36 galls.), but many persons use
double the quantity. The effect is not only
to clarify, but also to 'blanch' the liquor.

Obs. Good liquors, either fermented or

spirituous, need no artificial ' fining,' as they

always clarity themselves by repose. With
those, however, which are out of ' condition,'

or of inferior quality, it is often necessary, as,

without such a proceeding, they remain unsale-

able. This is particularly the case with malt
liquor. " Attempts to clarify it in the cask

seldom fail to do harm. The only thing that

can be used with advantage for fining foul or

muddy beer is isinglass." (Ure.) The disad-

vantages resulting from the artificial clarifi-

cation of fermented liquors are—that they do
not afterwards ' stand well on draught,' that

much of the conservative astringent matter
which they contain is precipitated with the
'finings,' that their piquancy and flavour is

more or less diminished, and that they are

more than usually liable to become flat and
vapid, whether in cask or bottle. The larger

the proportion of 'finings' used, the more
marked are their injurious effects, and the

shorter the interval which elapses before the

accession of the several symptoms referred to.

We have seen the most disastrous consequences
follow the injudicious use of 'finings,' more
especially in respect to those liquors in which
a certain amount of piquancy, astringency,

and briskness, is an essential condition. In

one instance which came under our notice

upwards of 30 barrels of ' underground ' (a

very strong old ale) was thus reduced in value

to less than l-3rd its original cost; and in

another, a large bottled stock of the ' finest

old Burton ' was found to be utterly unsale-

able. In both cases the ' spoiled liquor ' was
got rid of by mixing it in and selling it with
3d. and 4d. beer.

Liquors which ' refuse to fine ' or become
clear, when treated with ' finings ' in the usual

manner, are called ' stubborn ' by coopers

and cellarmen. See Brewing, Gin, Malt,
Liquors, Wines, &c.

FIRE. The calamities resulting from this

destructive agent are of such frequent occur-

rence, as to justly claim a notice of the subject

here. The causes of fires are numerous, and
of a varied character, and, in most instances,

difficult to determine, because it is the interest

of those concerned to suppress all evidence

connected with the matter. Accident, that

convenient word given to the imaginary hack
to which so many fires are referred, if truth-

fully interpreted, will, in general, be found to

be equivalent to carelessness, recklessness, or

guilt. We believe that there are few fires

which have happened that might not have
been prevented by the exercise of common
prudence, and that a vast number have been

caused by direct negligence, arising from sheer

laziness and indiflerence, to use no harsher

teims. As familiar instances, may be men-
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ti'onoi^—allowing spnrljg to fall on the ground
and remain there without extinguishing them ;

carrying a naked caudle into rooms containing

inflammable substances; duioking carelesslyand
in dangerous places, as workshops, warehouses,

on shipboard, &c. ; keeping instantaneous light

matches in improper places, and neglecting to

pick up those that may happen to fall on the

ground, &c. &c. The list might easily be

extended, but we believe every reflecting reader

can do so for himself. The great increase in

the number of fires since the introduction of

lucifer matches, and the almost general use of

tobacco, cannot fail to have attracted the

attention of every one. The danger of matches
falling about might be avoided by the use of

those which can only be ignited by rubbing
them on the prepared surface of the box.

These 'safety matches' are coming into general

use, and must eventually supersede all the more
dangerous kinds.

The late Mr Braidwood classes the causes of

fii-es under the following heads :—1. Inatten-

tion in the use of fires and lights. 2. Im-
proper construction of buildings, &c. 3. Fur-
naces or close fires, for heating buildings, or

for mechanical purposes. 4. Spontaneous ig-

nition. 5. Incendiarism.

Amongst many other causes of fire, too

numerous to specify, may be noticed—incau-

tiously approaching window- and bed-curtains

with a candle or lamp, airing linen before the

fire, allowing children to play with fire, wo-
men's dresses taking fire, and taking off' the
burning coals from a fire and laying them on
the hearth. Another very common cause of

fire is covering up a fire-place when not in

use with wood, or paper and canvas, &c. The
soot falls either from the flue itself or an ad-
joining one into the grate; a neighbouring
chimney takes fire, a spark from this falls down
the blocked-upflue, ignites the soot in the grate,

which smoulders until the covering is burnt
through, and thus sets the building on fire.

Another cause of fire, and one which cannot
be too strongly condemned, is the dangerous
practice of reading in bed by candle-light. A
very serious annual loss of property is also

caused by want of proper care in hanging up
or removing the goods in linendrapers' shop
windows when the gas is burning. Another
frequent cause of fire is the employment of

young children in lighting fires, from their

propensity to play with flame.

The employment of close fires with brick

flues is also a frequent source of danger. Fre-
quently, from various causes, the furnace
almost always cracks, thus giving egress to

smoke and flame. When this occurs no time
should be lost in thoroughly repairing the
defect, or building a new furnace ; merely plas-

tering over the surface will be found an in-

effective and dangerous remedy.
To guard against the dangers arising from

the ignition of wearing apparel many methods
hare been suggested for rendering fabrics

flame proof, all of them consisting in sonking

the dress in a weak solution of a non-inflam-

mable substance, such as cihloride of zinc, alum,
tungstate of sodium, sulphate of ammonia, &c.

Of these alum has the advantage of gieatly

improving the appearance of the fabrics, espe-

cially if they be coloured.

Fire-guards, particularly where there are

children, ought to be adopted much more
generally than they appear to be.

Prev. This consists of the exercise of those

ordinary precautions which the good sense of

every careful and trustworthy man, be he task-

master or servant, caunot fail to suggest. It

would be useless to enumerate them.
Immediately on the fire being discovered,

secure an alarm being given to the nearest of

the fire escape stations, not delaying an instant

;

do not wait " to see if it is wanted." Life is

more valuable than property, and events have
often proved how fatal even a moment's hesi-

tation is in sending for the fire-escape.^

The late Mr Braidwood's advice wa«, "that
if the fire appears at all serious, and there are

fire-engines within a reasonable distance, that

it is best to wait until they arrive; many
buildings have been destroyed from open'ng
doors, and trying to extinguish fires with in-

sufficient means. If no engines are within

reach it is advisable to keep a hand-pump. If

that is not to be had, the next best thing is

to collect as many buckets outside the room
on fire as can be obtained, keeping the door

shut ; then to creep into the room on hands and
knees (if the heat and smoke are considerable),

and throw the water as nearly in the direction

of the fire as possible, keeping the door shut

while more water is being collected.

" The police of the metropolis understand
shutting up fires so well, that they have in

many instances kept fires two or three miles

distant from the engine-stations, shut up till

the fireman arrived in time to extinguish

them."
Fires might often be readily extinguished

when first discovered by the timely applica-

tion of a few buckets of water. When an
apartment is found to be on fire, the door,

chimney, and windows should be immediately

closed, if possible, and only opened for the

purpose of projecting water on the flames.

By this means the supply of air will be cut

off", and rapid combustion prevented. The
same applies to the lower doors and windows
of a house (especially the shop window), which
are often injudiciously kept open or removed,

under the pretence of rendering assistance.

The neglect of this precaution has often caused

a mere smouldering fire, that might have been
easily put out, to burst into an unextinguish-

able mass of flame.

It has been proposed at various times to

make certain additions to the water used for

the purpose of extinguishing fires, in order to

render its action more certain and eff'ective.

1 ' Handlwok for Emergencies,' Casscll.
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It is found that sal ammoniac (5 oz. to the

gall.) exerts this property in a remarkable de-

gree. Several other articles, as common salt,

pearlasli, and kitchen soda, act in the same
way, though less effectively. A few buckets

of such water will speedily arrest the progress

of a fire before it has much extended itself.

Such a plan is easily applied, by adding the

saline matter to the buckets of water, wliich

are either used by hand, or to feed the engine

for the first few minutes of its working. When,
however, a fire has made much progress, the

action of such substances becomes scarcely

perceptible.

Chimneys on fire are readily extinguished
in several ways, without having recourse to

throwing water down them from the top, by
which much damage is frequently done to the

furniture in the rooms. One of the simplest

methods is, to cautiously scatter a handful of

flowers of sulphur over the dullest part of the

burning coals; the sulphurous vapours, being

incapable of supporting combustion, rapidly

extinguish the flames. Another method is, to

shut the doors and windows, and to stop up the

bottom of the chimney with a piece of wet
carpet or blanket, throwing a little water or

flowers of sulphur, or even common salt, on the

fire immediately before doing so. By this means
the draught is stopped, and the burning soot

extinguished for want of air. In many of the

first-class houses recently erected, ' fire-place

shutters' are provided, which, when partly

drawn down, act as powerful bellows or

'blowers' and which, when wholly drawn
down, so as to touch the hearth-stone, entirely

close up the fireplace, and instantly extinguish

the combustion of the fuel in the grate, or

that of the soot in the chimney. This simple

arrangement, the advantages of which were
pointed out in an early edition of this work,

renders fires in chimneys of little moment, as it

is only necessary to draw down the shutter to

put them out. If a chimney is stopped at top,

instead of at the bottom, the whole of the

smoke must, of necessity, be driven into the

apartment.
In France, M. Marateuh has successfully

applied the principle of Davy's safety lamp
for the prevention of fires in chimneys. He
places fire-frames of iron work near the base

of the chimney, one above the other, about one
foot apart ; no flame passes through them,
whilst the draught in the chimney is not in-

terfered with, the result being that no fire can
happen in the chimney.

E>:cape from apartments on fire may be

best effected by creeping on the hands and
knees. In this way the window or door may
be reached. It is found that the atmosphere
of a room so full of smoke as to produce suS'o-

cation to a person standing upright, may gene-

rally be safely breathed on nearly a level with

the floor. A damp cloth, or handkerchief, tied

over the mouth and nostrils, or, still better,

over the whole face and head, will enable a

person to effect a passage through the densest
smoke, and, in many cases, to escape from
buildings on fire, when otherwise it would be
impracticable. Should descent by the stair-

case be found impossible, then the window
should be immediately sought, and a ladder or

fire-escape waited for. In the absence of

either, if the danger is imminent, a rope should
be made by tying the sheets and blankets of
the bed togethei', one end of which should be
firmly secured to a chair or table, or preferably

to one of the bed-posts, and with this appa-
ratus descent should be cautiously attempted.

Jumping out of the window should be avoided,

as persons who have not been brought up as

clowns, or harlequins, run just as much danger
in performing such an exploit as they do by
remaining in the burning building. When it

is impossible to escape from a burning build-

ing by the stairs or windows, retreat may be
sometimes secured by a trapdoor opening on
to the roof, or by a skylight, when, unless it

be an isolated house, the roof of one of the

adjoining buildings may probably be gained
with safety.

Fire-escapes of various kinds have been em-
ployed of late years in the metropolis, and
have proved of the greatest value in rescuing

persons from burning buildings.

It is said that there is no instance on record

of a person being burnt to death in a dwelling-

house in Edinburgh, where the houses are

usually high
; yet in London, where fire-

engines and fire-escapes are provided in

greater numbers, deaths are very frequent

from this cause. The reason of this difference

is, that in the former city the stairs are all

made of stone, by which means a road of escape

is secured.

The clothes of females and children, when on
flre, may be most readilj' extinguished by roll-

ing the sufiferer in the carpet, hearth-rug,

table-cover, a great-coat, cloak, or any other

woollen article at hand. If this be expertly

done, the flames may be rapidly put out, un-

less the skirts of the dress be distended by
hoops or crinoline, when there is great difii-

culty in staying the progress of the flames.

Should assistance not be at hand, the person

whose clothes are on fire should throw herself

on the ground, and roll the carpet round her,

as before described ; or if such a thing is not in

the room, she should endeavour to extinguish

the flames with her hands, and by rapidly

rolling over and over on the floor. In this

way the fire will be stifled, or at least the com-
bustion will proceed so slowly that less per-

sonal injury will be experienced before assist-

ance arrives. The advantage of assuming the

horizontal position is manifest from the fact

that nine times out of ten it is the lower

parts of the dresses of females that first catch

fire."

1 For the mode of rendering muslin and other inflam-

mable articles of ladies' apparel fire-proof, see li\coM-

BUSTIBLE PABRICS.
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The extinction of fires on board ships by

means of carbonic-acid gas was some years

since suggested to the Admiralty by Mr J. R.

Hancorn. He proposes that a simple and eco-

nomical apparatus should be attached to every

decked vessel capable of supplying this gas,

which is a well-known non-supporter of com-
bustion, and will extinguish fire at the very

instant of coming in contact with the burning
matter. Clialk witli sulphuric acid diluted

with water (viuegar with any other acid will

do) yields 44g of the gas; hence, a ton of

chalk, and a fourth part of that quantity of

sulphuric acid, will be found sufficient to extin-

guish any fire on board a ship. Mr Hancorn
also proposed this as a method of destroying

vermin in ships, such as rats and cockroaches,

for which purpose it is more easily applied

and more effectual than that usually adopted.

This plan was rejected by the Admiralty, from

a fear that the destructive action of the gas

might extend to the crew as well as the fire.

But " it surely is possible by mechanical
means to expel the gas before again entering

the ship's hold. At any rate, the grand point

would be obtained of extinguishing the fire,

though the crew might have only the deck to

stand on."

Freoautions to he taken against a Fire
amongst Farming Stock.—The following are

the suggestions of Mr Beaumont, the secre-

tary of the County Fire Office :

—

"Forbid your men to use lucifer matches,

to smoke or light pipes or cigars, destroy wasp
nests, or fire off guns in or near the rickyard,

or to throw hot cinders into or against any
wooden out-building on the farm, on pain of

instant dismissal.
" Place your ricks in a single line, and as far

distant from each other as you conveniently can.

Place hayricks and cornstaeks alternately; the

hayrick will check the progress of the fire. Keep
the rickyard, and especially the spaces between
the stacks and ricks, clear of all loose straw,

and in all respects in a neat and clean state.

The loose straw is more frequently the means
of firing than the stack itself. Have a pond
close to the rickyard, although there may be
a bad supply of water. When a steam thrash-

ing machine is to be used, place it on the lee-

side of the stack or barn, so that the wind may
blow the sparks away from the stacks. Let
the engine be placed as far from the machine
as the length of the strap will allow. Have
the loose straw continually cleared away from
the engine; see that two or three pails of

water are kept close to the ashpan, and that
the pan itself is kept constantly full of

water."

It is often difficult to get horses out of

buildings on fire, but it is said that they will

readily come out if, after being blindfolded,

the saddle and bridle, or the harness, &c., to

which they are accustomed, are thrown over

them as usual.

We learn from the last report issued by
VOL. I.

Captain Shaw that the actual number of fires

in the year 1877 in London was 1533. Of
these fires 1374, or 90 per cent., were slight,

no persons being endangered, and no consider-

able destruction of property taking place.

The number of really serious conflagrHtions

was 150; in 88 of these life was endangered,
and in 24 cases there was loss of life. The
actual number of persons whose lives were in

danger was 165 ; but of these 136 were saved,

and the lives eventually lost amounted only to

29. The smallness of the loss is due in great

degree to the courage of the members of the

Brigade, seven of whom have been commended
for special efforts for saving life during the

year. Even of the twenty-nine persons who
perished fourteen were taken alive out of the
burning buildings, and died in hospital of

their wounds. It is very satisfactory in view
of the vast height of buildings used in busi-

ness, and the flimsy character of so many
London houses, that the risk of death from
fire should be so small. It is one of the very
slightest risks to which we are exposed in

modern London. The fire-escapes must of

course be credited with much of this security.

There are now 108 stations of these useful

machines; and instances of their utility in

rescuing the inmates of burning houses are

constantly occurring.

The various tables which Captain Shaw
appends to his report give some very curious

details as to the character of London fires.

The hours at which they most commonly
break out are by no means those which are

popularly supposed to be the most dangerous.

No considerable proportion occur after people

have gone to bed. From seven o'clock in the

evening till eleven o'clock there are more
alarms of fire than in an equal portion of the
twenty-four hours. Not a third of the number
which occur in these evening hours take place

in the small hours of the morning, which are

in fact less destructive than the same period

in the afternoon. There are, moreover, in the

detailed list of fires some curious statistics,

illustrating the comparative security of private

houses over places of business. A very large

part of the half million houses in London must
come under the description of private dwell-

ings, yet the alarms of fire in this class of

buildings were only 316 in the year, and only

in five of those were there serious conflagra-

tions. In the lists of business premises nearly

every trade in the metropolis is mentioned;
and next to houses let out in lodgings, public-

houses seem to suffer most. The causes of

fires tell the old story of carelessness. They
were instances of the almost inconceivable

folly of seeking for an escape of gas with a

lighted candle. The throwing down of lights

is responsible for a considerable number of

fires. Ordinary cases of chimneys on fire are

not included in Captain Shaw's summary; but
they give the brigade a good deal of work.
The number of calls of this kind was 3744, of

47
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which 1256 proved to he false alarms. The
number of these false alarms will probably be

reduced wben the stations at which men with
hose are situated are more numerous.

Fire Anni'hilator (Phillips's). This is essen-

tially a gaseous fire engine, which at any
moment can be made to discharge a stream of

mixed gases and vapours having the power of

checking combustion. When first introduced
it was generally regarded as a most important
invention, but it has not proved an effective

substitute for the common water engine. For
extinguishing fires on board shiji and in close

apartments it is undoubtedly well adapted, but
as a street engine it is comparatively useless,

owing to the unmanageable nature of its fire-

annihilating vapours.

The composition with which the ' Fire Anni-
hilator' is charged is a mixture of dried ferro-

cyanide of potassium, sugar, and chlorate of

potassa. It is set in action by a blow on a
glass vessel containing oil of vitriol, which,
being fractured, permits the acid to flow over
the ' charge,' when the anti-combustion gas is

liberated, and rushes forth with great impe-
tuosity.

Fire-damp. See Hxdeogen (Light Car-
buretted).

Fire-engine. The common fire-engine is

a compound forcing-pump, consisting of two
•forcing- pumps' placed on opposite sides of
an ' air-vessel,' with which both communicate.
The 'fulcrum' of the 'lever' by which both
pumps are worked is placed midway between
them; consequently they act alternately in

charging the air-vessel. In order to obtain a

very forcible jet it is necessary to prevent the
escape of any portion of the contents of the
air-vesel until the confined air is considerably
compressed. The lever is connected with hand-
rails on each side of the engine, and these are
alternately raised and depressed by the work-
ers. Engines worked by steam power are
now common in London and most of our large

towns.

Fire-Extinguishing Powder (Feuerlosch-
piilver), Bucher Leipzig. Nitre, 59 parts;
sulphur, 36 parts ; coal, 4 parts ; iron oxide,

1 part. (Wittstein.)

Fire, how to light a. In a close stove the
first thing is to empty the fireplace. Take
out the larger cinders and half-burnt coal with
your fingers, and lay them on one side for
lighting the fire; then rake out all the ashes
(this can be done with the lids on, then it will

not make so much dust). Next take off all

the lids, and sweep all the soot carefully out

;

once or twice a week the flue pipe must be
taken ofl" and cleared out, also the flues under
the oven. The soot should be carried away at
once, as it blows about. Then blacklead the
stove; put in a few cinders, lay on them a
piece of paper and a few sticks crossing each
other ; on these lay very lightly some pieces
of half-burnt coal and a few cinders, leaving
space for the draught.

j

Do not fill the grate full ; put the lids on,
draw out the damper, light the fire, and shut
the front door. An open fire is lighted ia
much the same way. There are no flues to
clean out ; but the chimney, as high as one
can i-each and behind the register door, should
be cleared from soot daily.'

Fire-proofing. See Incombitstibility, &c.
Fireworks. See Pyeotechny, and heloiv.

FIEES. (In pyrotechny.) Coloured fires

may be termed, not inaptly, the chefs-d'oeuvre

of the pyrotechnist's art, since on their excel-

lence the attractions of most other varieties

of fireworks depend. The following forms,
under judicious management, yield fires of
remarkable beauty.

Blue Fire. Prep. 1. From metallic an-

timony, 1 part; sulphur, 2 parts; nitre, 5
parts.

2. From realgar, 2 parts ; charcoal, 3 parts

;

chlorate of potassa, 5 parts; sulphur, 13 parts;

nitrate of baryta, V7 parts,

3. (Mr A. Bird.) Charcoal and orpiment,

of each 1 part ; black sulphuret of antimony,

16 parts; nitre, 48 parts; sulphur, 64 parts.

4. (Fowues.) Tersulphuret of antimony, a
part ; sulphur, 2 parts ; dry nitre, 6 parts.

This is the composition used for the Bengal or

blue signal light employed at sea.

5. (Prof. Marchand.) Sulphur, sulphate of

potassa, and ammonio-sulphate of copper, of

each 15 parts ; nitre, 27 parts ; chlorate of

potassa, 28 parts. For theatrical illuminations.

This may be rendered either lighter or darker
coloured by lessening or increasing the quan-
tities of the sulphate of potassa and ammonio-
sulphate of copper.

6. (Light blue—Marchand.) Sulphur,

16 parts ; calcined alum, 23 parts ; chlorate of
potassa, 61 parts.

V. Dark blue— Marchand.) Calcined
alum and carbonate of copper, of each 12
parts; sulphur, 16 parts; chlorate of potassa,

60 parts.

8. (Marsh.) Sulphate of copper, 7 parts;

sulphur, 24 parts; chlorate of potassa, 69
parts.

9. (Ruggieri.) Nitre, 2 parts ; sulphur and
zinc, of each 3 parts; gunpowder, 4 parts.

10. From sulphur, 1 part; dried verdigris,

2 parts ; chlorate of potassa, 9 parts.

Fire, Crimson. Prep. 1. (Marsh.) Chlorate

of potassa, 4.3: parts; charcoal (alder or willow),

51 parts; sulphur, 22 5 parts; nitrate of stron-

tia, 67i parts. For pots.

2. (Marsh.) Charcoal, 4^ parts ; sulphuret
of antimony, 5^ parts ; chlorate of potassa, 17i
parts; sulphur, 18 parts; nitrate of strontia,

55 parts. For boxes and stars.

3. (Marchand.) Sulphur, 16 parts; chalk
(dry), 23 parts ; chlorate of potassa, 61 parts.

Turns on the purple. See Red Fire (beloto).

Fire, Green. Prep. 1, Nitrate of baryta,

77 parts; chlorate of potassa, 8 parts; fine

charcoal, 3 parts ; sulphur, 13 parts.

1 ' Household Management, &c.,' by W. T. Tegetmeier
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2. Prom metallic arsenic, 2 parts ; charcoal,

8 parts; chlorate of potassa, 5 parts j sulphur,

13 parts
J nitrate of baryta, 77 parts. Very

beautiful, particularly when burnt before a
reflector.

3. (Mr A. Bird.) Charcoal and black sul-

phuret of antimony, of each 2 paits ; chlorate

of potassa, 5 parts; sulphur, 6 parts; nitrate

of baryta, 80 parts,

4. (Fovvues.) Lampblack, 1 part ; chloi'ate

of potassa, 4 parts; sulphur, 6 parts; di-y

nitrate of baryta, 18 parts.

5. (Marchand.) Boracic acid, 10 parts

;

sulphur, 17 parts; chlorate of potassa, 73 parts.

Very beautiful.

6. (Marchand.) Chlorate of potassa, 18
parts; sulphur, 22 parts; nitrate of baryta,

60 parts. For theatrical illuminations.

7. (Light geeen—Marchand.) Sulphur,

16 parts; carbonate of baryta, 24 parts; chlo-

rate of potassa, 60 parts. Extremely delicate.

8. (Marsh.) Charcoal and sulphuret of

arsenic, of each If parts; sulphur, lOJ parts;

chlorate of potassa, 23 J- parts; nitrate of

baryta, 62^ parts. For pots or stars.

Fire, Lilac. Prep. 1. (Marsh.) Black oxide

of copper, 6 parts; dry chalk, 20 parts; sul-

phur, 25 parts ; chlorate of potassa, 49 parts.

For pans.

2. (Marsh.) From black oxide of copper,

3 parts ; dried chalk, 22 parts ; sulphur, 25
parts ; chlorate of potassa, 50 parts. For stars.

Fire, Orange. See Red Fiee, No. 8 {heloiv).

Fire, Pink. Frep. (Marchand.) Charcoal,

1 part ; chalk and sulphur, of each 20 parts

;

chlorate of potassa, 27 parts ; nitre, 32 parts.

For theatrical illuminations. See Red Fiee,
No. 10 (belotv).

Fire, Purple. Prep. 1. From lampblack,
realgar, and nitre, of each 1 part; sulphur, 2
parts; chlorate of potassa, 5 parts; fused

nitrate of strontia, 16 parts.

2. (Marsh.) Sulphuret of antimony, 2f
parts : black oxide of copper, 10 parts ; sul-

phur and nitrate of potassa, of each 22| parts

;

chlorate of potassa, 42 parts. For pans.

3. (Marsh.) Sulphate of copper, 9f parts

;

sulphur, 13 parts; chlorate of potassa, 77i
parts. For stars.

4. From sulphur, 12 parts; black oxide of

copper, 12 parts ; chlorate of potassa, 30 parts.

See Ceimson Fiee, No. 3 (above), and Red
FiKE, No. 9 (below).

Fire, Red. Frep. 1. From sulphur, sul-

phuret of antimony, and nitre, of each 1 part;

dried nitrate of strontia, 5 parts.

2. (Mr A. Bird.) Charcoal,! part; black

sulphuret of antimony, 4 parts ; chlorate of po-

tassa, 5 parts ; sulphur, 13 parts ; dried nitrate

of strontia, 40 parts.

3. (Fownes.) Lampblack, 2 parts ; chlorate

of potassa, 8 parts; sulphur, 9 parts; dried

nitrate of strontia, 32 parts.

4. (Marchand.) Sulphur, 16 parts ; carbo-

nate of strontia, 23 parts ; chlorate of potassa,

61 parts.

5. (Marchand.) Chlorate of potassa, 20
parts; sulphur, 24 parts; nitrate of strontia,

56 parts. For theatrical illuminations.

6. (Marsh.) Coaldust, 2 parts ; gunpowder,
6 parts; sulphur, 20 parts; dried nitrate of

strontia, 72 parts.

7. (Ruggieri.) Sulphuret of antimony, 4
parts; chlorate of potassa, 5 parts; sulphur,

13 parts; fused nitrate of strontia, 40 parts.

A little charcoal or lampblack makes it burn
quicker.

8. (Oeatstge bed—Marchand.) Sulphur,
14 parts ; chalk, 34 parts ; chlorate of potassa,

52 parts.

9. (Puepleeed—Marchand.) Sulphur, 16
parts; chalk, 23 parts; chloride of potassa,

61 parts.

10. (RoSE-EED—Marchand.) Sulphur, 16
parts; dried chloride of calcium, 23 parts;

chlorate of potassa, 61 parts. See Pink Fiee.
11. From charcoal, 2 parts; chlorate of

potassa, 6 parts ; sulphur, 13 parts ; dried ni-

trate of strontia, 40 parts.

Fire, Violet. Frep. 1. From charcoal, 8
parts; sulphur, 10 parts; metallic copper, 15
parts ; chlorate of potassa, 30 parts.

2. (Daek violet—Marchand.) Alum and
carbonate of potassa, of each 12 parts; sul-

phur, 16 parts; chlorate of potassa, 60 parts.

3. (Pale violet—Marchand.) Sulphur,

14 parts ; alum and carbonate of potassa, 16
parts ; chlorate of potassa, 54 parts.

Fire, White. Prep. 1. From nitre, 60
parts; sulphur, 20 parts; black antimony, 10
parts ; meal powder, 6 parts ; powdered cam-
phor, 4 parts. For either pans or stars.

2. (Mr A. Bird.) White arsenic, 1 part;

charcoal, 2 parts; black antimony, 16 parts;

nitre, 48 parts ; sulphur, 64 parts.

3. (Marchand.) Charcoal, 2 parts ; sulphur,

22 parts ; nitre, 76 parts. For theatrical illu-

minations.

4. (Marchand.) Gunpowder, 15 parts ; sul-

phur, 21 parts ; nitre, 64 parts. As the last.

5. (Marsh.) Gunpowder, 12^ parts; zinc

filings, 18 parts ; sulphur, 23 parts ; nitre, 46^
parts. For pans.

6. (Marsh.) Zinc dust or filings, 15 parts;

sulphur, 28 parts; nitre, 57 parts. For stars,

7. (Ruggieri.) Sulphur, 13i parts ; sul-

phuret of antimony, 171 parts ; nitre, 48 parts.

8. (Ruggieri.) From realgar, 2 parts ; sul-

phur, 7 parts; nitre, 24 parts.

9. (Ruggieri.) Charcoal, 1 part; sulphur,

24 parts ; nitre, 75 parts.

10. (Ruggieri.) Iron or zinc borings, 25
parts ; gunpowder, 100 parts.

Fire, Yellow. Frep. 1. From sulphur, 16
parts; dried carbonate of soda, 23 parts;

chlorate of potassa, 61 parts.

2. (Marchand.) Gunpowder, 14 parts; sul-

phur, 16 parts; dried soda, 20 parts; nitre,

50 parts.

3. (Marchand.) Charcoal, IJ parts; sul-

pbur, 17i parts ; dried soda, 20 parts ; nitre,

61 parts.
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Green-coloured Fires}

r~ •

I

Ko.
Potassium Chlorate,

per cent.

Barivim Nitrate,

per cent.
Sulphur, per cent.

1 36 40 ' 24
2 29 48 23
3 24 53 23
4 21 57 22
5 18 60 22
6 16 62 22
7 14 64 22
8 13 66 21

9 12 67 21
10 11 68 21
11 10 69 21
12 9-5 69-5 21
13 9 70 21
14 8-5 70-5 21
15 8 71 21

Red-coloured Fires.

No.
Potassium Chlorate,

per cent.

Strontium Nitrate,

per cent.
Sulphur, per cent.

Carbon Powder,
per cent.

1 40 39 18 3

2 32 46 19 2
3 27 51 20 2
4 23 55 20 2

5 20 58 20-5 1-5

6 18 60 21

7 16 61-6 21-2 1-2

8 15 63 21
9 13 64 22

10 12 65 22
11 11 66 22
12 10 67 22
13 10 67-25 22 0-75

14 9-25 68 22 0-75

15 9 68-35 22 0-65

Violet-coloured Fires.

No.
Potassium Chlorate,

per cent.

Calcium Carbonate,
per cent.

Malachite powderecl.

per cent.
Sulphur, per cent.

1 52 29 4 15
2 52 28 5 15
3 52 26 7 15
4 52 24 9 15
5 52 23 10 15
6 52 21 13 15

7 51 20 14 15
8 51 18 16 15
9 51 16 18 15
10 51 15 19 15
11 51 13 21 15
12 51 11 23 15
13 51 10 24 15
14 51 8 26 15
15 51 6 28 15

Kern (' Chemical News,' September 29 Hi, 1876).
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4, (Marsh.) Charcoal, 6 parts; sulphur,

19^ parts. For pans. Very beautiful.

In preparing coloured fires for fireworks

according to the usual formula given in

manuals of pyrotechny, it is often important
to know the speed at which they burn ; as in

some cases, such as decorations and lances,

they should burn slowly ; whereas in others,

such as wheels, stars for rockets, and Roman
candles, they ought to burn quicker. The
foregoing tables are so arranged that every
formula with a higher number yields a slower
burning mixture than one with a lower
number. Thus No. 5 burns quicker than
No. 6, and slower than No. 4.

Obs, The ingredients in the above com-
pounds are to be separately reduced to pow-
der and sifted through lawn, after which they
should be kept in well-coi-ked wide-mouthed
bottles until the time of mixing them for use.

The chlorate of potassa, more especially, must
be separately treated and cautiously handled,

in order to prevent the possibility of explosion

from friction whilst it is in contact with com-
bustible matter. The requisite quantity of

each of the ingredients being weighed out and
placed on a clean sheet of white paper, the

whole is to be thoroughly but carefully mixed
together with a light band, by means of a

bone or wooden knife. The compound is next
lightly packed into small cups or pans for

illuminations, or into small pill-boxes for stars

and trains, a little priming and quick-match
being lastly attached to each. To ensure

success the several ingredients must be dry

and commercially pure ; and though reduced
to the state of a uniform powder, care must
be taken that they are not absolutely ' dusty,'

or too finely pulverised. The nitrate of strontia,

alum, saltpetre, earbonate of soda, &c., before

being weighed, require to be gently heated in

an iron pot or pan until they fall to powder,
and lose their hygrometinc moisture, or water

of crystallisation. To ensure the perfect ad-

mixture of the ingredients, the whole, after

they have been stirred together on paper, as

before directed, may be passed through a hair

or perforated zinc or brass sieve. Further, as

coloured fires rapidly deteriorate by keeping,

and even sometimes inflame spontaneously,

to prevent disappointment and accidents they

should not be prepared long before they will

be required for use, and should be stored in

some situation in which their spontaneous

combustion would be productive of no disas-

trous consequences.

Of the above formrlse, those bearing the

name of the late Mr Marsh, of Woolwich,
more especially deserve the attention of the

pyrotechnist. To guard against the danger
sometimes arising from the spontaneous com-
bustion of coloured fires containing sulphur

and chlorate of potash, Mr Saunders recom-

mends intimately mixing 120 grains of bicar-

bonate of potash with each pound of sulphur

before using it in the manufacture of any

composition into which chlorates enter. See
Flame, Pybotecuny, &c.
FISH. S^n. Pisces, L. Fishes form the

fourth, class of vertebrate animals (veete-
brata) in the Cuvierian arrangement of the
animal kingdom, and in the variety of their

genera and species are second only to the
INSECTA, whilst in prolificness and number
they probably exceed all other animated beings
that reach a size equal to that of even the
smallest member of their prodigious race. Be-
sides their value to man as food, they furnish
him with oil, isinglass, and various other arti-

cles of utility and luxury, and provide, either
directly or indirectly, an inexhaustible supply
of manure for the fertilisation of his fields.

As food fish are undoubtedly wholesome and
nutritious, although less so than the flesh of
animals or the grains of the cereals. Of all

the various substances used as aliments by
man, fish are, however, the most liable to run
into a state of putrefaction, and should there-

fore be only eaten when perfectly fresh, or, if

not recently taken, then only when their perfect

preservation has been ensured by any of the
ordinary methods employed for the purpose.
Those that are the whitest and most fiaky when
cooked, as cod, flounders, haddock, hake, soles,

turbot, whiting, &c., are the most easily di-

gested; and those abounding in oily matter,
as eels, herrings, mackerel, salmon, &c., are

most nutritious, though the most likely to

offend the stomach. Salt-water fish have been
said to be more wholesome than river fish, but
without sufiicient reason. Salted fish are hard
of digestion, unless when carefully cooked and
well masticated. Skin diseases are said to be
more common among those who live continu-

ally on fish than among those who abstain from
it; but this probably arises from their use being
unaccompanied by a proper quantity of fresh

vegetables or fruit, both of which are scarcer

on the sea-coast than further inland. As one
of the components of a mixed diet, the value

of fish is indisputable. Acid sauces and pickles

are the proper additions to fish, from their

power of retarding the progress of putrefac-

tion, and of correcting the relaxing tendency
of large quantities of oil and butter.

Artficial Propagation. The fecundity of

fish is positively marvellous. According to

the recent observations of Mr Frank T. Buck-
land, salmon yield about 1000 ova or eggs to

every lb. of their weight ; a trout weighing 1 lb.

produced upwards of 1000 ; a mackerel (1 lb.),

86,120 ; a herring (i lb.), 19,840 ; a sole (1 lb.),

134,466 ; a turbot (8 lbs.), 385,200 ; and a cod

(20 lbs.), 4,872,000. The ova here spoken of

form what is commonly called the ' hard roe *

of the female fish ; the ' soft roe ' is ' the milt *

of the male fish. To protect the spawn, and
the fry, when hatched, is the object of the art

of fish culture, which has made great pro-

gress during late years. When the spawn is

not artificially protected, the greater portion

is always wasted, being swept away by the
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stream, and devoured by fisTi, birds, and
insects. The natural enemies of the newly
hatched fish are, again, so numerous, that it is

really surprising that any should escape de-

struction. According to given data and accu-

rate calculations of the returns of fisheries

made by Messrs Ashworth and Buist, only

one salmon egg out of every thousand depo-

sited ever becomes a fish fit for human food.

Other fish, both fresh and salt water, suffer in

proportion. The hatching offish by artificial

means has been carried out on a large scale in

France, and has been commenced in Scotland

and Ireland, and on a small scale in England.
The spawning fish, having been caught by a

net, is made to deposit her eggs by gently

pressing on the abdomen ; these are impreg-
nated by ' milt ' expressed from the male fish

in a similar manner, and mixed with them in

a shallow tub or other vessel prepared for the

purpose. The impregnated eggs are placed

in long shallow boxes, bottomed with gravel

and pebbles, and so arranged that a small

stream of water from a reservoir may flow

from one to another. The time of hatching
depends entirely upon the temperature of the

water J from 40° to 45° Fahr. seems to,be the

healthiest temperature. After about 50 days
(in the case of salmon), when all goes well, the

young fish makes its appearance as a mis-

shapen creature about an inch long, with a
bag containing the yolk of the egg attached

to its abdomen. At 3 diiys old the fry is

about 2 gr. in weight ; at 16 months it has

increased to 2 oz. To preserve the young
fish in health, the boxes must be covered with

shades of slate or zinc. The French fish-

breeders generally feed the young fry with

boiled frogs powdered fine. The Scotch give

boiled liver, Mr Buckland prescribes a diet

of roe of sole, or plaice, or whiting. As to the

age at which it is advisable to turn the young
fish out of the nursery, there is much difference

of opinion. Some breeders recommend turn-

ing them out as soon as the ' umbilical bag '

is absorbed ; others think they should be taken

care of till they are older and stronger, and
better able to defend themselves or escape

from attack. For full details respecting the

artificial propagation of fish, the reader is re-

ferred to Mr Buckland's recent work, entitled
' Fish-Hatching.'

Jfutritive Value of Fish.—The white var-

ieties of fish, such as whiting, cod, haddock,
sole, plaice,flounder, and turbot, according to

Letheby, contain only about twenty-two per
cent, of solid matter, of which eighteen is

nitrogenous. To increase their nutritive value,

therefore, these fish should be eaten with
butter.

According to the same authority maeherel,
eels, and salmon are richer in fat than the
above kinds ; mackerel containing about seven
per cent., and salmon about six, whilst the
oily matter of eels amount to nearly fourteen
per cent. The same is the case with the sprat.

the herring, and the pilchard, as well as with
most of our fresh-water fish.

As regards shell-fish, all the different var-

ieties of them afford about the same amount
of nutrition. They contain about thirteen

per cent, of solid matter, which in composition
is similar to that of white fish. Shell-fish

vary in digestibility ; mussels, limpets, and
whelks being rather difficult of digestion,

whilst scallops, cockles, periwinkles, lohsters,

and crabs are a trifle more easy of digestion,

and oysters still more so. All shell-fish are

unsuited for delicate stomachs ; although they
are largely eaten by the poorer dwellers on the

coast.

On the Continent, vineyard snails, and in

China, slugs, are eaten, and are said to possess

a delicate flavour and nutritive properties.^

Choice, Sec " The flesh of any fish is always
in the highest perfection, or in season, as it is

called, during the period of the ripening of

the milt and roe. After the fish has deposited

the spawn, the flesh becomes soft, and loses a
great deal of its peculiar flavour. This is

owing to the disappearance of the oil or fat

from the flesh, it having been expended in the

function of reproduction." (Fleming's ' Phil.

Zoology.') Fish should be dressed as soon

after, being caught as possible, as much of

their peculiar delicacy and flavour is lost by
keeping, even for a few hours. Turbot and
salmon are said by the fishmongers to be im-

proved in flavour when 2 or 3 days old, but
this is surely a mistake, as the former, when
dressed immediately after being caught, pos-

sessess a fine creamy taste, which it afterwards

loses ; whilst the latter, by the loss of a single

tide, loses a portion of the fine white curd
which is previously found between the flakes,

and by longer keeping, this curd, with the

larger flakes, disappear altogether. In the

eyes of some epicures the richness, is however,

increased by this change. Mackerel, and
some other fish suffer so much from keeping
only a few hours, that they become quite un-

wholesome. Herrings offer a remarkable ex-

ample of the advantage of dressing flsh as

fresh as possible. When cooked soon after

being caught, they possess considerable deli-

cacy and flavour, but after being kept for

only a few hours, the oil separates from the

flesh, and they become soft, greasy, and strong-

flavoured.

In the choice of every kind of fish, stiffness,

brightness of the eyes, and redness of the

gills, may be regarded as invariable signs of

freshness. A peculiar elasticity will also be

perceived in fish recently caught, little or no
permanent impression being made by the or-

dinary pressure of the fingers, from the flesh

immediately rising when the pressure is with-

drawn. Fresh fish also lie in a partly curled

position, and never quite straight, as in the

case when they have been kept for some time.

* Lethebj.
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Thic'lcness and flesliiness are deemed marks of

the good condition of all fish.

Cleaning, dressing, Sfc. On the proper

cleaning of fish preparatory to dressing it,

depends much of its delicacy and flavour.

Ordinary cooks seldom do this well, from not

slitting the fish sufficiently open to permit the

inside to be thoroughly washed, and seldom
using sufficient water. Tlie superior flavour

of fish cleaned by the fishmongers arises from
their performing the operation more com-
pletely, and from the large quantity of water
they employ about them. The flavour of all

fish is improved by adding a little salt or

vinegar to the last water in which they are

washed. The sound, milt, and roe, should be

carefully cleaned and preserved.

Fish is preferably ' dressed ' by simple boil-

ing, broiling, or frying ; in fact, the finer kinds

of fish are often injured by the excessive in-

terference of the cook. When boiled, "all

large fish, with the skin whole, must be placed

on the fire in cold water; if crimped, or cut

into slices or pieces, in boiling water ; if whole,

it must not be covered with more than two
or three inches of water, or the skin will

crack, and not only spoil the appearance of

the fish, but will diminish the gelatine and
gluten it contains, and instead of eating firm

and full of flavour, it will be soft and woolly,

especially if over-boiled." (Soyer.) As soon
as a scum rises from boiling, it should be

removed by the skimmer. The addition of a

little salt or vinegar to the water improves the

flavour of most fish, and renders the flesh

firmer. The proportions should be " two
teaspoonfuls of salt to every quart of water."
" If the fish be whole, as soon as it begins to

boil remove the cover on one side, and let it

simmer gently until done. (Soyer.) A fish

is known to be sufficiently dressed by the

flesh in the thicker parts separating easily

from the bone. " If a large fish I generally

try it by gently pushing a wooden skewer
through the thickest part ; if it goes in easily

it is done " (Soyer.) When this is the case

it should be removed from the kettle, as by
soaking in the water fish loses its firmness,

and becomes soddoned. Sole, skate, and
mackerel, are usually put into boiling water,

whether whole or sliced. Fish for broiling

should be well washed in strong vinegar, wiped
dry with a towel, and floured before placing

them on the gridiron ; and the bars of the

latter should be hot, and well buttered.

(Rundell.) Fish for frying should be prepared
as for broiling, and the butter, oil, or lard

should be allowed to boil for a minute or two
before putting them into the frying-pan. The
latter should be perfectly smooth and bright,

and the butter or oil in abundance, to prevent
the fish sticking to it and burning. As the

fish are cooked solely by the heat of the melted
fat, to fry them in the highest perfection

there should be enough of it to cover them.
Butter or oil is the best for the purpose. To

avoid loss, the contents of the frying-pan,
after the fish is removed, should be poured
into a clean jelly-jar or basin, and reserved for

another occasion. The fish being removed
from the pan, the superfluous fat should be
drained from them preparatory to ' serving '

them. When fish is divided into fillets or
cutlets before being cooked, it is usual to take
out the bones, and to dress it with force-meat,
&c.

In serving fish of the finer kinds, no other
additions are required than melted butter and
the ordinary fish sauces and pickles. The
dishes are commonly garnished with raw
parsley, for the sake of appearance, but
boiled parsley, chopped small, should accom-
pany it. All kinds of fish should be served on
a napkin.

Caution. It sometimes happens that a fish-

bone accidentally swallowed remains in the
oesophagus, and occasions serious inconveni-
ence ; in fact, instances have been known where
so much irritation has arisen that death has
followed. In such cases it is advisable, as soon
as possible, to take of tartar emetic, 4 gr.,

dissolved in warm water, ^ pint ; and immedi-
ately afterwards the whites of six eggs. The
coagulated mass will not remain in the sto-

mach more than two or three minutes, and the
remedy has been known to " remove no less

than 24 pins at once."

FISH GLUE. See Glue and Isinglass,

FISH POISOITING. See Accidents.

FISH SKIN. Sgn. Shaek skin. The skin
of the spotted dog-fish or rough hound (jshien

de mer, Fr.), stretched and dried. Used for

polishing wood and ivory. Several other varie-

ties of fish skin are employed in the arts. The
dressed skin of the ' rousette ' (peau de rou-

sette, F.), is transparent, and very beautiful.

Cemented on green paper, and rubbed down
and polished, it is used as veneer for fancy
boxes. The skins of several varieties of Squa-
lus are also used for both the above purposes.

See Shaq-eeen.
FIVE HERBS. See Species.

FIX'ATURE Syn. Bandoline, Clysphi-
TIQUE, Eat: collante, Fixateue, Fr. This
consists of any of the simple vegetable muci-
lages, combined with a little spirit, to pre-

serve it, and with a little perfume, to render
it more agreeable.

Prep. 1. From carrageen, Irish, or pearl

moss, soaked in cold water for an hour or two,
and after being drained, and pressed dry in a
clean napkin, dissolved by boiling in soft

water, q. s. The decoction is strained thi'ough

cambric, and when nearly cold is mixed with
about |-rd or ^th of its volume of eau de Cologne
or other scented spirit, with the further addi-

tion of a few drops (5 or 6) of oil of cloves.

Sometimes a little brandy is added to the mu-
cilage, and when it is intended for present use,

as is common with home manufactures, the'

spirit is frequently omitted altogther. \ oz.
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of the prepared moss is fully enough for f pint

of strained decoction, if rightly managed.
2. From quince seed boiled in water, as the

last, i oz. yields nearly f pint of strained

decoction.

3. Pale gum arable (picked), 1| oz. ; rose

water, 2 fl. oz. ; pure water, 3 fl oz. j dissolve.

4. Gum arable, 31 oz. ; water, i pint ; dis-

solve, and drop in eau de Cologne, gradually,

until the cloudiness at first occasioned ceases

to be removed by agitation ; the next day de-

cant the clear portion. All of the above are

very superior, and keep well.

5. (Redwood.) Gum tragacanth, If dr.;

water, 7 oz. ; proof spirit, 3 oz. ; otto of roses,

10 drops; macerate 24 hours, and strain.

6. Malt, 7 oz. ; hot water (that will barely

permit the finger to be held in it without

pain), f pint ; infuse in a covered jug or basin,

gently press out the liquid, and as soon as cold

add of proof spirit (or brandy or Cologne
water), 2j fl. oz. and strain.

Obs. Bandoline is used by ladies and by
hairdressers for stiffening the hair, and to

make it curl firmly and remain in place. It

is applied either by moistening the fingers and
passing the hair through them, or by means of

a small sponge. See Pommade.
FIXED AIR. See Caebonic Acid.
FIXED OILS. See Fat and Oils.

FLAKE "WHITE. See White Pigments.
FLAME. Gas or vapour in an incandescent

state. The light emitted from pure flame is

exceedingly feeble ; illuminating power being
almost entirely dependent upon the presence of

solid matter. See Illumination, and below.

Flame Colours. The vapours of metallic

compounds communicate colours to flames.

The characteristic colours of some metals are

very beautiful, and their exhibition forms a

favorite experiment of chemical lecturers.

The coloured flames are generally produced by
the combustion of alcohol or rectified spirit

upon certain salts in fine powder. In this

way a geeen colour is communicated by bora-

cic acid or chloride of copper ; a eed one by
the nitrates of iron, lime, or strontia ; a violet,

by potassa and its salts ; and a yellow, by
nitrate of soda. Messrs Church and Crookes
have recently described a mode of exhibiting

the characteristic flames of the metals which
is admirably adapted for the lecture-table.'

'Gun-paper,' made in the same way as 'gun-
cotton,' is to be soaked in solutions of the chlo-

rates of the different metals, dried with care,

and kept dry. A good 'gun-paper' for the

purpose is prepared by soaking strips of

Swedish filtering-paper for ten minutes in a

mixture of 4 parts oil of vitriol with 5 parts

strong nitric acid, both by measure. The strips,

when taken out of the acid, should be washed
first with cold, and then with hot rain or dis-

tilled water, till the washings are no longer
Bour to the taste. The solutions of the me-
tallic salts need not be very strong ; but if

' See ' InteUectual Observer,' April, 1863,

they are warm, the strips of 'gun-paper* will
be more easily and completely saturated with
them. Since some of the chlorates attract
moisture from the air, it is better to dry the
papers prepared with them before the fire pre-
vious to lighting them. They are shown to
best advantage when a strip is loosely crum-
pled up into a pellet, lighted quickly at one
corner, and thrown up into the air against a
dark back ground. They leave after burning,
if properly prepared, no ash whatever. Paper
prepared with the salt of potassa gives a flash

of violet flame, that prepared with the soda
salt the characteristic xellow flame, and that
with chlorate of baryta a very beautiful geeen
light. The chlorates of strontium, lithium,
and calcium, when thus ignited, give intense
colours. The violet-bltje flame of copper is

well seen, even with the chloride of that metal,
while paper soaked in nitrate of potassa shows
the potassium flame better than if the chlorate
be used. ' Gun-paper ' prepared with a very
weak solution of chloride or chlorate of thal-

lium shows the characteristic speig-geeen
flame of that metal with great distinctness.

Chlorate of barium, being an article of com-
merce, may be employed for the preparation
of the other chlorates, it being merely neces-
sary to add to this salt in solution an exactly
equivalent quantity of the sulphate or carbon-
ate of the metal whose chlorate is desired.

For instance, in order to make 'chlorate of
copper,' 15-1 gr. of chlorate of barium being
dissolved in hot distilled water, a boiling solu-

tion containing 12'5 gr. of pure crystallised

sulphate of copper is to be added to it. Inso-

luble white ' sulphate of baryta' falls, while tlue

solution, filtered and evaporated, yields the
new chlorate in crystals. See Fiees, Pyeo-
TECHNY, &C.

FLAN'NEL. It has been shown by the ex-

periments of Count Rumford that the conduct-
ing power of the different materials employed
for clothing varies considerably. A thermo-
meter surrounded with cotton wool, and heated
by immersion in boiling water, took 1046
seconds to lose 135° Fahr., when plunged into

a bath of melting ice; but, under the same
circumstances, when sheep's wool was em-
ployed, 1118 seconds elapsed before a like

sinking of the thermometer took place (' Phil,

Trans.,' 1792) ; thus showing the greater con-

ducting power of the former, and consequently
the superiority of the latter substance for the
manufacture of warm clothing. But the chief

advantage of wool, as an article of under-
clothing, depends less upon its actual power of

conducting heat than its peculiar texture.

Flannel acts as a gentle stimulus on the skin,

and exercises the mostbenefioial action, by keep-
ing the pores clean, and in a state most favor-

able to perspiration. This action is a species

of friction similar in character, although infe-

rior in degree, to that of the common flesh-

brush or horse-hair glove, so long employed as

a skin stimulant. Flannel has also the advan<
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tage of absorbing the perspii'ation as soon as

emitted, and allowing its watei'y portion to

pass off into tlic atmosphere almost as soon as

formed, but this is not the case with cotton

and linen fabrics. The diflerent effects of

flannel and linen are particularly susceptible

during brisk exercise. When the body is co-

vered with the former, though perspiration be

necessarily increased, the persph-ed matter
freely passes off tbrough the flannel, and the

sliin remains dry and warm. If the same
exercise be taken in linen shirts, perspiration,

as in the former case, is indeed also increased,

but the perspired matter, instead of being dis-

persed into the atmosphere, remains upon
the linen, and not only clogs the pores of

the skin, but gives a disagreeable sensation.

From this property of flannel, persons who
wear it next the skin seldom catch cold from
changes of temperature, even though perspir-

ing profusely ; but in similar cases, when linen

or calico shirts are worn, chilliness imme-
diately comes on, followed by sniffliiig, sneez-

ing, and cough, and all the other symptoms of

severe catarrh.

The common objections raised against the

use of flannel are founded on vulgar prejudices,

ignorance, obstinacy, or bravado, and are un-

deserving of the notice of sensible people. In

a fickle and moist climate like that of England,
every person should wear a robe of flannel next
the skin, or at all events a waistcoat of flannel

reaching below the loins ; and this should not
be discarded as soon as the cold weather has

passed, but its use should be continued all

the year round; for in reality flannel is, if

possible, even more required in summer than
in winter, because persons pei'spire more freely

in hot than in cold weather, and are conse-

quently more susceptible of cold, while at that

period of the year their clothing is less capable

of protecting them from the effects of sudden
changes of temperature and draughts of cold

air, moisture, &c. Females, children, persons

of delicate constitutions, and all others who
from their habits of body or life perspire freely,

or are much exposed, should wear flannel.

In washing flannels it is recommended that

they should only be put into warm water,

by which method their colour will be pre-

served, and they will be prevented from
shrinking.

FLASH. Frep. From burnt-sugar colouring,

1 gall. ; fluid extract of capsicum or essence of

Cayenne, f pint, or enough to give a strong

fiery taste. Used to colour spirits, and to give

them a false strength. It is made by the

brewers' druggists, and labelled ' isinglass
AND BUENT SUGAE.'

FLASKS. The late lamented and ingenious

Mr Pownes suggested the employment of

Florence oil-flasks as cheap substitutes for re-

torts, receivers, digesters, and some other

vessels used for chemical purposes. His plan

was to cut the neck smoothly round with a

hot iron, and softening it in the flame of a

good argand gas-lamp, to turn over the edge
so as to form a lip, or border. The neck will

then bear a tight-fittingcork without splitting.

FLAT'ULENCE. Syn. Flatulency, Wind.
In pathology, a morbid collection of gas in the
stomach and bowels. Its most common cause
is indigestion. When the natural fluids of the

stomach are secreted in a healthy state, they
exercise an anfcisepLic and digestive action on
tlie food, by which it is speedily i-educed to a
magma that is little liable to spontaneous
change whilst in the body; but when the

reverse is the case, fermentation soon com-
mences, and the stomach and associated vis-

cera become distended with gas, and all the
well-known symptoms of Hatulency are deve-

loped in rapid succession. The quantity of

gas thus accumulated in the 'primse vice' is

often enormous. An ordinary apple during
fermentation yields about 600 times its bulk
of gas, and many vegetables yield much more.

(Dr Hales.) It is, therefore, not at all sur-

prising that so much inconvenience should be
felt when the food, instead of being digested

and assimilated, runs into the state of active

fermentation.

The treatment of flatulency consists mainly
in the selection of proper articles of food.

Oleraceous vegetables, peas, beans, under-

dressed potatoes, and indigestible fruits sliould

be especially avoided, as well as the use of large

quantities of weak or warm liquids. The diet

should consist principally of animal food, care-

fully but not over-cooked, with a sufficient

quantity of good mealy potatoes (mashed, not

whole), and good wheaten meal-bread, mode-
rately seasoned with common salt and spices.

The most suitable beverages are toast-and-

water, and a little good brandy largely diluted

with water. The healthy tone of the stomach
may be re-established by the proper use of

tonics, bitters, and mild aperients.

To relieve the fit of flatulency, carminatives

and aromatics, as black pepper, mustard, pep-

permint, ginger, cinnamon, lavender, and most
spices, may be had recourse to. A glass of

peppermint cordial, or of brandy strongly fla-

voured with peppermint or ginger, is a popular

and eflacient remedy, A few drops (15 to 30)

of ether, with a little tincture of capsicum or

spirit of sal volatile, seldom fail to give relief.

See Dyspepsia
FLAVOURING SUBSTANCES, See Es-

sence, Oil (Volatile), Spice, Wine, &c.

FLAX. See Linen, Linseed, and Oil.

FLEA. This troublesome little animal is

the Pulex irritans of Linnseus, and belongs to

the Suctoria, or fourth order of the Insecta.

Its favorite haunts are our warm under-

clothing, and its most productive breeding-

places are in the ' flue' which careless servants

allow to accumulate underneath our beds.

Cold, light, perfumes, and ventilation, are

inimical to its propagation.

FLECHTENKAPSELN (Tetter Capsules, or

Dr Berkeley's Antiherpetic Capsules for Skia
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Diseases, Tetter, &c. Capsules filled with tar.

(Hager.)

FLECHTENMITTEL—Tetter Cure. (Paris).

1. A Washing Fluid.—Couamon water, con-

taining IJ per cent, sulphuric acid. 2. A
Salve. A mixture of lard and spermaceti,

with -gV of their weight of calomel.

(X. Schmidt.)

FLECHTENPULVER—Tetter Powder (St

Lube's, France). Nitre, 100; antimony chlo-

ride, 10 j antimony oxide, 200, lb grammes
for a dose. (Wittstein.)

FLECHTENSALBE- -Tetter Salve (Fon-

taine, Paris). For all skin diseases. Olive

oil and white wax, with ^ of white precipi-

tate. (Wittstein.)

Flechtensalhe (Bruno Reichel, Apolda). A
mixture of wax and lard coloured green.

(Schadler.)

Flechtensalhe (F. Schwarzlose, Berlin, and
S. G. Schwartz, Breslau). For salt-flux,

tetters, and similar skin diseases. Peru bal-

sam, 1 ; carbolic acid, 2 j yellow wax, 10; lard,

30. (Schadler.)

Flechtensalhe (Surbi, Paris). For all kinds

of skin diseases. A mixture of beef tallow, 30

;

olive oil, 10; zinc oxide, 2; steatite, 2.

(Wittstein.)

FLECHTENSEIPE, Tetter Soap (Dr Berke-
ley). Ordinary tar soap. (Hager.)

FLECHTENWASSER. The wonderful whole-

some mineral vegetable tetter-water (Dr A.

von S.). Corrosive sublimate, '25 grammes;
water, 180 grammes; benzoin tincture, 6
grammes. (Weber.)

FLECEENWASSER (Bronner). Cleansing
fluid (literally spot or stain water) for the

removal of grease and dirt spots. Benzine
only.

Fleckenwasser, Englisches (English cleans-

ing fluid for removing acid, resin, wax, tar,

and grease spots. A mixture of 95 per cent,

alcohol, 100 grammes; liq. ammon., sp. gr.

875, 30 grammes; benzine, 4 grammes.
(Artus.)

FLEISCH-EXTRACT-LICITJEUR (Eau de Vie
Alimenteuse—Extract of Meat Liqueur—Aqua
Vitffi Incarnativa) (A. Hensel, Berlin). A
beautiful red spicy liquor, leaving, when dis-

tilled, 32 per cent, of solid matter. This
residue contains in 100 parts (besides anilin-

red), resin and extractive (partly from ginger
and partly from cinnamon), 3^ ; sugar, 27^

;

extract of meat, Ij. (Hager.)

Fleisch-Extract-Syrup (Syrup of Extract of

Meat) (Meyer, Berk). Blood-serum made into

a syrup with sugar. (Hager.)

FLEISCHFASER-ZWIEBACK FIJR HUNDE
•—Fibrin Dog Biscuits (New York). Said to

be made of pure meal, fibrin, dates, and
other ingredients, and recommended as an
excellent food for dogs. According to the
prospectus its use makes all other foods un-
necessary, as it gives the animals peculiar

endurance, strong muscles, and sound bones.
The directions for use say that it is most

advantageously given in its unprepared form,
as dry, heavy, hard cakes, and only in case it

is refused should it be softened for a short
time in cold water. According to the analysis

performed in the laboratory of the Poppels-
dorf Agricultural Academy the proportion of
nitrogenous to non-nitrogenous ingredients is

1 to 3.70. Microscropic analysis detects the
presence of dried fibrin, and also a considerable

admixture of structureless hyaline cartilaginous

matter. From this it follows that the nitrogen
revealed by analysis does not all represent pro-

tein or fibrin, and that the proportion which
arises from indigestible gelatinous matter
will be of smaller value. (Dr E. Kern.)
FLESH. Si/n. Cabo, L. The muscular

substances of animals; the softer, solid por-

tions of the body, as distinguished from the

bones and fluids. See Fibein, Food, &c.

Flesh-hrush. This simple instrument is used
for exciting the cutaneous circulation. Those
which have the bristles set on a leather back
are esteemed the best. The flesh-glove or hair

flesh-rubber is a useful modification of the

common flesh-brush. Those manufactured by
Messrs Savory and Moore, in imitation of the

Indian kheesah or mitten, are superior to all

others. In the absence of both flesh-brush

and glove, a rough towel wound round the hand
is no bad substitute. See Friction.
FLIEGENPAPIER, GIFTFREIES — Non-

Poisonous Fly Papers (Bergmann & Co.,

Rochlitz). Contains abundance of arsenious

acid. (Hager.)

FLEIGENPULVER—Fly Powder (Baumann,
now Markel, Austria). 93 to 94 per cent, of

dry sandy ferruginous clay (ordinary loam)

saturated with a decoction of some bitter

substance, as quassia or gentian. (Hager.)

FLIES. See Fit.

FLIP. See Egg Flip.

FLOHEMITTEL— Flea Powder (Leipsic).

Powdered soap. (Fischer.)

FLOHEWASSER—Flea Water (Koch, vete-

rinary surgeon, Vienna). 7 brandy, 1 benzine,

1 black soap. (Hager.)

FLORILINE—Vegetable Tooth Paste made
by John Yates (Albin Miiller, Briiun). It is

contained in a quadrangular china pot, and is

a red, dry, rather hard mass made from pre-

pared chalk, 20 grammes; starch powder, 10
grammes ; glycerin, 8 grammes ; pellitory

tincture, 3 grammes ; peppermint oil, 10 drops;

and water q. s., coloured with Florentine lac.

(Hager.)

FLOUN'DER. A flat fish, very like the
plaice, but smaller, and of more obscure
colour. It is very common about the British

coast, and is found in the Northern, Baltic, and
Mediterranean seas. Its flesh is very whole-
some.

FLOUR. St/n. Faeina, L. The finely

ground and ' dressed' meal of bread corn, and
of the seeds of some of the legumiuosaj. That
known specifically as ' flour' in this country is
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obtained from spring varieties of Triticumvul-

ffare (tlie common wheat).
Var., S^c. Of varieties of flour there are

several, depending chiefly on tlie amount of

bi-an which they contain, and the relative fine-

ness of the sieves through which they are

passed :

—

Fine vtheat flotjb, Pastbt floub; Fa-
eina, f. tbitici, f. seminis teitici. the
finest flour, obtained from the meal produced
in the first grinding of wheat between sharp
stones, by means of a sieve of 64 wires to the

inch. Used for pastry.

Middlings. The remainder of the flour of

the first grinding, obtained by means of a

slightly coarser sieve. Used for making house-

hold bread, but is mostly reground for the

next variety.

Seconds. The finest part of the flour, ob-

tained by regrinding ' middlings' between
blunt stones. Used by the bakers for their

finest wheaten bread.

Pollard. The coarse flour, from which the

seconds has been sifted. Used for making sea

biscuits and gingerbread, and to fatten poultry
and hogs.

Country household ploub. This is usu-
ally ground only once, and sifted to fths of

the weight of the wheat.
Ammunition flour is ground and sifted

to nearly f fchs the weight of the wheat.
According to Mr Accum, thirty-two pecks

of wheat in the London mills yield, of flour

38^ parts
; pollard, 8 parts ; and bran {furfur

tritici), 12 parts ; the bulk of the wheat being
doubled by grinding.

According to Mr Hard, miller, of Dartford,
quoted by Dr Pereira, the wheat having been
ground in the usual way, is allowed to remain
in the state of meal for some time before

' dressing,' which removes the heat caused by
the process, and enables th-e miller to obtain

more flour, and the baker a better quality,

than if 'dressed' immediately it is ground.
" The process of dressing is by a wire

cylinder containing a certain number of sheets

of difPcrent texture or fineness, which cylinder

contains eight hair brushes attached to a
spindle passing through the centre of the cy-

linder, and laid out so as to gently touch the

wire. This cylinder is fed by a ' shoe' with
the meal ; then the ' flour' and ' ofi'al,' after

passing through the wire in this way, are

divided by wooden partitions fixed close to the

outside of the cylinder." "The produce of

the wheat-meal dressed through the wire
machine consists of—1, Flonr ;—2, White
Stuff, or Boxings, or Sharps ;— 3, Fine Pollard ;

— 4, Coarse Pollard, or Horse Pollard;— 5,

Bran. The 2nd product (i. e. the white stuff)

is then submitted to another 'dressing' through
a fine cloth machine, and produces—1, Pine
Middlings, for biscuits ;—2, Toppings, or

Specks ;—3, Dustings ;
—4, Best Pollard, Tur-

key Middlings, or Coarse Middlings.

Table of the Produce of One Quarter of Wheat
( = 504 lbs.) By Mr Hard.

Flour 392 lbs.

Biscuit or fine middlings . . 10 „
Toppings or specks.... 8 „
Best pollard, Turkey p., or

twenty-penny 15 „
Fine pollard 18 „
Bran and coarse pollard . . 50 „
Lossby evaporation and waste 11 „

504 „

Analysis of Flour.

Peligot. Wanklyn.
Mean of Letheby. Payen. Fine Wheaten

14 Analyses. Flour.

Per cent. Per cent. Per cent. Per cent.

Water 14-0 15-0 14-22 16-5

Fat 1-2 2 1-25 1-2

Nitrogenous matters, gluten, &c. 12-8 10-8 14-45 120
Ditto, soluble in water 1-8

• •• ft ...

Non-nitrogenised substances, dextrin.

sugar, &c 1-2
1

Starch 59-7 ) 70-5 68-48 69-6

Cellulose 1-7 J
Salts (ash) 1-6 1-7 1-6 0-74

According to Vauquelin, French wheat
flour contains about 10§ of water, 11^ of

gluten, 11% of starch, 5^ of sugar, and 3§ of

gum ; and the water of the dough amounts to

about 50§. The quantity of the bran in wheat
ranges under 2%.

Fur, This article of food is very frequently

adulterated both by the miller and the baker,

as has been before alluded to in the article on
bread. The principal physical characteristics

of wheat flour of good quality are the follow-

ing :—it has a dull white colour, somewhat
inclining to yellow ;—it exhibits no trace of

bran, even when pressed smooth with the hand.
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or with a polished surface ;—its cohesiveness

is so great that, on being squeezed in the hand,

the lump is some time before it loses its

shape ;—it has a homogeneous appearance, and
does not lose more than from 6^ to 12^ by
being carefully dried in a stove. The smaller

the loss in this way the finer is the quality,

other matters being equal, and the more eco-

nomical in use. (See below.)

Tests. 1. Solution of ammonia ttirns pure
wheat flour yellow ; but if any other corn has

been ground with it, pale brown ; or if peas or

beans have been ground with it, a still darker

brown.
2. Solution of potassa, containing about 12§

of caustic alkali, dissolves pure wheat-flour

almost completely ; but when it is adulterated

with the flour of the leguminous seeds (beans,

peas, &c.), the cellulosse of these substances

remains undissolved, and its hexagonal tissue

"is readily identified under the microscope.

Mineral substances (chalk, plaster of Paris,

bone dust, &c.) are also insoluble in this test,

and appear as a heavy white sediment.

3. Boiling water poured on the sample
causes the evolution of the peculiar odour of

pea or bean flour when these substances are

present. Bread made with such flour evolves

a like odour on being toasted.

4. Pure hydrochloric acid poured on potato

flour, or on wheat flour adulterated with it,

develops a smell of rushes ; it also dissolves

starch, but changes the colour of pure wheat-
flour to a deep violet.

5. Nitric acid turns wheat flour of an orange-
yellow colour, but forms a stiff and tenacious
jelly with potato fecula, the colour of which it

does not alter.

6. A portion of the suspected sample sub-

mitted to dry distillation in a stoneware retort,

and the distillate collected in a receiver con-

taining a little water, the latter is found to

remain perfectly neutral if the wheat flour is

pure, but acquires a distinctly alkaline reaction

when beans, pulse, or pea meal is present.

(Rodrigues.)

7. Triturate 300 gr. of the sample with an
equal weight of clean siliceous sand, and after

five minutes form a homogeneous paste with
water ; afterwards further adding more water,

until about 2 fl. oz. have been used. The fil-

tered liquid, treated with an equal quantity of

a strong and pure aqueous solution of iodine,

develops a pink colour, which gradually dis-

appears when the specimen examined consists

of pure wheat flour ; but assumes a deep-purple
colour, which disappears much more slowly, if

the flour is adulterated with even 10§ of fecula

or potato flour. This test succeeds, not only
with flour and meal, but also with macaroni,
vermicelli. &c. (M. Chevallier.)

8. The milky liquid holding the starch in

suspension (see Anal., page 749) is poured into

a small conical glass, and left at rest for some
time; the clear liquid is then decanted, and
any remaining water carefully sucked up

with a pipette, and the whole left for some
time, in order that the deposit may harden.
The upper gray layer is next removed with a
teaspoon, and the harder and stifiTer second
layer left undisturbed until it becomes quite

solid by drying. When in this state, it may
be upset in the form of a cone, upon a lump
of dry plaster. The fecula or potato starch

(if any is present), being heavier than that of

wheat, forms the apex of the cone, and its

quantity may be estimated in the following

manner :—The operator cuts from the apex of

the little cone above mentioned a slice, which
he triturates only for a short time in an agate

mortar (one of glass, or porcelain, or wedg-
wood-ware, will not do), and he tests that

with aqueous solution of iodine. If it turns

blue, it is fecula. Another slice is treated in

the same manner, until the operator comes to

the wheat starch, which, in the present in-

stance, is not affected by the aqueous solution

of iodine. This difference of behaviour of the

two species of starch with iodine is due to the
friction of the pestle and mortar, which is

sufiicient to divide or tear the envelopes of the

particles of the potato starch, which then
become blue when treated by solution of

iodine. The particles of wheat starch, on the

contrary, are not disaggregated by that treat-

ment, and being therefore protected by their

envelope, are not acted npon by the solution of

iodine, or, at most, assume only a brown tinge.

(M. Robine.)

9. Wheat flour adulterated with plaster of

Paris, ground bones, chalk, and potato flour,

has a higher specific gravity than a sample of

the pure flour. This may be readily ascer-

tained by any person by filling a small vessel

with some pure flour, and then with the given

sample. " A vessel which will contain 1 lb.

of wheat flour will contain 1^ lb. of fecula"

(potato flour), and hence " the proportion of

this adulteration may be easily estimated."

(Ure.)

10. If to a sample of wheat flour is added
a solution of potassa, containing about If § of

the pure alkali, the granules of potato farina,

or of bean meal, or pea meal, present (if any),

will acquire 4 or 5 times their original volume,

while those of the pure wheat starch will be
scarcely affected by it. This change is very

perceptible under a microscope of small power.

2 parts of liquor of potassa (Ph. L.) and 5 parts

of distilled water form a mixture that answers
for the above purpose.

11. By means of the microscope the ad-

mixture of the cheaper feeulas and meals
with wheat flour is readily detected by the

characteristic appearance of the starch grains

;

and when the adulteration exceeds 9|j or 10^,
its extent may be readily estimated with con-

siderable accuracy. As the range of adultera-

tion is generally from 12g to 27^, this me-
thod is applicable in the greater number of

cases.

! See also Bbead, Jdult, and Exam.
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Analysis. The value of wheat flour as an
aliment depends upon the quantity of gluten,

sugar, starch, and phosphate of lime, which it

contains ; and its superiority over the flour of

the grains of the other cereals is referred to

its containing a larger proportion of the first

and last of these substances than they do.

The quantitative analysis of flour is very

simple, and may be easily made by persons un-
acquainted with chemistry, by attending to the

instructions below :

—

a. Make 1000 gr. of the sample into a
dough with a little water, let it rest an hour
and then gently knead it in successive water,

nntil the starchy particles are perfectly re-

moved. Collect the portion (gluten) left in

the hand, drain ofi' the water, place it on a

piece of filtering or blotting paper, several

times doubled, and set it aside.

b. Mix the several waters employed in the

preceding process, and set them aside in a

tall vessel, to deposit the suspended portion

(starch). After a sufficient time pour off

the clear liquid, and throw the whole of the

sediment on a weighed paper filter, placed in a

funnel, observing to remove the portion ad-

hering to the bottom of the vessel by means
of a little clean water, that none may be lost.

c. Evaporate the decanted liquid, as well

as what runs from the filter, until it becomes
curdy, then filter it through a piece of weighed
blotting paper, and preserve the sediment
(A1BT7MEN) ; next evaporate the residuum to

the consistence of a syrup, agitate it with 10
times its weight of alcohol, and filter, ob-

serving to wash the paper filter clean with a

little alcohol after the solution has passed
through it. The substance on the paper is

PHOSPHATE OF LIME and GUM, and must be
set aside. By subsequent digestion in water,

filtration, and evaporation, the two may be
obtained separately.

A. Evaporate or distil off the spirit from
the solution and washings, as above j the resi-

duum is SUGAR.
e. Dry the substances educed as above, by a

gentle heat, and weigh them. The weight of

the albumen may be taken with that of the
gluten, as it possesses about the same nutritive

value, and also because it has been asserted by
some persons that the former substance is in

reality gluten, and not albumen. By dividing

the given weights by 10, the per-centage

value of the sample is obtained. The pieces

of filtering paper employed should be care-

fully dried and weighed before using them,
and the same degree of heat shonld be em-
ployed for this purpose as that to which they
will be afterwards exposed in the drying of

the substances resulting from the operations.

Obs, The above method of ascertaining the

actual value of any sample of flour as an
article of food, though not strictly accurate,

approximates sufficiently to the truth for all

practical purposes, and is well adapted to the
wants of the baker and large purchaser. In

many cases it will only be necessary to per-

form the first part of the process (a), which
will give the per-centnge of the most important
constituent of the flour; the rest being of

minor consequence.

In addition to what has been already stated

in the article on Bread, it may be useful to

mention that a pound of the best flour, from
thoroughly dried wheat, will take 10 fl. oz. of

water to form it into ordinary dough, or 9 fl.

oz. to form it into bread dough. Under the
old parliamentary acts, a sack of flour (280 lbs.)

was presumed to produce 80 loaves (quartern

or quarter-peck), the weight of which, within
48 hours after being baked, was to be 4 lbs.

Sj oz. each. At the present time fully 92
loaves, weighing 4 lbs. each, are produced by
the London bakers from one sack of flour,

when honest weight is given ; but as the latter

is rarely the case, and the bread is frequently
' slack ' or ' under-baked,' and thus contains

more water than good bread ought to do, a
much larger product is commonly obtained.

The dough loses about fth of its weight in

baking, if in batches ; but fully ^th, if baked
in small loaves, and placed ia the oven sepa-

ratsly. The best bread contains about ^ths of

its weight of added water ; and common bread,

often much more than ^th. The proportion

of water in the London bread has greatly in-

creased during the last few years, owing to the

introduction of the fraudulent plan of making
the dough with rice jelly or moss jelly. This
is the reason why the bread of some bakers
suffers such a loss of weight in a few hours

after being taken from the oven. A 4 lbs. loaf

of bread purchased from a baker at Lambeth,
after remaining on the sideboard of a sitting-

room for 24 hours, was found to have lost no
less than 61 oz. by evaporation, and in two
days longer its interior cells were covered with
green mould, and the whole was unfit for food.

The bakers, aware of these facts, are particu-

larly careful not to bake more bread than they
can dipose of whilst 'new,' and are in the

habit of refusing to weigh their bread before

selling it, when it is more than 10 or 12 hours

old, although they are liable to be ' fined ' for

such a refusal. See Bread, Cakes, Farina,
&c., also helow.

Flour, Baked. Syn. Farina tosta, F. tri-

TICI TOSTA, L. Prep. From wheat flour,

carefully baked in a ' slack ' oven, until it ac-

quires a pale-buff hue. Astringent ; used to

make food for infants troubled with diarrhoea.

See Farina.
Flour, Barley (Prepared). Syn. Farina

HORDEi preparata, L. Frep. (Ph. Bor.)

From barley flour, compressed into a tin cy-

linder until the vessel is 2-3rds full, which is

then suspended at the upper part of a still

2-3rds filled with water, and after the * head '

is fitted on, the water is kept boiling for 30
hours (2 days of 15 hours each). Lastly, the

upper layer being removed, the rest is reduced

to powder, and kept in a dry place,
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Flour, Boiled. Syn. Teiticina, Farina

PEEPAEATA, L. Prep. From fine flour, tied

up in a linen cloth as tight as possible, and
after it has been frequently dipped into cold

water, the outside of the cloth is dredged over

with flour, until a crust is formed round it,

to prevent the v^ater soaking into it whilst

boiling ; it is then boiled for a long time, and
when cold, it is divided into small oblong
pieces. For use, it is reduced to powder, either

by grinding or grating it, and is then prepared
like arrow-root. It forms a good diet for

children, in diarrhoea, &c. ; and as it may be
easily prepared at home, it has the advantage
of being free from adulteration.

Flour, Jones's Patent. Frep. From kiln-

dried flour, 1 cwt. ; tartaric acid, lOJ oz. ;

mix thoroughly ; after 2 or 3 days, add, of

bicarbonate of soda, 12 oz. ; lump sugar, \
lb. ; common salt, 1| lb. ; mix, and pass the

compound through the ' dressing-machine.'

It is necessary that the whole of the ingre-

dients should be perfectly dry, and separately

reduced to fine powder before adding them to

the flour. By simply mixing it with cold

water, and at once baking it, it produces light,

porous bread.

Ohs. We have already had occasion to pay
a passing tribute to the excellence and useful-

ness of Jones's Patent Flour.' It is, indeed,

invaluable to every household, as furnishing
the means of producing, with great economy,
and extemporaneously, not merely cakes, pud-
dings, pastry, and fancy bread, but the * stafl"

of life' itself, household bread, of a purity,

flavour, and lightness, seldom, if ever, met
with in that pui-chased of the bakers.

Flour, Sewell's Patent, a. (No. 1.) Flour,

1 sack (280 lbs.) ; hydrochloric acid (sp. gr.

1'14), 45 oz. ; mix, by adding the acid in a

'spray.'—6. (No. 2.) To the last, add (expertly)

bicarbonate of soda, 39 oz. ; mix thoroughly,

and pass the whole through a sieve or ' dress-

ing machine.'

Obs. This flour is used as the last, to which,
however, it is inferior in quality. No. 1 will

keep 5 weeks. No. 2 will keep a month.
Jones's flour will keep good in a dry place for

years. If No. 1 is alone emploj'ed for the
dough, to each pound of the flour, 65 gr. of
bicarbonate of soda, with salt q. s., must be
added. The patentee claims for his invention
the merit of the soda and acid being converted
into culinary salt in the process of making up
the flour and baking the dough.

i

FLOWER DEW (F. J. Weber, successor of
Rau, Bamberg). A flat bottle with the name
of Rau moulded on it; its gross weight is

more than 80 grammes, but it contains
scarcely 22 grammes of a nearly colourless

but slightly yellow fluid, consisting of a
pleasant aromatic solution of oils of bergamot,
lemon, orange flowers, and rose in strong
spirit.

FLOWERS. Syn. Floees,L. These beau-
1 See Unieemkntkd Bread.

tiful and fragrant ornaments of our gardens
and our dwellings are too highly esteemed by
all classes of the community to require any-
thing in favour of their cultivation to be said

here. Our remarks will, therefore, chiefly

refer to their collection, improvement, and
preservation.

' Full ' or ' double flowers,' or those in which
the internal organs become petals, are so much
more beautiful than the ' single flowers ' of the
corresponding species and varieties, that their

production, with tolerable ease and certainty,

has long been a desideratum with both the
professional and amateur florist. Various plans
have been proposed having this object in view,

among which are the following :—1. The use
of the best seed only, but not before it is at

least 3 or 4 years old. 2. The selection of the
outer row of seed only, and its careful preser-

vation intact for at least 2 seasons before
sowing it. We are assured that this method
is particularly successful with dahlias. 8.

The removal of the plants to a shady situation

as soon as the flower-buds begin to develop
themselves, and stinting them with water and
nourishment for a few weeks. In this method
a few only of the buds are permitted to ma-
ture ; the rest being snipped off with a pair

of scissors as early as possible. 4. The use
of small pots and a scanty supply of water
until the flowers are partly developed, when
water is supplied in abundance, with or without
the addition of a little liquid manure.
To hasten the blooming of flowers, it is a

common practice with some gardeners to grow
them in as small pots as is consistent with
their healthy existence, and carefully to avoid

transplanting them to larger pots, for several

weeks before their usual time of blossoming.

A plant on the point of flowering, iftransferred

to a larger pot and a richer soil, immediately
commences making roots and leaves, whilst

the embryo flowers either wholly decay, or their

development is checked until the usual season

of their production has passed over.

The following liquid has been used with
great advantage to promote the vigorous

growth and the early flowering of plants :

—

Sulphate or nitrate of ammonia, 4 oz. ; nitrate

of potassa, 2 oz. ; sugar, 1 oz.; hot water, 1 pint;

dissolve and keep it in a well-corked bottle.

For use, put 8 or 10 drops of this liquid into

the water of a hyacinth glass or jar, for bul-

bous-rooted plants, changing the water every

10 or 12 days. For flowering plants in pots, a
few drops must be added to the water employed
for them. The preference should be given to

rain water for this purpose. The fluid sold

under the name of liquid guano may be used
in the same manner.

Flowers may be preserved in a fresh state

for a considerable time, by keeping them in a

moist atmosphere. When growing on the

parent stem, the large amount of evaporation

from the surface of their leaves is compensated
for by an equivalent proportion of moisture
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supplied by the roots; but when they are

plucked, the evaporation from the surface

continues, while the supply of moisture is cut

off. To supply, in part, this loss of moisture by
evaporation, has arisen the almost universal

practice of placing flowers in water ; but their

mutilated stems possess a far inferior power of

suckinfr up fluids to tliat of the root?!, and thus

their d jcay is only deferred for a time. To
preserve them more effectually, or at least to

render their existence less ephemeral, we may
surround them with a moist atmosphere, by
which the loss of water from the surface of

their leaves will be reduced to the smallest

possible amount. " It is now eighteen years

ago since we first saw, in the drawing-room of

a gentleman, in the hot dry weather of the

dog-days, flowers preserved day after day in

all their freshness by the following simple con-

trivance :—A flat dish of porcelain had water
poured into it. In the water a vase of flowers

was set; over the whole a bell-glass was placed,

with its rim in the water. This was a ' Ward's
case' in principle, altliough different in its con-

struction. The air that surrounded tlie flowers

being confined beneath the bell-glass, was kept
constantly moist with the water that rose into

it in the form of vapour. As fast as the water
was condensed it ran down the sides of the

bell glass back into the dish; and if means
had been taken to inclose the water on the
outside of the bell-glass, so as to prevent its

evaporating into the air of the sitting-room,

the atmosphere around the flowers would have
remained continually damp. We recommend
those who love to see plenty of fresh flowers

in their sitting-rooms in dry weather to adopt
this method. The experiment can be tried by
inverting a tumbler over a rose-bud in a saucer
of water," (' Gardener's Chron.')

Another method by which some flowers may
be preserved for many months is to carefully

dip them, as soon as gathered, in perfectly

limpid gum water, and after allowing them to

drain for 2 or 3 minutes, to set them upright,

or arrange them in the usual manner in an
empty vase. The gum gradually forms a

transparent coating on the surface of the
petals and stems, and preserves their figure

and colour long after they have become dry
and crisp.

Yet another method (given in the ' Pharma-
ceutical Journal') is as follows :

—" A vessel

with a movable cover is provided, and having
removed the cover from it, a piece of metallic

gauze of moderate fineness is fixed over it, and
the cover replaced. A quantity of sand is then
taken sufficient to fill the vessel, and passed
through a sieve into an iron pot, where it is

heated with the addition of a small quantity
of stearin, carefully stirred so as to thoroughly
mix the ingredients.

" The quantity of stearin to be added is at

the rate of half a part to 100 parts of sand.

Care must be taken not to add too much, as it

would sink to the bottom and injure the

flowers. The vessel with its cover on and the
gauze beneath it is then turned upside down,
and the bottom being removed, the flowers to

be operated upon are carefully placed on the
gauze and the sand gently poured in, so as to

cover the flowers entirely, the leaves being thus
prevented from touching each other. The
vessel is then put in a hot place, such, for in-

stance, as the top of a baker's oven, where it

is left for 48 hours. The flowers thus become
dried, and they retain their natural colours.

The vessel still remaining bottom upwards, the
lid is taken off, and the sand runs away
through the gauze, leaving the flowers un-
injured.

Faded flowers may be generally more or less

restored by immersing them half-way up their

stems in very hot water, and allowing them to

remain in it until it cools, or they have reco-

vered. The coddled portion of the stems must
then be cut off, and the flowers placed in clean

cold water. In this way a great number of
faded flowers may be restored, but there are

some of the more fugacious kinds on which it

proves useless.

Flowers may be produced in winter by taking
up the plants, trees, or shrubs in the spring, at

tlie time when they are about to bud, with
some of their own soil carefully preserved
around the roots, and placing them upright in

a cellar till Michaelmas ; when, with the addi-

tion of fresh earth, they are to be put into

proper tubs or vessels, and placed in a stove or
hot-house, when they must be treated in the
usual manner. By this method, in the month
of February, fruits or roses will appear.

Flowers sown in pots about Michaelmas may
thus be made to bloom at Christmas.

The apparently instantaneous flowering of
plants, exhibited a few years ago by M. Her-
bert to an astonished audience, was, we be-

lieve, effected by the heat generated by frag-

ments of quicklime concealed in the mould
close to, but not in immediate contact with,

the roots. The plants selected by M. Herbert

—

a group of geraniums and a rose tree—were
planted in two rather deep boxes of garden
mould, and were covered with glass shades.

The operator commenced by pouring over the

roots, from a small watering-pot, a liquid

which, uniting to the ingredients already in

the earth, caused a great heat, as was shown
by an intense steam or vapour, which was
evolved within the shades, and allowed, to

some extent, to escape through a small hole in

the top, which at first was kept closed. The
efi'ect upon the geraniums was certainly almost

instantaneous; the buds beginning to burst in

about five or six minutes, and the plants being

in full bloom within ten minutes, when the

blossoms were gathered by M. Herbert, and
distributed amongst the ladies present. With
the rose tree the exhibitor was less fortunate.

The invention may prove useful where ladies

require to decorate their drawing-rooms or

boudoirs with the beauties of the floral world
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somewhat earlier in the season than they can
otherwise be obtained. It must not, however,
be forgotten that the plants are, as it were,

parboiled during the process, and die after a

few days.

As regards the sanitary value of flowers,

Mantegazza, of Pavia, states that ozone is

generated in larger quantities by certain plants

possessing spic^' aromatic odours, than by the

action of electricity upon the air. He says

that in some plants this ozone is developed by
the direct rays of the sun, whilst in others the

action, once begun in solar light, is continued
in darkness; and that cherry-laurel, clove,

lavender, mint, lemon, fennel, narcissus, helio-

trope, hj'acinth, mignonette, &c., all produce
ozone largely on exposure to the rays of the

sun.' He also finds that whilst the ozonigenic

properties of flowers reside mainly in their

perfumes, the most odoriferous yielding the

largest amount of ozone, certain others pos-

sessing no particular perfume, have extra-

ordinary ozonigenic powerj as, for instance,

the sunflower, broad belts of which were
planted by the late Commodore Maury around
the grounds of the national observatory at

Washington, to the effect of which he attri-

buted the after immunity of his family from
intermittent fevers.^

The collection and preservation of flowers

for medicinal purposes and distillation, will

be found noticed under Vegetables.
Flowers, Artificial, The beauty and value

of these pleasing articles of personal decoration

mainly depend upon the taste and ingenuity

of the maker. The delicate fingers of woman,
and her ready powers of imitation and inven-

tion, combined v^ith her natural affection for

the chaste and beautiful, have enabled her the
more especially to excel in this manufacture.
The productions of the female artificial florists

of the French capital are justly admired every-
where.

The French employ velvet, kid, and fine

cambric for the petals, and tafi"eta for the
leaves. Very recently thin plates of bleached
whalebone have been used with great success
for some portions of artificial flowers.

As colours and stains, the following are em-
ployed in Paris:

—

Blub. Indigo dissolved in oil of vitriol, and
the acid partly neutralised with salt of tartar

or whiting.

Geeen. a solution of distilled verdigris.

Lilac. Liquid archil.

Red. Carmine dissolved in a solution of salt

of tartar, or in spirits of hartshorn.

* The experiments of Mr Kingzetti on the limited oxi-
dation of essential oils, lead to the infeience that instead
of ozone, peroxide of hydrogen is tlie body evolved.

—

Ed.
* Recent reseai ches seem to have shown that the hy-

gienic properties of the sun-flower, like those of the Eu-
calyptus, are chiefly, if not wholly due to the power the
plnnt possesses of abstracting enormous quantities of
moisture from the soil, and thus removing from certain
lociilitics an active element in the production of malaria.—Kd.

Violet. Liquid archil, mixed with a littla

salt of tartar.

Yellow. Tincture of turmeric.
The above colours are usually applied to the

petals with the fingers.

Flowers. Syn. Floees, L. Among che-
mists, this term is applied to various pulveru-
lent substances obtained by sublimation, as

flowers of antimony, benzoin, zinc, sulphur, &c.
The term has been discarded from modern
chemical nomenclature, but is still commonly
employed in familiar language and trade.

FLUID CAM'PHOE. Prep. (Sir J. Murray.)
From camphor (in powder), 1 dr. ; freshly pre-
cipitated carbonate of m«gnesia, 2 dr.; cold
distilled water, 1 pint ; the solution is effected

by forcing in carbonic acid gas under pressure.
Each fl. oz. contains 3 gr. of camphor, and
6 gr. of carbonate of magnesia. See Essence
OF Camphde.
FLUID MAGME'SIA. Syn. Liqttok Ma&-

NESI^ CAEBONATIS, L. M. BICAEBONATIS, L.
The preparations sold under this name are
mere solutions of freshly precipitated carbonate
of magnesia in water, formed by means of car-

bonic acid gaSj under powerful pressure, and
long agitation. Those best known are Sir J.

Murray's and Mr Dinneford's, each fl. oz. of
which is said to contain about 17| gr. of
the carbonate, but their actual richness in the
latter seldom exceeds 10 or 12 gr., and by the
time they reach the consumer is often as low
as 5 or 6 gr. Recently precipitated carbonate
of magnesia placed in a bottle or other suitable

vessel, which is then filled by means of a soda-
water apparatus with water fuUy charged with
carbonic acid gas, readily dissolves on slight

and cautious agitation, and the aerated water
becomes saturated with magnesia. A scruple
of carbonate of magnesia put into a soda-water
bottle, and thus treated, is all taken up in
from 20 minutes to half an hour, and the
beverage continues beautifully clear.

FLUID-OZON (J. Krohn, Munich, with a
certificate from Justus von Liebig). A mouth
wash and toilet water. An aqueous solution

of permanganate of soda, 1 in 9, contaminated
with traces of sodium sulphate and chloride.

(Wittstein.)

FLUM'MERy. A species of thick hasty-
pudding made with oatmeal or rice, flavoured
with milk, cream, almonds, orange flowers,

lemons, &c., according to fancy.

Prep. 1. (Dutch elummeet.) From blanc-
mange and eggs, flavoured with lemon peel and
sweetened with sugar.

2. (Feench flummebt.) From equal parts
of blancmange and cream, sweetened, and fla-

voured. The above are poured into forms, and
served cold, to eat with wine, spirit, cider, &c.

3. (A. T. Thomson.) Take oatmeal or groats,

1 quart; rub it for a considerable time with
hot water, 2 quarts; and let the mixture stand
until it becomes sour ; then add another quart
of hot water, and strain through a hair sieve.

Let stand till a white sediment is deposited.
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decant the fluid portion, and wash the sedi-

juont with cold water. This is now to he

boiled with ("rcsh water, until it forms a

mucilage, stirring the whole time. A light

and nutritious food, during eai'ly convales-

cence.

FLUOBORIC ACID. Syn. Boeofluoeic
ACID. This may be easily prepared by satu-

rating hydrofluoric acid with boracic acid,

keeping the mixture cool, and then concen-
trating it in platinum vessels till dense fumes
arise.

FLUOHTDRIC ACID. See Fitjoeide op
HYDEOGEN.

FlU'ORIDE OF HYDROGEN. HF. Syn.
FlTTOHTDEIC ACID J HtDEOFLTTOEIC ACID ; A.

HYDEOFLUOEicuM, L. An acid composed of

hydrogen and fluorine. It was discovered by
Scheele, hut was first obtained in a pure state

by Gay-Lussac and Thenard, in 1810.

Prep. Pour concentrated sulphuric acid on
half its weight of fluor spar, carefully separated
from siliceousearth,and reduced to fine powder.
The mixture must be made in a capacious
leaden retort, and a gentle heat only applied,

and the evolved gas must be collected in a
leaden receiver, surrounded by ice.

Frop., Sfc. A colourless fluid below 59° Fahr.,

which speedily evaporates in dense white fumes
when exposed to the air. Its affinity for water
exceeds that of sulphuric acid, and its combi-
nation with that fluid is accompanied with a

hissing noise, and a considerable increase of

its sp. gr. up to a certain point. It attacks

glass and silica, for which reason it cannot be
preserved in glass vessels. Bottles of lead,

silver, platinum, or pure gutta percha, are

used to keep it in. It is highly corrosive, in-

stantaneously destroying the skin on contact,

and producing deep and serious ulcerations

;

its vapour is pungent, irritating, irrespirable,

and poisonous. With the bases it unites to

form FLTJOEIDES.

In the arts, hydrofluoric acid is used for

etching on glass.

FLU'ORIDES. Compounds of fluorine with
metals and other basic radicals. The fluorides

of the metals are, with the exception of those

of the alkaline metals, insoluble in water,

while the fluorides of hydrogen, boron, and
silicon, are gaseous, condensing at a low tem-
perature to volatile liquids.

FLU'ORINE. F. Syn. FttroElKiTTM, L.

An element that has not yet been isolated,

owing to its attacking and combining with
jvery element or compound that at present has
been exposed to it, except oxygen. It is pre-

sumably gaseous, and of a pale greenish-yel-

low colour.

FLU'OSILICIC ACID. Syn. Flttoeide of
SILICON AND HYDEO&EN; HyDEOFLITOSIXIC
ACID. Prep. From powdered fluor spar, and
siliceous sand or powdered glass, of each 1

part ; concentrated sulphuric acid, 2 parts

:

mix in a glass retort, apply a gentle heat, and
VOL. I,

pass the evolved gas into water through a
layer of mercury. Decomposition ensues, silica

being deposited in a gelatinous state, and hy-

drofluosilicic acid or fiuosilic acid remains in

solution. The acid liquor is used as a test for

potassium and barium, with whose salts it

yields nearly insoluble precipitates.

FLUX. Syn. Fltjxus, Fluoe, L. In
medicine, a term formei-ly applied to several

diseases attended with a copious discharge, as

diarrhoea (flux), dysentery (bloody flux),
English cholera (bilious flux), fluor albus

(white flux), &c. These terms are still cur-

rent among the vulgar.

Flux. In metallurgy, &c.,a term applied to

various substances of easy fusibility, which are

added to others which are more refractory, to

promote their fusion.

Prep. 1. (Black flux.) Nitre, 1 part

;

crude tartar or cream of tartar, 2 parts ; mix,

and deflagrate, by small quantities at a time,

in a crucible, heated to dull redness. The
product consists of carbonate of potassa, mixed
with charcoal in a finely divided state. Used
for smelting metallic ores. It exercises a re-

ducing action, as well as promotes the fusion.

It must be kept in a dry corked bottle.

2. (Cheistison's flux.) Carbonate of

soda (cry St.), 8 parts ; charcoal (in fine powder),

1 part; heat the mixture gradually to redness.

For reducing arsenic.

3. (COENISH eeducing FLUX.) Crude tar-

tar, 10 parts ; nitre, 4 parts ; borax, 3 parts

;

triturate together.

4. (COENISH EEFINING FLUX, WhITB
FLUX.) Crude tartar and nitre, equal parts,

deflagrated together. See Black Flux.
5. (Ceudb flux.) Same as black flux,

omitting the deflagration. Reducing.
6. (Feeseniub's flux.) Carbonate of po-

tassa (dry), 3 parts ; cyanide of potassium, 1
part. For the arsenical compounds.

7. (Liebig's flux.) Carbonate of soda

(dry) and cyanide of potassium, equal parts.

As the last. See Aesenious Acid.

8. (MoEVEAU's eeducing FLUX.) Pow-
dered glass (free from lead), 8 parts j calcined

borax and charcoal, of each, 1 part ; all in fine

powder, and triturated well together. Used
as BLACK FLUX.

9. (White flux.) See above.

10. (Fluxes foe enamels.) See Enamels.
11. (Various.) Borax, tartar, nitre, sal-am-

moniac, common salt, limestone, glass, fluor

spar, and several other substances, are used as

fluxes in metallurgy.

Ohs. On the large scale, crude tartar is

employed in the preparation of fluxes; on the

small scale, commercial cream of tartar or bi-

tartrate of potassa.

FLY. The common house-fly {Musca dO'

mestica) causes considerable annoyance to the

person in hot weather, as well as damage to

handsome furniture, especially to picture

frames, gilding, and the like. The best way
to exterminate them is to expose on a plate

48
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one or other of the mixtures given under Flt
Poison (below). The blow-fly (Mnsca vomi-

torid), and other insects, may be kept from

attacking meat by dusting it over with black

pepper, powdered ginger, or any other spice,

or by skewering a piece of paper to it on

which a drop or two of creasote has been

poured. The spices may be readily washed off

with water before dressing the meat.

It is a fact not generally known, that flies

will not pass through a netting made of fine

silk, thread, or wire, even though tj>e meshes

may be an inch apart, unless there is a window
or light behind it. This aifords us a ready

means of excluding these insects from all our

apartments which have windows only on one

side of them, without keeping the latter

closed. It is merely necessary to have an

ornamental netting stretched across the open-

ing, when, although flies may abound on the

outside, none will venture into the room so

protected. If, however, there is a window on

the other side of the room, they will fly

through the netting immediately. See below.

Fly-blow in Sheep. Oil of turpentine,

3 oz. ; oil of amber, 1 oz. ; corrosive sublimate,

1 dr. The sublimate must be first dissolved

in a pint of whey, and then mixed with the

oils.

Fly Papers. Those papers which, a few
years ago, were sold about the streets of

London by harsh-voiced cries of " Catch 'em
alive-oh !" and which might be seen in many
shop-windows covered with dead and dying

flies, were prepared by rubbing factitious bird-

lime over sheets of paper. It would be diffi-

cult to conceive a more cruel or more offensive

mode of catching flies than that of glueing their

living bodies to an adhesive surface. A pre-

ferable kind of fly-paper is that called 'papiee
HOTJEE,' which contains a large quantity of

arsenic in its substance.' This paper is kept

wet when in use, and the flies, by sipping the

moisture, are poisoned.

Fly Poison, frep. 1. A strong solution of

white arsenic (say 1 dr. to the pint), sweet-

ened with moist sugar, treacle, or honey. Sold

under the name of ' Fly watee.'
2. Treacle, honey, or moist sugar, mixed

with about ^a^h their weight of King's yellow

or orpiment.

Obs. Both the above are dangerous prepa-

rations, and should never be employed where
there are children,

3. (Redwood.) Quassia chips (small), 4 oz.

;

water, 1 pint; boil 10 minutes, strain, and
add of treacle, 4 oz. "Flies will drink this

with avidity, and are soon destroyed by it."

4. Black pepper, 1 teaspoonf'ul; brown sugar,

2 teaspoonfuls ; cream, 4 teaspoonf uls. See
below.

Fly Powder. The dark grey-coloured pow-

1 Mr Plowman, in aletter to the 'Pharm. Journ.,' June
22iid, 1878,, says that iu a specimen of " Papier Moure "

examined by him he failed to detect the least trace of

arsenic.

der (so-called ' sub-oxide') obtained by the
free exposure of metallic arsenic to the air.

Mixed with sweets, it is used to kill flies.

Fly Water. See Fly Poison (above).

FOG. The influence of very intense foggy
weather upon the death-rate is well illustrated

by a reference to the Registrar-General's

returns for 1873. From the 8th to the 12th
of December of that -year an unprecedently
thick fog prevailed in London. The mortality

in the metropolis for the week ending Decem-
ber 6th was twenty-three persons per thou-
sand ; in the week following, during which the

fog occurred, the death-rate rose to twenty-
seven ; and in the week after that, when the
full effects of the fog could be estimated, the

deaths were found to be thirty-eight in the

thousand. In the same periods the deaths
from phthisis and diseases of the respiratory

organs were respectively 520, 764, and 1112.

That this increased death-rate was not the

result of the inclement weather by which the

fog was accompanied is evidenced by the cir-

cumstance that in large provincial towns,
where the weather was equally severe, but in

which no fog occurred, the increase in the

mortality, when compared to London, was
slight.

The mean of the deaths registered in London,
in the two weeks ending December 20th,

showed an increase of 41 per cent, upon the
number returned in the flrst week of the

month J whilst during the same date the
deaths in seventeen large English towns were
only 8 per cent. This fatal fog occurred
during the London cattle-show week, and
killed a great number of the animals sent for

exhibition.

In a specimen of the air of Manchester,

obtained during the visitation of that city by
a very dense fog, Dr Angus Smith discovered

it contained a diminished amount of oxygen
when compared with a favorable sample of

air.

FOILS. These are thin leaves of polished

metal, placed under precious stones and pastes,

to heighten their brilliancy, or to vary the

effect. Foils were formerly made of copper,

tinned copper, tin, and silvered copper, but
the last is the one wholly used for superior

woi'k at the present day.

Foils are of two descriptions :—white, for

diamonds and mock diamonds, and—coloured,

for the coloured gems. The latter are pre-

pared by varnishing or lacquering the former.

By their judicious use the colour of a stone

may often be modified and impi-oved. Thus,

by placing a yellow foil under a green stone

that turns too much on the blue, or a red one
under a stone turning too much on the crim-

son, the hues will be brightened and enriched

in proportion.

Prep. 1. (Ceystal, Diamond, or Whitb
foil.)—a. This is made by coating a plate of

copper with a layer of silver, and then rolling

it into sheets in the flatting mill. The foil ia
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then highly polished, or covered with crystal

varnish,

b. The inside of the socket in which the
stone or paste is to be set is covered with tin

foil, by means of a little stiff gum or size;

when dry, the surface is polished and the
socket heated, and whilst it is warm, filled

with quicksilver; after repose for two or three
minutes the fluid metal is poured out, and the
stone gently fitted in its place ; lastly, the
work is well fitted round the stone, to prevent
the alloy being shaken out.

c. The bottom of the stone is coated with a
film of real silver, by precipitating it from a
solution of the nitrate in spirit of ammonia, by
means of the oils of cassia and clovesJ This
method vastly increases the brilliancy both of
real and factitious gems, and the work is very
permanent.

2. (CoLOFEED FOILS.) The following for-

muls3 produce beautiful coloured effects, when
judiciously employed:

—

a. (Amethyst.) Lake and Prussian blue,

finely ground in pale drying oil.

b. (Blue.) Prussian blue (preferably Turn-
bull's), ground with pale, quick-drying oil.

Used to deepen the colour of sapphires.

e. (Eagle marine.) Vedigris tempered in

shell-lac varnish (alcoholic), with a little Prus-
sian blue,

d. (Garnet.) Dragon's blood dissolved in

rectified spirit of wine.
e. (Vinegar garnet.) Orange lake finely

tempered with shell-lac varnish.

y. (Green.)

—

a. From pale shell-lac, dissolved

in alcohol (lacquer), and tinged green by dis-

solving verdigris or acetate of copper in it.

j8. From sesquiferrocyanide of iron and bi-

chromate of potassa, of each 5 oz. ; ground to
an impalpable powder, first alone, and then
with gum mastic (clean and also in fine pow-
der), 2 oz. ; a little pyro\ilic spirit is next I

added, gradually, and the whole again ground ^

until the mass becomes homogeneous and of a
fine transparent green. The beauty increases

with the length of the grinding. The pre-
dominance of the bichromate turns it on the
yellowish green; that of the salt of iron on
the bluish green. For use it is to be thinned
with pyroxilic spirit. ('Chem.,' iii, 231.)
Used for emeralds.

ff. (Red.) Carmine, dissolved in spirit of
hartshorn, or in a weak solution of salt of tar-

tar, and a little gum (dissolved) added.
h. (Ruby.)

—

a. From lake or carmine,
ground in isinglass.

p. Lake ground in shell-lac varnish. Both
are used when the colour turns on the purple.

y. From bright lake ground in oil. Used
when the colour turns on the scarlet or
orange.

i. (Yellow.)

—

a. Various shades of yellow
may be produced by tinging a weak alcoholic

solution of shell-lac or mastic, by digesting

turmeric, annotta, saffron, or socotrine aloes in

1 See SiLVEBiNG.

it. The former is the brightest, and is used
for topazes.

(3. From hay saffron digested in 5 or 6
times its weight of boiling water until the
latter becomes sufficiently coloured, and a
little solution of gum or isinglass added to the
filtered liquor. When dry, a coating of spirit

varnish is applied.

Obs. By the skilful use of the above var-

nishes, good imitations of the gems may be
cheaply made from transparent white glass or

paste ; and by applying them to foils set under
coloured pastes (factitious gems), a superior

effect may be produced. The pigments em-
ployed must be reduced to the finest state

possible by patient grinding, as without this

precaution transparent and ber.utiful shades
cannot be formed. The palest and cleanest

mastic and lac, dissolved in alcohol, and also

the palest and quickest drying oil should alone

be used when these substances are ordered.

In every case the colour must be laid on the
foil with a broad soft brush; and the opera-

tion should be performed, if possible, at once,

as no part should be crossed, or twice gone
over, whilst wet. If the colour turns out too
pale, a second coat may be given when the
first one has become quite dry, but this prac-

tice should be avoided if possible.

FOMENTA'TION. St/n. Fomentatio, fo-
MENTUM, Fottts, L. A liquid, either simple
or medicated, used for local bathing. Fomen-
tations are distinguished from lotions chiefly

in being applied in a heated state, and in

larger quantities, and for a longer period at a
time.

Fomentations are chiefly employed to allay

pain or irritation, or to promote suppuration
or the healthy action of the parts. As the

intention is to convey heat, combined with
moisture, to the part fomented, the utmost
''are must be taken to manage the application

so as to promote the object in view as much
as possible. Flannel cloths wrung out of the
hot or boiling liquid, by means of two sticks,

turned in opposite directions, form the best

vehicles for fomentations. If they are shaken
up, and laid lightly over the part, they involve

a considerable quantity of air, which, being a

bad conductor, retains the heat in them for a
considerable time. " In every process of fo-

menting there should be two flannels, each

(say) three yards long, with the ends sewed
together, to admit of the boiling water being

wrung out of them ; and the one flannel should

be got ready whilst the other is applied. The
fineness or the coarseness of the flannel is not
a matter of indifference. The coarser it is

the less readily does it conduct heat, and the

longer it retains its warmth ; therefore it is

more efficient for fomenting. White flannel

also retains the heat longer than coloured

flannel." (Dr R. E. Griffith.) More harm
than good is frequently done by allowing the

patient to become chilled during the appli-

cation. " If only one (flannel) is used, the
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skin becomes cliilled during the time occupied

in removing the flannel, soaking it in the

.water, wringing it out, and reapplying it;

but if two are used, one of them is ready, and

can be applied the moment the other is taken

off, by which means the part is never exposed

to the air, no matter how long the fomenta-

tion is continued. In some diseases (rheuma-

tism, peritonitis, &c.), the patient is scarcely

conscious of a degree of heat which scalds the

nurse's hands. In this case the fomenting

flannels should be put in a towel, by which

means they may be wrung out without being

handled by the nurse, and may be applied far

hotter than can be done by any other method."

(Dr J. B. Nevins.)

The quantity of liquid forming a fomenta-

tion, as well as the size of the cloths employed,

must entirely depend upon circumstances. In

some cases (as in slight affections of the face,

&c.) the application may be effectually made
by holding the part in the steam of the hot

liquid, and bathing it continually by means of

a sponge or cloth. In some instances i pint

to a pint of liquid may be found a sufficient

quantity ; whilst in others several quarts will

be required. Under all circumstances, care

must be taken to keep the fomentation as near

as possible at the temperature ordered, during

the whole time of its application ; and, as soon

TATIO ANTINETJEAIGHOA, L. Prep. 1. (Mialhe.)

Acetate of morphia, 2 gr. ; acetic acid, 2 or 3
drops ; eau de Cologne, 2 or 3 dr. ; dissolve. In
facial neuralgia.

2. (Trousseau and Reveil.) Cyanide of po-

tassium, 1 dr. ; distilled water, 6fl. oz.; dissolve

and keep it in a well-closed bottle in the dark.

Used in neuralgia, especially in that of the face

(tic douloureux). A compress of lint or soft

linen is dipped in it and applied to the part.

It must not be used internally or applied to a

wounded surface, as it is very poisonous. See

Fomentations, anodyne, Nos. 3 and 4 (above),

also Fomentation, Stimulant.
Fomentation, Antiseptic. S^/n. Fomentatio

antiseptica, L. Frep. 1. Decoction of mal-

lows, 4 pints ; sal ammoniac, 2 oz.; dissolve, and
add of disulphate of quinine, 20 gr., dissolved

in camphorated spirit, 4 fl. oz.

2. (Hosp. F.) Decoction of bark, 1 quart

;

infusion of chamomile, 1 pint ; camphorated
spirit, 2 fl. oz. ; hydrochloric acid, 1 fl. dr. Both
are used when there is a tendency to gangrene
or putrescence.

Fomentation of Ar'nica. Si/n. Fomentatio,
AENICS:, L. Frep. 1. Flowers of arnica, 1 oz.

;

water, 3 pints; boil to a quart, and strain.

Used in contusions.

I
2. (Graefe.) Flowers of arnica, 2 oz. ; rue

1
(leaves), 1 oz. ; boiling water, q. s. to strain

as the operation is finished, to quickly wipe the 12 fl. oz, of infusion after an hour's maceration

part dry, and to cover it with ample clothing

in order that the reaction set up may not be

prematurely checked.

Fomentations usually consist of simple water,

or the decoction of some simple vegetable sub-

stance, as chamomiles, elder flowers or mallows;

but, occasionally, the leaves and flowers of

aromatic and narcotic plants, and saline matter,

are employed under this form. The following

formulae are given as examples :

—

Fomentation, Acetic. Syn. Fotus aceti-

CTJS (Paris Codex). Fomentations of vinegar

are sometimes prepared with white, with rose,

or with aromatic vinegar (Paris Codex) in

the proportion of one of vinegar to four of

water.

Fomentation, An'odyne. Syn. Fotus ano-
DYNus, Fomentatio anodyna, Fomentum
ANODYNUM, L. Frep. 1. Simple decoction of

poppy-heads.

2. (Hosp. F.) Poppy-heads (without the

seeds), l^oz. ; water, ^\ pints ; boil to 21 pints

;

add of elder flowers, f oz. ; boil to a quart and
strain. Used to allay pain.

3. (Pierquin.) Opium, loz.; wine, 1 quart;

boil to a pint and strain. Used in severe

gouty, rheumatic, neuralgic, and syphilitic

pains.

4. Opium, 1 oz. ; water, 1 quart ; boil to

f pint, add pyroligneous acid, 2 fl. oz. ; boil for

10 minutes longer, then further add of sherry

wine, f pint ; and as soon as the whole again
boils, strain it for use. Superior to the last,

and cheaper.

Fomentation, Antineural'gic. Syn. Fomen-

at nearly the boiling temperature. Used in

contusions and extravasations, especially as an
application to black eyes.

3. (Radius.) Flowers of arnica, \ oz. ; boil-

ing vinegar, q. s. to strain 6 fl. oz. of infusion,

in which dissolve of carbonate of ammonia, 2 dr.

Used in cedema of the scrotum.

Fomentation, Aromat'ic. Syn. Fomentatio
aeomatica, Fotus aeomaticus, L. Frep.

1. Sea wormwood, southernwood, and chamo-

miles, of each 1 oz. ; laurel leaves, \ oz. ; water

5 pints ; boil to half gall., and strain. In rheu-

matism, cutaneous affections, colic, &c.

2. (Augustin.) Rosemary, \ oz. ; red wine,

and water, of each 3 fl. oz. ; infuse and strain

with expression. In contusions, especially

black eyes.

3. (Hosp. F.) Cloves andmace, of eachl oz.;

opium, 20 gr. ; red wine (boiling), 1 pint

;

digest at near boiling for 1 hour, and strain.

Used as both the last.

4. (Rideau.) Bay leaves, rosemary, south-

ernwood, and wormwood, of each 1 oz. ; water,

2 quarts; boil 5 minutes, and strain. As
No. 1.

Fomentation, Astrin'gent. Syn. Fotus a-

STEINGENS, F. EOBOEANS, L. Fvep. 1, DcCOC-

tion of oak bark.

2. To each quart of the last add of alum
1 dr.

3. (Ph. Chirur.) Bruised galls, 1 oz. j

boiling water, 2^ pints ; digest 1 hour, and
strain.

4. (Ricord.) Tannin, 2^ dr. ; aromatic wine

(hot), \ pint; dissolve.
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5. Bistort and pomegranate peel, of each

2 oz. ; sal ammonia, ^ oz. ; red wine, 1 pint.

;

infuse at a gentle heat. The above are used in

haemorrhngjes, piles, prolapsus, &u.

Fomentation of Belladon'na. Syn. Fotus
BelladonNjE, L. Prep. (Ophthalmic Hosp.)

Extract of belladonna, 1 dr.; boiling water,

1 pint. Used to dilate the pupil in certain

aftiections oF the eye; it is usually applied on
the forehead.

Fomentation of Bitter- sweet. Syn. Decoctum
DULCAMARA, L. Prep. Bitter-sweet staliis,

10 dr.; water, 1| pint; boil to a pint, and
strain.

Fomentation of Cham'omile. Syn. Fomek-
TATiOANTHBMiDis, L. Prep. Chamomiles, 2 OZ.;

water, 3 pints ; boll 10 minutes, and strain with
expression. Emollient.

Fomentation, Com'mon. Syn. Fotus com-
munis. (L. 1744.) Prep. Dried southern-

wood, sea wormwood, chamomile, of each 1

oz. ; dried bay leaves, J oz. ; water, 5 pints;

boil slightly, and strain.

Fomentation, Compound of Hemlock. (Guy's

Hosp.) Syn. Pomentum conii compositum.
Prep. Dried hemlock, 2 oz. ; dried chamomiles,

J oz.; boiling water, 1| pint; macerate for 2
hours, strain, and press.

Fomentation, Diuretic. Syn. Fomeisttatio

DiUEETiCA, L. Prep. (Trousseau.) Tinctures

of squills and foxglove, of each 2 oz.; hot water,

6 fluid oz. ; mix. Applied by lint or linen

compresses to the insides of the thighs, in

dropsies, when the stomach will not bear
diuretics.

Fomentation of El'der Flowers. Syn. Fotus
Sambuci, L. Prep. From elder flowers, 1 oz.

;

boiling water, 2 quarts ; digest in a hot
place for 1 hour, and express the liquor.

Emollient.

Fomentation, Emol'lient. Syn. Fomentatio
EMOLLIENS. L. Prep. 1. Marshmallow root

and poppy heads, of each 1 oz. ; water, 3 pints

;

boil to a quart, and strain.

2. (P. Cod.) Emollient herbs, 1 oz. ; boiling

water, 1 quart ; infuse 1 hour, and strain with
expression. (See above.)

Fomentation, Foxglove. Syn. Fomentum
DIGITALIS. Dried foxglove, 1 oz.; boiling

water, I5 pint; infuse, and strain.

Fomentation of Galls. Syn. Pomentum
QKISLM. Prep. Bruised galls, \ oz. ; boiling

water, 2 lbs.; macerate for an hour and
strain.

Fomentation, Narcot'ic. Syn. Fomentatio
NABCOTiCA, L. Prep. (P. Cod.) Narcotic
herbs, 1 oz. ; boiling water, 1| pint; infuse

as last.

Fomentation, Poppy. Syn. Pomentum pap-
ateeis. As Decoction of Poppies.

Fomentation, Resol'vent. Syn. Fotus ee-
SOLVENS, L. Prep. (Richard.) Fomentation
of elder flowers, 8 fl. oz. ; liquor of diacetate

of lead, \ fl. dr. ; mix. Used to discuss tu-

mours, &c.

Fomentation, Stim'nlant. Syn. Fomentatio

STiMULANS, L. Prep. 1. Sesquicarbonate of

ammonia, 1 oz.; tinctureof cantharides^ 2 fl. oz.;

warm water, 1 pint.

2. Household mustard, 4 oz. ; hot water,
1-2- pint ; mix. Both the above are rubefacient

and counter-irritant, and excellent in rheuma-
tism, neuralgia, &c.

Fomentation, Tannin. Syn. Pomentum
TANNiNi. (Kicord.) Prep. Tannin, 2 dr.;

aromatic wine, 8 oz.

Fomentation, Ver'mifuge. Syn. Fomentatio
VEBMIFUGA, POTUS ANTHELMINTICUS, L.

Prep. Leaves and flowers of tansy, wormwood,
and chamomile, of each 3 oz. ; water, 1 quart;

boil to Ig pint, and strain. Applied to the
abdomen, &c., in worms.

Fomentation, Wine. Syn. Fotus viNOSua
(Par. Cod.) Prep. Red wine, 2 pints ; honey
4 oz.

FOOD. Syn. CiBUS, Mateeia alimenta-
EIA, L. Anything which feeds or promotes
the natural growth of organic bodies, by sup-

plying them with materials which, by assimi-

lation, may be converted into the substances

of which they are composed; or which, by its

decomposition or slow combustion, maintains

the temperature, or some other essential con-

dition of life, at the proper standard. The
numerous articles employed as food are all

compounds; and in many cases they consist of

mechanical mixtures or chemical combinations
of two or more compounds. Organized matter,

or that which has possessed either animal or

vegetable life, or which has been produced by
living organs, seems to be alone capable of

assimilation, to any extent, by the animal
system ; and hence it is from the organic

kingdom that our ailments are necessarily

derived. Water, iron, earthy phosphates, chlo-

ride of sodium, and other salts, which form the

inorganic constituents of the body, though not

of themselves nourishing, are also assimilated

when taken in conjunction with organic ali-

ments, and then contribute essentially to

nutrition. In the animal and vegetable sub-

stances employed as food, these inorganic com-
pounds are provided in small but sufficient

quantities to meet the requirements of the

healthy body, and in this state of combination

alone can they be regarded in the light of ali-

ments. A complete consideration of this sub-

ject embraces, not only all the substances used

as food, but also those things which when
taken with them improve their flavour, pro-

mote their digestion, and render them more
wholesome and nutritive ; and also their pre-

paration for the table in its various relations

with health and disease.

The following ' bills of faee,' for which

we are indebted chiefly to Soyer, Rundell, and
others, exhibit the various articles in season at

different periods of the yeat.

First quarter. January.—Poultry and

game: Pheasants, partridges, hares, rabbits,

woodcocks, snipes, turkeys, capons, pullets,

fowls, chickens, and tame pigeons.—Pish:
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Carp, tench, perch, lampreys, eels, cray-fish,

cod, soles, flounders, plaice, turbot, thornback,
skate, sturgeon, smelts, whitings, lobsters,

crabs, prawns, and oysters.—Vegetables : Cab-
bage, savoys, colewort, sprouts, leeks, onions,

beet, sorrel, chervil, endive, spinach, celery,

garlic, scorzonera, potatoes, parsnips, turnips,

brocoli (white and purple), shalots, lettuces,

cresses, mustard, rape, salsafy, and herbs of

all sorts (some dry and some green) ; cucum-
bers, asparagus, and mushrooms are also to be
had, though not in season.—Fruit : Apples,
pears, nuts, walnuts, medlars, and grapes.

February and March.—Meat, fowls, and
game, as in January, with the addition of

ducklings and chickens.—Fish : As the last

two months (cod is not thought so good
from February to July, although it is still

sold at the fishmonger's).—Vegetables : The
same as the previous months, with the addi-

tion of kidney-beans.— Fruit : Apples, pears,

and forced strawberries.

Second qitaeter. April, May, and June.

—Meat : Beef, mutton, veal, lamb, and vension

(in June).—Poultry : Pullets, fowls, chickens,

ducklings, pigeons, rabbits, and leverets.

—

Fish : Carp, tench, soles, smelts, eels, trout,

turbot, lobsters, chub, salmon, herrings, cray-

fish, mackerel, crabs, prawns, and shrimps.—
Vegetables : As before j and in May, early

potatoes and cabbages, peas, radishes, kidney-
beans, carrots, turnips, cauliflowers, asparagus,
artichokes, and numerous salads (forced).

—

Fruit : (in June) strawberries, cherries, melons,

green apricots, and currants and gooseberries

for tarts; pears, grapes, nectarines, peaches,

and some other fruit.

Thied quaetbe. July, August, and Sep-

tember. — Meat, as before. — Poultry, &c.

:

Pullets, fowls, chickens, rabbits, pigeons, green
geese, leverets, and turkey poults. Two
former months, plovers and wheat-ears (in

September), partridges, geese, &c.—Pish : Cod,
haddocks, flounders, plaice, skate, thornback,
mullets, pike, carp, eels, shellfish (except

oysters), and mackerel (during the first two
months of the quarter, but they are not good
in August).—Vegetables : Of all sorts, beans,

peas, French beans, &e.—Fruit: (In July)

—

Strawberries, gooseberries, pine-apples, plums
(various), cherries, apricots, raspberries, melons,

currants, and damsons. (In August and Sep-
tember)—Peaches, plums, figs, filberts, mulber-
ries, cherries, apples, pears, nectarines, and
grapes. (During the latter months)—Pines,

melons, strawberries, medlars, and quinces.

(In September)—Morella cherries, damsons,
and various plums.

FoTTETH QITAETES. October, November,
and December.—Meat, aa before, and doe
venison.—Poultry and Game : Domestic fowls,

as in first quarter; pheasants (from the 1st

of October)
;

partridges, larks, hares, dot-

terels (at the end of the month), wild-ducks,

teal, snipes, widgeon, and grouse.—Fish

:

Pories, smelts, pike, perch, halibuts, brills.

carp, salmon-trout, barbel, gudgeons, tench,
and shellfish.—Vegetables : (As in January),
French-beans, last crops of beans, &c.—Fruit

:

Peaches, pears, figs, buUace, grapes, apples,

medlars, damsons, filberts, walnuts, nuts,

quinces, services, and medlars. (In Novem-
ber)—Meat, &c. : Beef, mutton, veal, pork,
house-lamb, doe venison, and poultry and
game as in the last month.—Fish: As the
last month.—Vegetables : Carrots, turnips,

parsnips, potatoes, skirrets, scorzonera, onions,

leeks, shalots, cabbage, savoys,colewort, spinach,
chardbeats, chardoons, cresses, endive, celery,

lettuces, salad-herbs, and various pot-herbs.

—

Fruit : Pears, apples, nuts, walnuts, bullace,

chestnuts, medlars, and grapes. (In Decem-
ber)—Meat, &c. : Beef, mutton, veal, house-
lamb, pork, and venison.—Poultry and Game :

Geese, turkeys, pullets, pigeons, capons, fowls,

chickens, rabbits, hares, snipes, woodcocks,
larks, pheasants, partridges, sea-fowls, guinea-
fowls, wild ducks, teal, widgeon, dotterels,

dun-birds, and grouse.—Fish: Cod, turbot,

halibuts, soles, gurnets, sturgeon, carp, gud-
geons, codlings, eels, dories, and shell-fish.—

-

Vegetables : As in last month. Asparagus, &c.,

forced.—Fruit : As before, except bullace.

Food, Inspection of. The Public Health
Act enacts that

—

" Any medical officer of health or inspector

of nuisances may at all reasonable times,

inspect and examine any animal, carcase, meat,

poultry, game, flesh, fish, fruit, vegetables,

corn, bread, flour, or milk ex'posed for sale, or

deposited in any place for the purpose of sale,

or of preparation for sale, and intended for the

food of man, the proof that the same was not

exposed or deposited for any such pui'pose, or

was not intended for the food of man, resting

with the party charged ; and if any such ani-

mal, carcase, meat, poultry, game, flesh, fish,

fruit, vegetables, corn, bread, flour, or milk,

appears to such medical officer or inspector to

be diseased, or unsound, or unwholesome, or

unfit for the food of man, he may seize and
carry away the same himself orby an assistant,

in order to have the same dealt with by a
justice." (P. H., s. 116.)

"If it appears to the justice that any
animal, carcase, meat, poultry, game, flesh,

fish, fruit, vegetables, corn, bread, flour, or

milk so seized is diseased, or unsound, or un-

wholesome, or unfit for the food of man, he
shall condemn the same and order it to be

destroyed, or so disposed of, as to prevent it

from being exposed for sale, or used for such

food; and the person to whom the same belongs

or did belong at the time of sale, or of expo-

sure for sale, or in whose possession, or on
whose premises the same was found, shall be

liable to a penalty not exceeding £20 for every

animal, carcase, or fish, or piece of meat, flesh,

or fish, or any poultry or game, or for the

parcel of fruit, vegetables, corn, bread, or

flour, or for the milk so condemned, or at the

discretion of the justice, without the infliction
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of a fine, to imprisonment for a term of not

more than three months.

"The justice who, under this section, is

empowered to convict the offender, may be

either tlie justice who may have ordered the

article to be disposed of or destroyed, or any
otlier justice having jurisdiction in the place."

(P. H., s. 117.)
" Any person who in any manner prevents

any medical officer of health or inspector of

nuisances from entering any premises and
inspecting any animal, carcase, meat, poultry,

game, flesh, fish, fruit, vegetables, corn, bread,

fl.our, or milk exposed or deposited for the
purpose of sale, or of preparation for sale, and
intended for the food of man, or who obstructs

or impedes any such officer or inspector, or

his assistant, when carrying into execution the

provisions of this Act, shall be liable to a

penalty, not exceeding £5." (P. H., s. 118.)
" Any complaint made on oath, by a medical

officer of health, or by an inspector, or other

officer of a local authority, any justice may
grant a warrant to any such officer, to enter

any building, or part of a building in which
any such officer has reason for believing that

there is kept or concealed any animal, carcase,

meat, poultry, game, flesh, fish, fruit, vege-

tables, corn, bread, flour, or milk which is

intended for sale for the food of man, and
is diseased, unound or unwholesome, or unfit

for the food of man and to search for, seize,

and carry away any such animal, or other
article, in order to have the same dealt with
by a justice under the provisions of this Act.
Any person who obstructs any such officer

in the performance of his duty, under such
warrant shall, in addition to any other punish-

ment to which he may be subject, be liable to

a penalty not exceeding £20." (P. H., s. 119.)

TOOL. Cooks give this name to a species of

jam made of boiled and crushed fruit, mixed
with milk or cream, and sweetened.

Fool, Ap'ple. From the peeled and cored
fruit, placed in a jar, with moist sugar, q. s. to

render it palatable, and a very little cider or

perry ; the jar is set in a saucepan of water
over the fire, and the heat continued until the
apples become quite soft, when they are pulped
through a colander, and a sufficient quantity
of milk, a little cream, and some sugar, added
to bring them to the proper ' palate.'

Fool, Goose'berry. From gooseberries, as the
last. Those which are unripe are generally

preferred. These preparations, when nicely

made, are very pleasant and wholesome.
FOOT (Human). See Feet.
FOOTS. Coarse moist sugar. The scrapings

of the sugar hogsheads, refuse sugar, waste,
and dirt, is also sold to the publicans under
this name, who use it in the adulteration of

their beer ; chiefly to make it stand more
water, and to impart ' briskness.'

FOECE'MEAT. Syn. Faece, Stuffing. A
species of sausage meat, either served up alone,

or employed as au ingredient in other dishes.

Mrs Ilundell truly remarks that " at many
tables, where everything else is done well, it

is common to find very bad forcemeat or

stuffing." To avoid this error, care should be
taken to so proportion the ingredients tliat

" no one flavour should predominate ; yet if

several dishes be served the same day, there
should be a marked variety in the tastes of
the forcemeats as well as of the gravies. A
general fault is, that the tastes of lemon-peel
and thyme overcome all others ; therefore they
should only be used in small quantities."

Forcemeats should be just consistent enough
to out with a knife, but not dry and heavy.
Herbs are very essential ingredients ; and it is

the copious and judicious use of them that
chiefly gives the cookery of the French its

superior flavour. " To force fowls, meat, &c.,

is to stuff' them." (Mrs Ilundell.)

FOR'CING. Horticulturists apply this

term to the art of accelerating the growth of
plants, so as to obtain fruits or flowers at un-
usual seasons. Dung-beds, bark-beds, and
frames, pits, and houses, with glass roofs, are
commonly employed by the gardeners for this

purpose.

FORGERIES, PROTECTION FROM. See
Paper, Protective.
FORMATE. Syn. Foemiate. Salts, in which

one atom of hydrogen in formic acid is re-

placed by a metal or other basic radical.

They are best obtained either by direct satura-
tion of the acid, or by double decomposition

;

most of them are very soluble, and are decom-
posed by hot oil of vitriol. Formate of am-
monium ci'ystallisesin square prisms ; formate
of sodium, in rhombic prisms j formate of
potassium is deliquescent, and crystallises

with difficulty; the formates of barium, cal-.

cium, magnesium, and strontium, form small
prismatic crystals ; formate of lead assumes
the shape of small colourless needles, soluble

in 40 parts of water; the formates of cobalt,

iron, manganese, nickel, and zinc, are easily

crystallisable, whilst that of copper forms
very beautiful, large, bright-blue rhombic
prisms ; formate of silver is less soluble than
the salt of lead, and is decomposed at a gentle
heat.

FORMIC ACID. HCHO2. Syn. HTDEoaEN
Foemiate. An organic acid, obtained by
oxidizing many organic substances, and found
in the red ant.

Prep. Sugar, 1 part ; water, 2 parts : bin-
oxide of manganese, 3 parts ; mix in a retort

capable of holding fully 10 times the bulk of
the ingredients, and add, cautiously, oil of
vitriol, 3 parts, diluted with an equal weight
of water; as soon as the flrst violent effer-

vescence has subsided, heat may be applied,

and the product collected and purified, as
below.

Formate of lead in fine powder is introduced
into a long glass tube, one end of which is

connected with an apparatus evolving sul-

phuretted hydrogen, and the other with a
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receiver. As soon as the salt is entirely de-

composed (blackened) a very gentle heat is

applied, and the distilled liquid collected ; the

product is, lastly, boiled for a minute or less,

to expel any adhering sulphuretted gas. This

furnishes chemically pure formic acid.

From wood spirit, 1 part ; bichromate of

potassium and sulphuric acid, of each 3 parts ;

the sulphuric acid, diluted with an equal

weight of water, being gradually added last.

A portion of wood spirit distils over with the

acid, and may he again treated with bichro-

mate of potassium and sulphuric acid, when a

fresh portion of formic acid will be produced.

This process yields a large product.

Prop., purijw., 8fc. The products of the

above processes are limpid and colourless ; the

stronger ones fume slightly in the air, and
possess an extremely penetrating odour. The
acid obtained by the second process boils at

209° Fahr., crystallises in brilliant scales below
32°, and has the sp. gr. 1-2353. Its vapour
is inflammable, and burns with a blue flame.

It is extremely corrosive, and rapidly destroys

the texture of living organic substances. The
products of the other processes are very dilute,

and possess the above properties in only a

minor degree. They may all be purified and
concentrated by saturating them with pure
carbonate of sodium or of potassium, and
after subjecting the liquid to a gentle heat for

a short time, and liberating the formic acid

from the salt by means of dilute sulphuric

acid, finally submitting the mixture to distil-

lation, when the hydrated acid will come over

perfectly pure.

Formic acid reduces the salts ofmercury and
silver, and forms salts with the bases termed
formiates.

Formic acid is readily distinguished from
acetic acid, which in many points it resembles,

by heating it with a little solution of oxide of

silver or mercury; the metal is reduced, and
precipitated in a pulverulent state, while car-

bonic acid is extricated. The odours of the

two acids also vary.

rOEMICA. Syn. The Ant. The following

are the principal species of the genus Formica.

F. fiava, the yellow ant. Many careful ob-

servers say this species keeps in its nest the

Aphis radicans, which when its abdomen is

touched by the ant, excretes a saccharine sub-

stance on which the ants feed. F. rufa, or

large red ant, F. fusca ; or brown ant,

Folyergus rufescens, and F. sanguinea. These
two latter are sometimes called amazon ants,

from their pugilistic propensities. They have
been known to make regular raids against

other species of ants, and to carry ofE their

larvse and pupse to their own nests, where they
Vc-r the insects that come of them, and after-

wards employ them as slaves, causing them to

excavate passages, to collect food, to carry

larva3 and (so dependent do the masters become
on the exertions of their bondsman) even to

feed them j it being a well-attested fact that

the slave holders would starve if left to them-
selves. See Ant.
FORMOBENZOIC ACID. (HC7H60,CH02).

Syn. FoEMiATE OF Hydeide oe Benzotle.
Mandeiic acid. When the distilled water of
bitter almonds (containing hydrocyanic acid
and the essential oil) is boiled with hydro-
chloric acid, a curious reaction occurs; the
hydrocyanic acid is decomposed—into ammonia
which unites with the hydrochloric acid, and
formic acid which enters into combination with
the oil of almonds—producing a new body
possessed of acid properties, and termed
Formobenzoic acid. On evaporating the
solution the acid may be obtained in mixture
with ammonia hydrochlorate, from which it

may be separated by ether ; the ethereal solu-

tion deposits it in rhomboidal tables. It has
a sour taste and is easily soluble in alcohol.

When heated it fuses at a low temperature,
emitting an agreeable odour of hawthorn
blossoms. (Miller.)

FORM'ULA. [L.] In pharmacy AnAmedicine,
a short form of prescription ; a recipe. By
chemists the term is applied to a grouping of
symbols, expressing the composition of a body

;

thus, HCl (standing for 1 atom of hydrogen
united to 1 atom of chlorine) is the formula for

hydrochloric acid. A chemical formula is

termed empirical when it merely gives the
simplest possible expression of the compositioQ
of the substance to which it refers. A rational

formula, on the contrary, aims at describing

the exact composition of molecule, or com-
bining weight of the substance, but stating

the absolute number of atoms of such of the

elements essential to that object, as well as the

mere relations existing between them. The
empirical formula is at once deduced from the
analysis of the substance, reckoned to 100
parts; the rational formula requires, in addi-

tion, a knowledge of its combining quantity,

which can only be obtained by direct experi-

ment, by synthesis, or by the careful examina-
tion of one or more of its most definite com-
pounds. Thus, the composition of acetic acid

is expressed by the formula CHjO, which ex-

hibits the simplest relations of the three

elements; if we want to express the quantities

of these, in atoms required to make up one
molecule of acetic acid, we have to adopt the

formula CjH^Og or HC2H3O2.
FOR'MYL. Syn. Foemxie. A hypothetical

organic radical, having the composition CjH.
Its existence was inferred from the constitu-

tion of certain organic compounds which are

now referred to the methyl-series. Formic
acid was supposed to be an oxide of formyl

;

and chloroform, the terchloride of formyl.

roXGLOVE. Syn. Digitalis (B. P.), L.

A genus of plants belonging to the natural

order ScrophulariaccB. The leaves of the

uncultivated ' Digitalis purpurea,' or purple

foxglove, are ofiicinal in our pharmacopoeias.

They must be gathered before the terminal

flowers have expanded. " The petiole and
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midrib of the leaf being cut off, dry the

lamina." (Phar. L.) The seeds (digitalis

SEMINA), which were ordered, as well as the

leaves, in former pharmacopoeias, are said to

be in many points preferable to them. Wlien
good, the leaves are of a dull-green colour,

and possess a feeble narcotic odour, and a bitter,

unpleasant taste. Both the dried leaves and
the powder should be preserved in corked

bottles covered with dark-coloured paper, or in

well-closed tin canisters, and kept in a dark

cupboard ; and the stock should be renewed
yearly, as age considerably diminishes the me-
dicinal activity of digitalis.

Action, uses, Sfc. Foxglove is diuretic, seda-

tive, and antispasmodic, and exerts a specific

action over the cerebro-spinal system, promot-
ing the functions of the absorbents, and reduc-

ing the force of the circulation in a remarkable
manner. It is administered in fevers and in-

flammations, to reduce the frequency of the

pulse, and to allay excessive vascular excite-

ment ; in dropsy (unless the habit is full and
pulse tight and cordy), as a diuretic, either

alone, or combined with squills, calomel,

salines, or bitters; in internal hsemorrhages, as

a sedative, when the pulse is full, hard, and
throbbing J in diseases of the heart and great

vessels, and in phthisis, to reduce the force and
velocity of the circulation ; in epilepsy and
insanity, to repress vascular excitement; and
in spasmodic asthma, scrofula, and several other

diseases, with one or other of the above inten-

tions.

The greatest caution is required in the use

of foxglove, as its effects accumulate in the

system, and the unwary practitioner is occa-

sionally surprised at the sudden demise of his

patient, even after he has left off the use of

this drug.

—

Dose, f gr, to 1§ gr., in powder,
every 6 hours. See Exteact, Infusion,
TiNCTUEE, &c.
FOX'ING. See Malt Liqttoes.

FEACT'URE. Syn. Feactuea, L. The
breaking or disrupture of a bone. When the
bone is nearly divided into two parts, it is

called a simple feactuee ; when the integu-

ments are also lacerated, a compound feac-
tuee ; and when the bone is splintered, a

comminuted feactuee.
FEAGRANT PAIN-CURER (Five-minute).

Dr Walter Scott, New York. A remedy to

remove all kinds of pain in five minutes. A
clear colourless fluid containing ether, 6
grammes; glycerin, 21 grammes; common
salt, 34 grammes; distilled water, 170
grammes. (Hager.)

FRANKINCENSE. Syn. Common feank-
INCENSE ; Thus (Ph. L.), L. The turpentine
which exudes from the bark of Abies excelsa

(Norway spruce fir) and Pinuspalustris (pitch

or swamp pine), hardened by the air. (Ph. L.)

The gum-resin olibanum, which is the pro-

duce of the Boswellia thurifera, is the ' odor-

ous frankincense ' of commerce.
Prepared Frankincense. Sjjn. Thus pe^-

PAEATUM(Ph.L.), L. Prep. (Ph. L.) Frank-
iucensa, 1 lb. ; water, q. s. to cover it ; boil

until the resin is melted, and strain through a
hair sieve ; when tlie whole has cooled, pour
off the water, and keep the frankincense for
use. Resembles common resin in its general
properties.

FRAXININ. Syn. Feaxin ; Feaxina, L.
A peculiar bitter, neutral, and crystalli sable

substance, soluble in boiling water, extracted
fI'om the bark oiFraxinus excelsior, ov common
ash. It is febrifuge.

FRECKLES. These are round or oval-

shaped yellowish spots, similar to stains, de-
veloped on the skin. There are two varie-

ties

—

Feeckles, or summee feeckles, re-

sulting from the action of the sun and heat
during the summer season, and disappearing
with the hot weather or exposure ; and

—

Cold
FEECELES, which occur at all times of the
year. The former are chiefly confined to per-

sons of fair complexion, whilst the latter attack

persons of all complexions indifferently, and
sometimes assume a lively yellow or greenish
colour.

Treatment. Common freckles may gene-

rally be removed by the frequent application

of dilute spirits, acids or alkaline solutions

;

the last two just strong enough to prick the

tongue. Cold freckles commonly occur from
disordered health, or some general disturb-

ance of the system, to which attention should
be chiefly directed. In both varieties the

solution of bichloride of mercury (Ph. L.), or

Gowland's lotion, will be found a most useful

external application. See below.

Freckles, Lotion for. Prep. 1. Bichloride

of mercury, 5 gr.; hydrochloric acid, 30 drops;

lump sugar, 1 oz. ; rectified spirit of wine,

2 oz. ; rose water, 7 oz.; agitate together

until the whole is dissolved.

2. Petals or leaves of red roses, 1 oz. ; hot
water, 12 fl. oz. ; infuse an hour, and strain,

with expression, \ pint ; add of citric acid,

30 gr. ; dissolve, and in a few hours, decant
and clear.

3. Rose leaves (dried), g- oz. ; lemon juice

(freshly expressed) and rum or brandy, of

each \ pint ; digest 24 hours, and squeeze out

the liquor for use.

5. (Kittoe's.) Sal ammoniac, 1 dr. ; spring

water, 1 pint ; lavender water or eau de Co-

logne, i oz ; mix. The above are applied with
the fingers night and morning, or oftener.

Freckles, Pomade for. Prep. 1. Citrine

ointment, 1 dr.; simple ointment, 7 dr.; otto

of roses, 3 drops.

2. Elder flower ointment, 1 oz. ; sulphate of

zinc (levigated), 20 gr. ; mix by porphyriza-

tion, or by trituration in a wedgwood-ware
mortar. Both the above, applied night and
morning, are excellent for either cold or sum-
mer freckles.

FREEZING MIXTURES. See Ice and
Refeigeeation.
FRENCH BER'RIES. Syn. Peesian bek-
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BiES, Avignon b. ; Geaines d'Avignon, Fr.

The unripe berries or fruit of the Rhamnus
infectorius. They are imported from France
and Persia ; those from the latter country
being esteemed the best. Some writers state

that the Persian berries are the product of a

distinct species, namely, R. amydalinus. They
are chiefly used for dyeing morocco leather

yellow. Their decoction dyes cloth, previously

mordanted with alum, tartar, or protochloride

of tin, of a yellow colour; with sulphate of

copper, an olive; and with red sulphate of

iron, an olive-green colour.

FRENCH POLISH. Several varnishes are

used under this name. That most generally

employed is a simple solution of pale shell-lac

in either methylated spirit or wood naphtha.
Sometimes a little mastic, sandarac, or elemi,

or copal varnish, is added to render the polish

tougher.

Prep. 1. From pale shell-lac, 5| oz. ; finest

\food naphtha, 1 pint; dissolve.

2. Pale shell-lac, 3 lbs. ; wood naphtha, 1

gall. Methylated spirit (68 o. p.) may be sub-

stituted for the naphtha in each of the above
formulae.

3. Pale shell-lac, 5 oz. ; gum sandarac, 1
oz. ; spirit (68 o. p.), 1 pint.

4. Pale shell-lac, 5^- oz. ; gum elemi, f oz.

;

spirit, 1 pint.

5. Pale shell-lac, I5 lbs. ; mastic, 5 lb. ; spirit,

2 quarts.

6. Pale shell-lac, 2\ lbs. ; mastic and san-

darac, of each 3 oz. ; spirit, 1 gall.; dissolve,

add copal varnish, 1 pint, and mix by roughly
agitating the vessel. All the above are used
in the manner described below.

7. Shell-lac, 12 oz.; wood naphtha, 1 quart

;

dissolve, and add of linseed oil, ^ pint.

8. Shell-lac, ^ lb. ; gum sandarac, \ lb.

;

spirit, 1 quart ; dissolve, add of copal varnish,

I pint; mix well, and further add of linseed

oil, ^ pint. The last two require no oil on the

rubber.

Ohs. The preparation of French polish is

precisely similar to that of other spirit or

naphthalic varnishes. Sometimes it is co-

loured, in order to modify the character of the
wood. A EEDDISH TINGE is given with dra-

gon's blood, alkanet root, or red sanders wood

;

and a tellow^ish tinge, by turmeric root or

gamboge. When it is simply desired to daeken
the wood, brown shell-lac is employed to make
the polish ; and when the object is to keep
the wood light coloueed, a little oxalic acid

(2 to 4 dr. to the pint) is commonly added.
These substances are either steeped in or

agitated with the polish, or with the solvent,

before pouring it on the ' gums,' until they
dissolve, or a sufiicient effect is produced.
French polish is not required to be so clear

and limpid as other varnishes, and is, therefore,

never artificially clarified. See Vaenish, and
helow.

FEENCH POLISHING. This process, now
60 generally employed for furniture and cabinet

work, is performed as follows :—The surface

to be operated on being finished off as smoothly
as possible with glass paper, and placed oppo-
site the light, the ' rubber ' being made as di-

rected below, and the polish (see above) being
at hand, and preferably contained in a narrow-
necked bottle, the workman moistens the mid-
dle or flat face of the rubber with the polish,

by laying the rubber on the mouth of the
bottle and shaking up the varnish against it,

once, by which means the rubber imbibes the
proper quantity to cover a considerable extent
of surface. He next encloses the rubber in a
soft linen cloth, doubled, the rest of the cloth

being gathered up at the back of the rubber
to form a handle. The face of the linen is

now moistened with a little raw linseed oil,

applied with the finger to the middle of it,

and the operation of polishing immediately
commenced. For this purpose the workman
passes his rubber quickly and lightly over the

surface uniformly in one direction, until the

varnish becomes dry, or nearly so, when he
again charges his rubber as before, omitting
the oil, and repeats the rubbing, until three

coats are laid on. He now applies a little oil

to the rubber, and two coats more are com-
monly given. As soon as the coating of var-

nish has acquired some thickness, he wets the
inside of the linen cloth, before applying the

varnish, with alcohol, or wood naphtha, and
gives a quick, light, and uniform touch over
the whole surface. The work is, lastly, care-

fully gone over with the linen cloth, moist-

ened with a little oil and rectified spirit or

naphtha, without varnish, and rubbed, as be-

fore, until dry.

The eitbbee for French polishing is made
by rolling up a strip of thick woollen cloth

(list) which has been torn off, so as to form
a soft elastic edge. It should form a coil,

from 1 to 3 inches in diameter, according to

the size of the work.
FRES'CO-PAINTING. See Painting.
FEICANDEAU. [Fr.] Among cooks, a

ragout, or fricassee of veal. The same term is

also sometimes applied to stewed beef, highly

seasoned.

FRICASSEE. [Fr.] A dish prepared by
stewing or semi frying, highly flavoured with
herbs, spices, or sauce. Small things, as

chickens, lamb, &c., and cold meat, are usually

formed into fricassees.

FRICTION, In a general sense, the act of

rubbing one body against another; attrition.

Friction. In mechanics this is the resist-

ance which the surface of a moving body meets
with from the surface of the body on which it

moves. To lessen the amount of friction in

machines, various unctuous substances, as oil,

tallow, soap, black-lead, &c., are used by en-

gineers. These substances act by imparting
smoothness to the points of contact, and thus
reduce their resistance to each other. The
full consideration of the subject belongs to

engineering.
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Friction. In medicine, friction, whether
simple or conjoined with liniments, is a thera-

peutical agent of considerable power. By it

the circulation is promoted in debilitated parts,

and medicinal substances (iodine, mercurials,

opium, &c.) are made to penetrate the pores oC

the skin. " The benefit of friction, which con-

sists of motion and heat, whether or not the

same be raised by rubbing the body with a
coarse cloth or the flesh-brush, has advan-
tages inconceivable and scarcely credible, by
which the obstructions of the pores and cuta-

neous glandules are opened, their stagnating
juices broken into small particles, dissolved,

and I'endered fit to be carried off in perspira-

tion, in the room of which, as my Lord Veru-
1am well observes, new juice will succeed with
new vigour to the body ; and longevitj', saith

that great naturalist, is this way most cer-

tainly promoted " (Daniel Turner).
Simple friction is performed by the hand

alone, or with a piece of flannel, a hair glove,

or a flesh-brush. "If it be properly per-

formed—namely, by short, brisk strokes with
the tips of the fingers, and with great celerity,

when the naked hand is the agent ; and if it

be continued for an hour .or upwards, and
repeated several times a day—its influence in

reducing swelled glands and swellings of the

joints, as well as in alleviating rheumatic pains,

is very great; but, besides being well per-

formed, the friction should be continued for

(at least) half an hour, in order to render it

useful." (Dr R. E. Grifiith.)

Gentle, slow, and equable friction, by pro-

ducing a continued repetition of an agreeable

impression on the nervous system, acts both
as an anodyne and hypnotic. For this purpose
" the operator should sit by the side of the

bed, and introducing the hand under the bed-

clothes, rub the legs or the arms (or other

parts) gently with equally lengthened but
slow movements. When the invalid is a child,

its influence is more powerful when aided by
a monotonous, but a soft tune, which, although
it operates upon a distinct sense, yet, by com-
bination, renders the friction more soporific."

(Grifiith.)

When the friction is accompanied with the

use of any acrid or irritating substance, or is

intended to introduce any active remedy into

the system, the rubbing should be brisk, and
of sufficient force to slightly abrade and in-

flame the cuticle ; and should be continued

until the substance, which is usually in the

form of an ointment, either wholly or par-

tially disappears, owing to its absorption by
the skin. The hand of the operator should,

in most cases, be guarded by a glove; other-

wise he is likely to share with the patient the

effects of the medicine, a result not always
agreeable or even safe.

FRIGOEIFIC MIXTURES. See Refeige-
EATION.

FKIT. The pulverulent materials of glass,

heated until they coalesce without melting.
See Enamel, Glass, &c.
FRIT'TERS. Pried batter. A species ot

pancake, containing fruit, sweetmeats, poultry,

meat, or fish.

Frep. 1. (M. Alexis Soyer.) "The following
is thirty receipts in one :"—So;ik crum of
bread, 1 lb., in cold water, q. s. ; take the same
quantity of any kind of boiled or roasted meat
(a little fat), and chop it into fine dice ; press
the water out of the bread

; put into the pan
butter, lard, or dripping, 2 oz., with chopped
onions, two teaspoonfuls; fry two minutes,
add the bread, stir with a wooden spoon until

rather dry, then add the meat, and season
with salt, 1 teaspoonful, pepper, ^ do., and a
little grated nutmeg if handy; stir till quite
hot; then further add two eggs, one at a time,

mix very quickly, and pour it on a dish to
cool; next roll it into the shape of small eggs,

then in flour, 'egg' them, and bread-crum
them ; lastly, fry iu abundance of fat to a nice

yellow colour, and serve either plain or with
any sharp or other savory sauce you fancy-
Innumerable dishes can be made in this way;
in fact, from everything that is eatable, and
at any season of the year—from the remains
of meat, poultry, game, fish, vegetables, &c.
The same can be done with chopped, dried,

or preserved fruits, simply using a 4 lb. more
bread, and sifting powdered sugar and cinna-

mon over them. Cream may also be used for

fruit, or curds.

Fritters are also (and more commonly) fried

in ordinary batter, instead of bread-crumbs.
" There is no end to what may be done with
these receipts." "They can be ornamented
and made worthy the table of the greatest

epicure if the bread be soaked in cream,
and spirits or liquor introduced into them."
(Soyer.)

2. Mrs. Rundell:

—

a. (Apple FfiiTTEES.)

See Fruit feittees.
b. (Buckwheat teittees, B. cakes, Bock-

INQS.) Made by beating up buckwheat flour

to a batter with some warm milk, adding a
little yeast, letting it rise before the fire for

30 or 40 minutes, then beating in some eggs
and milk or warm water, as required, and
frying them like pancakes. Buckwheat frit-

ters, when well prepared, are excellent. Made
without eggs and served up with molasses,

they form a common dish in almost every
breakfast in North America.

e. (Cued feittees.) From dried curd,

beaten with yolk of egg and a little flour, and
flavoured with nutmeg.

d. (Feench FEITTEES.) Commou pancakcs,

beaten up with eggs, almonds, and flavouring

sugar, orange-flower water, and nutmeg), and
the paste dropped into a stew- or frying-pan

half full of boiling lard, so as to form cakes

the size of large nuts, which are cooked till

brown.
e. (Feuit FEITTEES.) From the sliced fruits,

with rich batter.
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/. (SoxTPFLE FEITTEES.) Rich pancakes,

flavoured with lemon.

g. (Spanish feittbes.) From slices of

French rolls soaked in a mixture of cream,

eggs, sugar, and spices, and fried brown.

FROG. The esculent variety, in Europe, is

the common green or gibbous frog, the liana
esculenta of Linnseus. As an aliment, it is

much esteemed on the Continent, the hind
legs only being eaten. Its liver is among
the simples of the Ph. L. 1618, and was once

considered a useful remedy in certain forms of

ague.

The Americans eat the bull-frog (the Itana
taurina). This variety of the edible frog,

which is a native of the Northern States and
is much prized as a table delicacy, has been
lately introduced into France by the Societe

d'Acclimatisation. Its flesh, when cooked, is

said to have a taste very like that of turtle.

In South Africa, a large frog called Mat-
lametlo is eaten. Frogs are also favourite

food with the natives of China and Australia.

FROa OINTMENT or Thrush Mixture.

Brown syrup, 90 grammes ; verdegris, 6
grammes ; strong acetic acid, 10 grammes

;

solution of perchloride of iron, 2 grammes.
(Hager.)

FROST-BITES. When those parts of the

body in which the circulation of the blood is

most languid are exposed to extreme cold, they

quickly become frozen, or, as it is called, ' frost

bitten.' The fingers, toes, ears, nose, and chin

are most liable to this attack. The remedy is

long-continued friction with the hands or cold

flannel, avoiding the fire, or even a heated
apartment.

FROSTBEULENTINCTUR, FROSTBEULEN-
WASSER — Chilblain Tincture, Chilblain

Water. Manufactured by a chiropodist of

Munich. It is a solution of 2 grammes zinc

sulphate in 60 grammes water. (Wittstein.)

FROSTSALBE—Frost Ointment (Wahler,

Kupferzell). Mutton tallow, 24; hog's lard,

24; iron oxide, 4; heat it in an iron vessel,

stirring continually with an iron rod until the

whole has become black; then add 4 parts

Venice turpentine, 2 parts bergamot oil, and 2

parts Armenian bole rubbed smooth with
olive oil.

FRUIT. Syn. FEUCTirs, L. Among bo-

tanists this is the mature ovary or pistil, con-

taining the ripened ovules or seeds. In fami-

liar language, the term is applied to any
product of a plant containing the seed, more
especially those that are eatable.

Fruits are extensively employed as articles

of diet by man, both as luxuries and nutri-

ment. The fruit of the cereals furnishes our

daily bread ; that of the vine gives us the

well-known beverage, wine, whilst other va-

rieties enrich our desserts, and provide us with

some of our most valuable condiments and
siromatifs. The acidulous and subacid fruits

are antiseptic, aperient, attenuant, diuretic,

and refrigerant. They afford little nourish-

ment, and are apt to promote diarrhoea and
flatulency. They are, however, occasionally

exhibited medicinally, in putrid affections, and
are often useful in bilious and dyspeptic com-
plaints. The farinaceous fruits (grain), as

already stated, furnish the principal and most
useful portion of the food of man. The oleo-

fariuaceous (nuts, &c.) are less wholesome and
less easy of digestion than those purely fari-

naceous. The saccharine fruits, or those

abounding in sugar, are nutritious and laxa-

tive, but are apt to ferment and disagree with
delicate stomachs when eaten in excess. Stone
fruits are more difficult of digestion than the
other varieties, and are very apt to disorder

the stomach and bowels.

As a rule, fruit should never be eaten in

large quantities at a time, and only when
quite ripe. It then appears to be exceedingly

wholesome, and to be a suitable corrective to

the grossness of animal food. It also exercises

a powerful action on the skin, and is a specific

for scurvy in its early stages. Many cuta-

neous diseases may likewise be removed by the

daily use of a moderate quantity of fruit, or

other fresh vegetable food. Cases are not un-
common which, after resisting every variety

of ordinary medical treatment, yield to a
mixed fruit or vegetable diet.

Fruits should be gathered in dry weather,

and preferably about noon, because the dew
and moisture deposited on them during the

night and earlier part of the morning has

then evaporated. They should be quite ripe

when gathered, but the sooner they are re-

moved from the tree after this point is arrived

at, the better. Immature fruit never keeps so

well as that which has ripened on the tree;

and overripe fruit is liable to be bruised and
to lose flavour. The less fruit is handled in

gathering the better. Some of them, as

PEACHES, NECTAEINES, GEAPES, PLUMS, &C.,

require to be treated with great delicacy, to

avoid bruising them or rubbing off the bloom.

Some fruit, as a few varieties of apples, peaes,

and OEAN&ES, &c., are gathered before they

are fully ripe, in order that they may the better

undergo the perils of transit and storeage.

Fres. Ripe fruits are commonly preserved

in the fresh state by placing them in a cool

dry situation, on shelves, so that tliey do not

touch each other; or by packing them in

clean, dry sand, sawdust, straw, bran, or any
similar substance, with like care, to preserve

them from the action of air and moisture. An
excellent plan, commonly adopted for dessert

fruit in this country, is to wrap each separately

in a piece of clean, dry paper, and to fill small,

wide-mouthed jars or honey-pots with them.

The filled pots are then packed one upon
another (see engr.) in a dry and cold place (as

a cellar), where the frost cannot reach them.

The space (a) between the two pots may be

advantageously filled up with plaster of Paris

made into a paste with water. The joint is

thus rendered air-tight, and the fruit will keep
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good for a long time. The
mouth of the top jar is covered

with a sUite. For use, the jars

should be taken oue at a time

from the store-room as wanted,

and the fruit exposed for a

week or ten days in a warm
dry room before being eaten,

by which the flavour is much
improved.

Fruit is preserved on the

large scale for the London
market by placing in a cool situation first

a layer of straw or paper, and so on alter-

nately, to the height of 20 or 25 inches, which
cannot be well exceeded, as the weight of the

superincumbent fruit is apt to crush or injure

the lower layers. Sometimes alternate layers

of fruit and paper are arranged in baskets or

hampers, which are then placed in the cellar

or fruit-room. The baskets admit of being

piled one over the other without injury to the

fruit. The use of brown paper is inadmissible

for the above purposes, as it conveys its pecu-

liar flavour to the fruit. Thick white-brown
paper is the cheapest and the best.

Fruit Essences (Artificial). These remark-
able products first attracted attention at the

Exhibition of 1851. To speak somewhat gene-

rally, they are mixtures of amylic, butyric,

pelargonic, valerianic, and other ethers, in

alcohol. By judicious mixture, the flavour of

almost any fruit can be more or less perfectly

imitated. The artificial essences are generally

coloured to represent the juice of the fruit from
which they are supposed to be derived. The
ESSENCE OF JARGONELLE PEAR and the ESSENCE
OF APPLE, wliich are, perhaps, the best of all

the artificial essences, are respectively formed
from the acetate andvalerianate of amtle.
See Amtle, Essence, &c.

FEU'MENTY. Wheat boiled in water until

quite soft, then taken out, drained, thinned

with milk, sweetened with sugar, and fla-

voured with nutmeg. When currants and eggs
are added, it forms 'Somersetshire fru-
menty.' Some persons boil the wheat like

rice. " Eaten with milk, in the evening, for

some time, it will often relieve costiveness."

(Griffith.)

FEY'ING. " The fryingpan is, without

doubt, the most useful of all kitchen imple-

ments, and, like a good-natured servant, is

often imposed upon and obliged to do all the

work, while its companion, the gridiron, is

quietly reposing in the chimney corner."
" The usual complaint of food being rendered

greasy by frying is totally remedied by saute-

ing the meat in a small quantity of fat, butter,

or oil, which has attained a proper degree of

heat, instead of placing it in cold fat, and let-

ting it soak while melting." "According to the

(common) mode in which all objects are cooked
which are called fried, it would answer to the

French word ' saute,' or the old English term
' frizzle j' but to fry any object, it should be

immersed in very hot fat, oil, or butter." " To
frizzle, saute, or, as I will now designate it,

semi-fiy, is to place in the pan any oleaginous

substance, so that, when melted, it shall cover

the bottom of the pan by about two lines j and
when hot, the article to be cooked is to be
placed therein. To do it to perfection requires

a little attention, so that the pan shall never

get too hot. It should also be perfectly clean

—

a great deal depends on this." (Soyer.)

According to the writer quoted above, a
chop or steak, for frying, should be chosen

f of an inch thick, and should " never exceed

one inch, nor be less than half an inch, and to

be as near as possible of the same thickness all

over." "An ill-cut chop (or steak) never can
be but ill-cooked ; you can always equalise

them (when bndly cut) by beating them out
with a chopper."

" The motive of semi-frying food is to have
it done quickly ; therefore, to fry a whole fowl,

or even half (for example), is useless, as it

could be cooked in a diff"erent way in the same
time; but to semi-fry a fowl (in joints or

pieces), with the object of having it quickly

placed on the table, in order to satisfy a good,

and perhaps fastidious appetite, it should be
done in a similar way to that practised in

Egypt some 3000 years since, and of late years

for the great Napoleon—that is, cooked in oil.

In France this dish is called ' Poulet a la Ma'
renffo.' It is related that the great conqueror,

after having gained that celebrated victory,

ate three small chickens at one meal done in

this way, and his appetite and taste were so

good, and he approved of them so highly, that

he desired that they may always be served

in the same way during the campaign."
" For many objects I prefer the frying-pan

to the gridiron ; that is, if the pan is properly

used. As regards economy, it is preferable,

securing all the fat and gravy, which is often
lost when the gridiron is used." " This simple

batterie de cuisine" may be employed " equally

as well in the cottage as in the palace, or in the

bachelor's chamber as in the rooms of the
poor." (Soyer.)

FUCH'SIN. See Tar Colours.
FUCUS'A.MID, FU'CUSINE, and FU'CU-

SOL. Compounds obtained by Dr Stenhouse
from several varieties of FUCUS by treatment
with sulphuric acid, as in the preparation of

FURFURINE (which See).

FU'EL. Matter used for the production
ofheat by burning. The principal substances

employed as fuel are

—

anthracite, charcoal,
COAL GAS, coke, OIL, SPIRIT, PITCOAl, TURF,
and WOOD.
The heating power of almost every descrip-

tion of fuel has been determined by the direct

experiments of Lavoisier, Regnault, Andrews,
and others j the general principle of their

methods consisting in the use of an apparatus
wherein the entire heat of combustion was
absorbed by a known weight of water, the

whole arrangement being protected from th&
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influence of external clianges of temperature,

and tlie increase of the temperature of the

water being known by the simultaneous indi-

cation of several delicate thermometers sus-

pended in it. The real value of such determi-

nations is simply relative. The imperfect

character of most boiler and furnace arrange-

ments, and the large quantity of fuel which
passes into the ' ash-pit' unconsumed, together

with the irregular 'draught,' and the amount
of heat absorbed by excess of cold air, result

practically in an enormous loss of heating

power, even under the most careful manage-
ment. The mechanical condition of a fuel must
be considered in estimating its value. In a

series of trials instituted by the Government
it was a si7ie qua non that the toughness of

each kind of coal must be such, for naval use,

as to resist, without crumbling, the constant

friction in the ship's hold, at the same time

that its ' fracture' must be such that it packs

into the smallest possible space.'

In the chemical laboratory COAL GAS is now
generally employed as fuel. It is cheap and
manageable, and, with proper apparatus, may
be made to supply almost any amount of heat.

Where gas cannot be conveniently procured,

OIL and SPIEIT are used as fuel for lamps. See

Anthracite, Chaecoal, Coke, Fuen'ace,

PiTCOAL, &c., also heloio.

Fuel, Econom'ical. Various mixtures have

been recommended under this name. The
following is one of the best :

—

Prep. Small coal, charcoal, or sawdust, 1

part; clay, loam, or marl, 1 part; sand, or

ashes, 2 parts ; water, q. s. ; make the mass up
•wet into balls. For use, these balls are piled

on an ordinary fire to a little above the top

bar. They are said to produce a heat con-

siderably more intense than that of common
fuel, and ensure a saving of one half the quan-

tity of coals, whilst a fire thus made u]) will

require no stirring, nor fresh fuel for ten hours.

The quantity of the combustible ingredient in

them should be doubled, when they are in-

tended to be used with a very little foundation

of coal.

Ohs. Of late years simple nuE-CLAT balls
Lave been much used for radiating heat from
parlour- grates, and so effecting saving in the

consumption of fuel. They are very useful

for partially filling up those roomy, old-

fashioned, badly-constructed grates, which are

still to be found in many private houses.

Peat and TUEr, both recent and charred,

are commonly used as fuel by the lower classes,

in neighbourhoods where they are plentiful.

Fie cones or tops contain a great quantity

of solid woody in addition to the resinous

matter, and are well adapted for domestic

fires.

Fuel, Prepared. Syn. Compressed tuel.
Patent e.. Steam f. Many artificial fuels

' I'or fall information on coal and otlier fuels, refer to

Ure's 'Diet, of Aits, Manufactures, &c.;' Percy's 'Metal-
lurgy ;' and Wall's ' Diet, ot Chemistry.'

are now in use. The greater number have
one character in common—they are composed
of small coal cemented by some bituminous
matter. The following are the principal

kinds :

—

Fuel, Abeedaee Patent Steam. From
the ' small' of the South Wales Steam Coal
mixed with coal, pitch, and compressed by
hydraulic machinery. The pitch is broken
up, and thoroughly mixed with the small coal

over a furnace, in iron pans, in which shafts

with obliquely attached blades are continually

revolving. The mixture is afterwards pressed
into iron moulds by a force equal to about 2^
tons per inch. The weight of a cubic foot of
this excellent fuel is 80 lbs. j the space occupied
by 1 ton, 28 cubic feet.

Fuel, Case and Moeeis's Patent. From
the ' small' of the ' best steam coal,' ground
moderately fine, treated so as to absorb a
certain portion of liquid coal tar, and then
pressed by machinery into blocks. It is said

to occupy less space by about 10§ than ordinary
coal.

Fuel, Geant's Patent. This is formed of
coal dust, 1 cwt., and coal-tar pitch, 20 lbs.,

melted together by a heat of 220° Fahr., and
moulded into blocks the size of common bricks,

under a pressure of 5 or 6 tons. These are,

lastly, whitewashed. It is heavier than com-
mon steam coal, and is said to go fully one
third further, by which facility of transport

and economy is combined.

Fuel, Pueieied Block. This is prepared

by the torrefaction of washed coal dust, and is

said to possess in a remarkable degree the

advantages of both coke and steam coal.

FU'LIGOKA'LI. Frep. (Dr Polya.) Caustic

potassa, 1 part ; water, q. s. ; dissolve ; add of

wood soot, 5 parts ,• boil 1 hour, dilute with
water, filter, evaporate the filtrate to dryness,

and put the product at once into warm, dry
bottles.

—

Dose, 2 to 3 gr., thrice a day, made
into pills, which must be coated with guui and
kept from the air. (See heloto.)

Fuligokali, Sulphuretted. Syn. Fuligokali
SULPHUEETUM, L. Prep. (Dr Polya.) Caustic

potassa, 7 parts ; sulphur, 2 parts j water, q. s.;

dissolve with heat, add of fuligokali, 30 parts,

evaporate to dryness, and preserve it in weU-
corked dry bottles.

—

Dose, Sfc. As the last.

Ohs. M. Gibert states that he has tried

both fuligokali and sulphuretted fuligokali on
his patients at the Hospital Saint-Louis, both

internally and externally, with manifest ad-

vantage in various obstinate chronic skin

diseases. He made a pomade of 30 grammes
(say 1 oz.) of lead ointment, and 1 or 2 grammes
(say 20 to 25 gr. of fuligokali, in which he
recognised positive resolvent, detersive, and
stimulant properties. See Antheacokali.
FULLER'S EARTH. Syn. Cimolia, C.

TEEEA, L. A soft, unctious, friable, greenish

or yellowish-grey species of clay, containing

53g of silica, lo"^ of alumina, and about 9§ of

oxide of iron. After being dug out of the
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earth it is thoroughly dried in ovens, and
then thrown into cokl water, where it soon

falls to powder, and is purified by the common
process of edulcoration or wasliing-over. It

is extensively used to extract oil and grease

from cloth in the process of ' fulling ;' it forms
an excellent filtering powder for oils, aud is

applied as a cooling and healing dressing

by the poor to inflamed breasts, excoriations,

&c.

FUL'MINATING COMPOUNDS. These are

numerous, and are scattered through several

distinct classes of bodies. Among the most
powerful and dangerous are the chloride and
iodide of nitrogen and the fulminates of silver

and mercury.
Fulminating An'timony. Syn. Pteopho-

EUS OF ANTIMONY, L. Prep. Tartar emetic

(dried), 100 parts ; lampblack or charcoal

powder, 3 parts ; triturate together, put it

into a crucible that it will three fourths fill

(previously rubbed inside with charcoal pow-
. der), cover it with a layer of dry charcoal

powder, and lute on the cover j after 3 hours'

exposure to a strong heat in a ' reverberatory

furnace,' aud 6 or 7 hours' repose to allow it

to cool, &c., cautiously transfer the solid con-

tents of the crucible, as quickly as possible,

without breaking it, to a wide-mouthed
.
stoppered phial, where, after some time, it

. will spontaneously crumble down into a
powder.

Obs. When the above process is properly

conducted, the resulting powder contains po-

tassium, and fulminates violently on contact

with water. A piece the size of a pea intro-

• duced into a mass of gunpowder explodes it

on being thrown into water, or on its being
moistened in any other manner.

Fulminating Bis'muth. Prep. From bis-

muth, 120 parts ; carburetted cream of tartar,

60 parts ; nitre, 1 part. Very rich in potas-

sium.— Pyop., <§re., resemble those of the last.

We have been assured that this is the com-
pound used by the late Capt. Warner for some
of his secret fusees.

Fulminating Cop'per. Syn. Fulminate
OF COFFEE. Prep. Digest copper (in pow-
der or filings) with fulminate of mercury' or of

silver, and a little water. It forms soluble

green crystals that explode with a green
flame.

Fulminating Gold. Prep. Recently preci-

pitated peroxide of gold is digested in strong
liquor of ammonia for 24 hours, and the re-

sulting product is dried in the open air or at

a temperature below 180° Fahr., care being
taken to aVoid the slightest friction, lest

it should explode. A deep olive-coloured

powder,
Ohs. This compound can only be safely

made in very small quantities at a time, as

without great care it explodes with extreme
violence. This is caused by the slightest fric-

tion or sudden increase of heat. Its fulminat-

ing property may be destoyed by boiling it

in pearlash lye, or weak oil of vitriol ; and by
heating the residuum after washing it in water,

pure gold will be obtained.

Fulminating Mer'cury. Syn. Fulminate,
Fulminate of meucuet. Prep. 1. Mercury,
1 part ; nitric acid (sp. gr. 1'375), 12 parts

;

dissolve, add at intervals, to this solution, al-

cohol (sp. gr. -850), 16-3 parts ; apply heat till

the effervescence and cloud of gas disappears,

adding, gradually, on the action becoming
violent, 16'3 parts more of alcohol.

—

Product.

112^ of the mercury employed.
2. Mercury, 100 parts; nitric acid (sp.gr. 1"4).

1000 parts (or 740 parts by measure); dissolve

by a gentle heat, and when the solution has
acquired the temperature of 130° Fahr., slowly
pour it through a glass funnel tube into alco-

hol (sp. gr. -830), 830 parts (or 1000 parts by
measure) ; as soon as the effervescence is over,

and white fumes cease to be evolved, filter

through double paper, wash with cold water,

and dry by steam (not hotter than 212°) or

hot water. The fulminate is then to be
packed in 100 gr. paper parcels, and these

stored in a tight box or corked bottle.

—

Pro-
duct, 130§ of the weight of mercury em-
ployed.

Prop., Sfc. Small brownish-grey crystals,

which sparkle in the sun ; entirely soluble in

130 parts of boiling water, and deposited as

the solution cools under the form of beautiful

pearly spangles. It greatly resembles fulmi-

nate of silver in its appearance and general

properties. It explodes violently by both fric-

tion and percussion, but unlike the silver-salt,

merely burns with a sudden and almost noise-

less flash when kindled in the open air.

Ohs. The second formula is not only the
cheapest, but the best and safest. The first is

more expensive and dangerous. There is no
little hazard in pouring the alcohol into the
nitric solution ; for at each effusion an ex-

plosive blast takes place; whereas, by pouring
the solution into the alcohol, no danger what-
ever is incurred. This preparation is used for

priming the copper percussion caps for fowl-

ing-pieces, muskets, &c. Dr Ure, in his first

report to the Board of Ordnance, recommended
the use of a spirituous solution of gum sanda-
rac, as the best substance for diluting the ful-

minate, and fixing it in the caps ; but in a sub-

sequent report to the same Board, he stated

that a solution of mastic in spirit was to be
preferred. At the present time the following

composition is applied to the interior of per-

cussion caps in quantities varying from "2 to
'3 of a grain :—Chlorate of potassium, 26
parts ; nitre, 30 ; fulminate of mercury, 12

;

sulphur, 17 ;
ground glass, 14 ; gum, 1, making

altogether 100 parts. (Watts.)

Caution. Fulminate of mercury should only

be dried in small parcels at a time, and these

should be placed at a distance from each other.

The dreadful explosion which occurred some
years ago at Apothecaries' Hall, and by which
Mr Hennel, the talented chemist of the Apo-
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thecaries' Company, lost his life, was occa-

sioned by the spontaneous detonation of this

substance.

Fulminating Plat'imim. Syn. Piatikum
njLMiNANS, L. Prep, By acting on binoxide

of platinum with pure ammonia. It is analo-

gous to the gold and silver ammonio-com-
pound.

Fulminating Powder. Syn. DETONATiNa
POWDER; PULVIS EtTLMINANS, L. Prep. 1.

Nitre, 3 parts; carbonate of potash (dry), 2
parts; flowers of sulphur, 1 part; reduce tbem
separately to fine powder, before mixing them.
A little of this compound (20 to 30 gr.),

slowly heated on a shovel over the fire, first

fuses and becomes brown, and then explodes

with a deafening report.

2. Sulphur, 1 part; chlorate of potassa, 3
parts. When triturated, with strong pressure,

in a marble or wedgwood-ware mortar, it

produces a series of loud reports. It also ful-

minates by percussion.

3. Chlorate of potassa, 6 parts ; pure lamp-
black, 4 parts ; sulphur, 1 part. A little placed

on an anvil detonates with a loud report, when
struck with a hainmer. No. 1 is the substance

commonly known as ' FULMINATING POWDEE.'
See Blasting Powder.

Fulminating Sil'ver. Syn. Aegentum ful-
MINANS, L. Two very distinct compounds are

known by this name, the one containing oxide

of silver and ammonia, and the other being a

true fulminate of silver.

Prep. 1. (Ammonia-compound of silver,

Beethollet's fulminating siltee.)— a.

Digest oxide of silver (recently precipitated

and dried by pressure between bibulous paper)
in concentrated liquor of ammonia, for 12 or 15
hours, pour off the liquid, and cautiously dry
the black powder in the air, in divided por-

tions. The decanted ammoniacal liquor, when
gently heated, yields, on cooling, small crys-

tals, which possess a still more formidable
power of detonation than the black powder,
and will scarcely bear touching, even whilst

under the liquid.

h. Dissolve chloride of silver in strong liquor

of ammonia, cautiously add pure potassa (in

fragments), ''and when effervescence ceases,

decant the fluid portion, and wash and dry the
powder, as before.

2. (Fulminate of silter, Brugnatelli's
FULMINATING SILVER ; AEQENTI FULMINAS,
L.)

—

a. Pour alcohol, 1 oz., on nitrate of silver

(in fine powder), 100 gr., previously placed in

a capacious flask or beaker glass, and shortly

afterwards add sti'ong nitric acid, 1 oz.; as

soon as all the powdered nitrate assumes the
form of white clouds, add cold distilled water,

q. s. to suspend the ebullition, and next col-

lect the powder on a filter, and otherwise

proceed as with the ammonia-compound
(above).

h. (Fownes.) Metallic silver, 40 to 50 gr.

;

nitric acid (sp. gr. 1'37), f fl. oz.; dissolve by
the aid of a gentle heat, add, whilst the solution

is still hot, alcohol, 2 fl. oz., and again apply
heat until reaction commences ; the fulminate
slowly separates from the hot liquid under the
form of small, brilliant, white, crystalline

plates, which, after being slightly washed with
a little cold distilled water, are to be distributed
upon separate pieces of filtering paper, in por-
tions not exceeding 1 or 2 gr. each, and left to

dry in the air. When dry, the papers are to

be folded up, and carefully preserved in a box
or bottle. A sixpence and the strongest com-
mercial nitric acid and rectified spirit answer
for the above purpose.

c. (Liebig.) Grain silver, 1 part; nitric acid
(sp. gr. 1"36 to 1'38), 10 parts; dissolve at a
gentle heat, and add the solution to alcohol of

85g-, 23 parts; apply a gentle heat till the
liquid begins to boil, then remove it from the
fire and set it aside to cool ; the fulminate of
silver is deposited in lustrous, snow-white,
acicular crystals, and when washed and dried,

equals in weight that of the silver employed.
Prop., Sfc. The properties of both com-

pounds are very similar. Those of the true
FULMINATE OF siLVEE (No. 2) need only be
considered here. This dissolves in 36 parts of

boiling water, but the solution deposits the

greater portion of the fulminate as it cools. It

is one of the most dangerous substances for

which we are indebted to modern chemistry.

It explodes with unparalleled violence by fric-

tion or percussion, or when strongly heated,

or when touched with strong sulphuric acid ;

the metal is reduced, and a large volume of

gaseous matter suddenly liberated. Strange
to say, though its explosive tendency is so

great that it can be hardly made, handled or

kept, with safety, it may, when very cautiously

mixed with oxide of copper, be burned in a

tube to determine its composition, in a similar

manner to that employed in the analysis of

other organic substances. Many frightful

accidents have happened from the spontaneous
explosion of this substance. 1 or 2 gr. are

the most that can be exploded with safety in a
building or confined space.

Fulminating Zinc. Syn. Fulminate op
ZINC ; ZiNCUM FULMINANS, ZiNCI FULMINAS,
L. Prep. From fulminate of silver, zinc

filings, and a little water, digested together,

as FULMINATING COPPEE.
FULMINA'TION. Syn. FuLMiNATio, L.

Detonation. A sudden explosion, accompanied
with a loud report and extreme violence. Some
chemists, without sufficient reason, have en-

deavoured to confine the application of the

term to the explosion of a fulminate.

FUMIGA'TION. Syn. Fumigatio, Suffu-
MiGATio, L. Fumigations (fumigationes)
are vapours of gases extemporaneously extri-

cated for the purpose of destroying contagious

or noxious miasmata or effluvia, or to mask
unpleasant odours, or to produce a medicinal

action on those parts of the body with which
they are brought in contact.

Fumisatious, for the purpose of obviating or
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'maslcing unpleasant odours in the sick chamber,
must never be employed to the neglect of

cleanliness and ventilation ; for most of them,

instead of purifying the air, actually render it

less fit for respiration. The common practice

of burning Scented paper, pastilles, sugar,

juniper berries, benzoin, cascarilla, &c., so as to

create an odoriferous smoke, is of this character.

As disinfecting agents, they are probably use-

less, and are 'elics of an ancient custom of

burning frankincense and otlier odorous sub-

stances in vitiated air, to overcome the fetor

which is more or less present. The fumes thus

diffused through the atmosphere " disguise

unpleasant odours; but they accomplish no-

thing more. The infection remains not only

unaltered by the diffusion of the most powerful

aromatic vapours, but its deleterious properties

are sometimes augmented by them."

'

Among the various substances used as dis-

infecting FUMIGATIONS, chlorine, by almost

general consent, holds the first place. Dr
Carmiehael Smyth recommended nitrous acid,

vyhich is even now preferred by Dr Christison

to chlorine ; whilst Prof. Graham regarded the

fumes of burning sulphur as more efficacious

than either of these substances. The vapours
of hydrochloric acid and of vinegar, and the

smoke of gunpowder, which once had their advo-

cates, have now justly sunk into disfavour.

No apartment should be submitted to fumi-

gation until it is vacated; as until then its

thorough disinfection is impossible, and but

little benefit or immunity from contagion is

conferred by any aerial disinfecting agent, the

presence of which fails to cause discomfort to

the patient.

Of all common diseases, scarlet fever appears

to be the one most requiring fumigation. For
this purpose, chlorine gas or heat should be

employed. The infectious matters of certain

diseases, especially scarlet fever, are either

dissipated or destroyed at a heat slightly above
that of boiling water. (Dr Henry.) Con-
tagious diseases are very commonly propagated
in this metropolis by persons having their linen

washed by laundresses who perform their opera-

tions in the same sinks of dirt and misery in

which they live. See CiGAES (in 'pharmacy).

Disinfectant, Inhalation, &c., and helow.

Pumigation, Ace 'tic. Syn. Fumigatio ace-

TICA, L. The fumes of strong vinegar or acetic

acid, obtained by heating the liquid over a

lamp, or by sprinkling it on a hot shovel.

Aromatic vinegar in this way yields very re-

freshing fumes, and was formerly thought more
efficacious than simple acetic acid.

Fumigation, An'odyne. Sijn. Fumigatio
ANODYNA, L. Prep. (Trousseau & Reveil.)

Stramonium and sage, equal parts, sufficient

to fill a small pipe. Smoked in spasmodic

asthma, irritating coughs, &c.

1 We deem it right to remark tliat a different opinion

respecting tlie disiiifectiii"; power of odoriierous smoke is

nnw held by many scientific men. According to this

opinion, the minute particles of aromatic substances do
really destroy or render inert the noxious miasmata,

vol. I.

Fumigation, Aromat'ic. See Balsamic fu-
migation.

Fumigation, Balsamic. Syn. Aromatic fu-
migation; Fumigatio aromatica, F. bal-
samica, L. Prep 1. From gum benzoin,

either alone or mix'ed with olibanum or

styrax, thrown on hot cinders or a heated
shovel.

2. (Dr Dohrn.) Gum olibanum, 4 parts;

gum beuzoin, styrax, and flowers of roses and
lavender, of each 1 part ; to be reduced to

powder, and used as before.

3. Amber, mastic, and olibanum, of each
3 oz. ; benzoin and styrax, of each 1 oz.;

camphor, 1 dr. As last. The above are used
in hooping-cough, asthma, &c.; a small quan-
tity only being employed at a time.

Fumigation, Belladon'na. Syn. Fumigatio
belladonna, L. Prep. (M. Schroeder.)

From dried belladonna leaves, 1 to 2 dr. ; as

before. In spitting of blood, asthma, tick-

ling cough, &c.

Fumigation, Chlorine. Syn. Disinfecting
FUMIGATION, GUYTON-MORVEAU'S F. ; FUMI-
gatio chloeinii, L. Prep. 1. (P. Cod.)

Common salt, 3 parts ; water and sulphuiic

acid, of each 2 parts ; black oxide of manga-
nese 1 part ; mix in a shallow vessel, placed

in the centre of the apartment. This is used

to disinfect unoccupied rooms.

2. Hydrochloric acid and powdered black

oxide of manganese mixed in proportions so as

to make a thin paste. Used as directed under 1.

3. Chloride of lime, either sprinKled on the

floor (if uncarpeted) or (if carpeted) placed

about the room in shallow dishes. Used for

inhabited rooms, and on shipboard, &c.

4. A solution of chloride of lime (1 oz. of

the chloride to each quart of water). Used as

the last but more freely.

Obs. Chlorine fumigations, although so po-

pular, and so much relied on by many medical

practitioners, are apparently useless in pre-

venting the progress of certain contagious

diseases. " In Moscow, chlorine was exten-

sively tried and found unavailing, nay, even in-

jurious, in cholera." (Dr Pereira.) "At the

time that the cholera hospital was filled with

clouds of chlorine, then it was that the greatest

number of the attendants were attacked."

(Dr Albers.) At the Smallpox Hospital,

where chlorine was tried, with the view of ar-

resting the progress of erysipelas, " all offen-

sive smell was removed, but the power of

communicating the disease remained behind."

(' Loud. Med. Gaz.') Notwithstanding these

marked failures, the confidence of many emi-

nent members of the profession continues un-

abated. "As a fumigating agent, disinfectant

and antiseptic, chlorine, I believe, stands un-

rivalled." " For destroying miasmata, noxious

efSuvia, and putrid odours, it is the most pow-
erful agent known." (Dr Pereira.) Our
own experience leads us to the conclusion that

chlorine is more useful in neutralising the

contagious or morbific matter of fevers (espe-

49
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cially of scarlet fevers) and putrid diseases

generally, than of the other diseases in which
it has been employed.

Fumigation, Hydrochlo"ric. Syn. Mtieiatic
FUMIGATION ; FUMiaATIO MUEIATICA, P.

ACiDi HTDEOCHiORici, L. Prep. From com-
mon salt placed in a cup or saucer, and an

equal weight of sulphuric acid poured over it.

Now seldom used. It rapidly neutralises am-
moniacal fumes.

Fumigation, I'odine. Syn. Fttmigatio io-

DINll, L. Prep. 1. From iodine, 5 to 25 gr.,

or more, according to extent of surface, placed

on a heated iron contained in a box or case

in which the limb is enclosed. In the usual

skin diseases in which the use of iodine is

indicated. Iodine may be readily diffused

through the atmosphere by placing a small

quantity on a hot plate. Duroy says iodine

powerfully arrests putrefaction.

2. (Compound; Fttmigatio iodinii com-
posita—Sellers.) Iodine, 20 gr. ; red sulphide

of mercury, 40 gr. ; sulphur, 6 dr. ; mix, and
divide into 12 powders. One to be used, as

the last, 3 times daily ; in lepra, psoriasis, &c.

Fumigation, Mercu"rial. Syn. Fumigatio
MURCUEiALis, L. Prep. (Bouchardat.) Oli-

banum (in powder), 2 parts; red sulphide of

mercury, 3 parts. A little is sprinkled on
red-hot coals or a heated shovel held beneath
the part ; or the fumes are inhaled. Obs.

Abernethy used the black oxide of mercury
(l^to 2 dr.), and applied it to the whole body,
excepting the head, in a similar way to the
sulphur bath, and continued the application

for about a quarter of an hour. See Candles,
(Mercurial), and No. 2 (above).

Fumigation, Mu'riatic. See Hydeochloeic
F. {above).

Fumigation, Ni'trous. Syn. Fttmigatio Ni-

a?EOSA. Prep. (P. Cod.) Sulphuric acid, di-

luted with half its weight of water, is placed

in a porcelain cup (any shallow vessel of glass

or earthenware will do), placed over heated
cinders, and small quantities of powdered nitre

added to it from time to time.

Obs. Heat causes the gas to be evolved
more rapidly, and thus renders the fumes more
offensive, without increasing their efficacy.

Equal weights of oil of vitriol and water are

the proportions usually employed, \ oz. of

nitre is said to be sufficient for a small

room. (Dr. Bateman.) The vessel contain-

ing the ingredients should be placed in an
elevated position in the centre of the apartment.
Dr Carmichael Smith, who introduced

nitrous acid gas as a fumigation (1799), re-

ceived a reward of £5000 from Parliament for

publishing his formula.

Fumigation, Sulphu'rous. Syn. Fumigatio
BULPHUEOSA, F. SULPHUEIS, L. Prep. 1.

The gas produced by burning sulphur, sul-

phurous anhydride, or, as Mr Keates has sug-
gested, by burning bisulphide of carbon.

To guard against the danger arising from
fire, when sulplmr is burnt for the purposes of

fumigation, the operator is advised to proceed
as follows :—Having closed the fireplace, win-
dows, &c., of the apartment to be disinfected,

procure a common pail or a large earthenware
pan, and place it in the centre of the room ;

tlien into the middle of the pail or pan put
upside down an ordinary flower-pot. Then
pour water into the pail or pan (as the case

may be) until it nearly reaches to the top of

the inverted flower-pot. Now stand on the

flower-pot a plate or saucer of earthenware
or common crockery, sufficiently large to hold
the quantity of sulphur required

;
place this

quantity of sulphur in the plate or saucer, and
put on it a few live coals ; then close the door
of the apartment, and leave it undisturbed for

six or eight hours. At the expiration of this

time the door may be opened, as well as the

windows, the barricade being at the same time
removed from the fireplace; a thorough
draught of air being thus established, the sul-

phurous smell will soon disappear. During
the fumigation all articles within the room
should be spread out so as to expose as great

a surface as possible. " The cubic space to be

thus disinfected should be calculated by multi-

plying the length, height, and breadth together,

and taking an ounce and a half of sulphur for

every 100 cubic feet. For a small bedroom one
pound of sulphur would be sufficient. Indeed,

eighteen ounces would suffice for a room
measuring 12 ft. x 10 ft. x 10 ft."

'

2. Flowers of sulphur, 7 parts ; nitre, 4
parts ; benzoin and olibanum, of each 2 parts

;

camphor, 1 part; pressed into the bowls of

tobacco-pipes, and lighted with a quick-match.

See Bath and Disinfectant.
Fumigation, Tar. Syn Fumigatio picea,

SUFFUMIGATIO PICIS XIQUIDiE, L. Prep. 1.

Vegetable tar, 1 part ; water, 7 or 8 parts

;

mix, and let it simmer in an open vessel set

over a spirit lamp placed near the centre of

the apartment.

2. (Sir A. Crichton.) Norway tar, 1 lb.

;

powdered carbonate of potash, | oz. or 1 oz. ;

mix, and heat it as last. The potash is added
to neutralise any volatile acid. Formerly
highly thought of in bronchitis and pulmonary
consumption.

Fumigation, Tooth'aclie. Syn. Fumigatio
odontalgica, F. anti-neuealgica, L. Prep.

1. From henbane seeds, powdered and thrown
into a basin of boiling water, and the affected

part held in the steam. Sometimes a little of

the seed is placed on a heated iron spoon, and
the part exposed to the fumes.

2. (Beasley.) A popular remedy is to throw
henbane seed on hot cinders, inverting a cup
over them to receive the smoke and empyreu-
matic oil produced. The cup is then filled with

hot water, and the steam conveyed to the

affected side of the mouth.
FU"MING LIQUORS. See Ammonium

SULPHTDEATE, AESENIC TeICHLOEIDE, TIN
BiCHLOEIDE, &C.

' ' Water, Air, and Disinfectants,' by Noel Hartley.



FUNGI-FURNACE 771

FUNG'I. In hotany, a natural order of cel-

lular plants, producing their fructification in

the air ; growing- in or upon deciiying or living

orguuic substances, and nourisheil through

their vegetative structure called the spawn
or mycelium. Fungi have very variable pro-

perties. Some are medical, others ediblp,

others are deadly poisons. The various diseases

of plants known as blight, mildew, rust, smut,

vine-mildew, potato-disease, ergot, &o., are

either caused by or accelerated by the agency

of fungi. See A&AEic, Mtjsheoom, &c.

FUK'NACE. An enclosed fireplace for ob-

taining a hig-h degree of heat. Furnaces vary

much in construction and size, according to

the particular manufacture in which they are

employed. They may be broadly divided into

two classes

—

wind-fuenaces and blast fue-

NACES. In the former a high temperature is

produced without the aid of bellows by means
of a powerful draught. In the latter heated

air is blown in through a pipe or pipes at the

bottom. For many metallurgic and large

chemical operationsEErBEBEEATOKT ftienaces

are employed. A furnace of this kind is usu-

ally long, with a low roof to keep down the

flame and hot air upon the ' hearth ' or space

between the fireplace and the flue.' For the

smaller operations in chemistry, a variety of

furnaces have been invented, and the introduc-

tion of coal gas as a fuel by Develle, GritBn,

Gore, Fletcher, and others, has wrought a

complete change in the arrangements of the

laboratory. The gas-fuenaces of Mr J. J.

Griffin are adapted for almost every opei-ation

performed by the aid of heat. Those more
recently introduced by Mr W. Gore are very

compact and portable, and will rapidly produce

a ' white heat,' without the help of bellows or

high chimney, by means of ordinary coal gas

and atmospheric air. The first and smallest size

consumes 33 cubic feet of gas (value seven

farthings) per hour, and is suitable for assaycrs,

jewellers, analytical chemists, expermeutalists,

dentists, and others. It is capable of fusing

eight ounces of copper or six ounces of cast

iron, copper begins to melt in it 5n about

twelve minutes from the time of lighting.

The second-sized one consumes about twice

that quantity of gas, is suitable for manufac-

turing jewellers generally, and for a great va-

riety of practical persons who require to melt

small quantities of gold, silver, copper, german

silver, brass, cast iron, glass, and other sub-

stances, or require a small crucible heated to

high temperatures. It is capable of melting

45 ounces of copper, or 40 ounces of cast iron,

and with its heat up it melts one pound of

copper in eight minutes ; copper begins to

melt in about twenty minutes from the time

of lighting.

Fletcher's* Univeesai Fuenaces for high

' For an illustration of tliis kind of furnace, see So-

dium, Carbonate of.

2 Manufactured by Thos. Fletcher, Museum Street,

Warrington.

temperatures, which are said to require neither

blast nor attention, arc intended for laboratory

purposes, enamel Ijurning, heating soldering

irons, and for jewellers' and dentists' work.

These furnaces are made in two distinct types ;

one vi'ith a perforated cover to the crucibles

and muffles to attain the maximam heat ; the

other with a slide chimney artd a double lid

over the crucible.

The power and rapidity of working- depend
in each case on the length of the chimney
used. A furnace with a four-feet chimney
will melt a crucible of cast-iron in thirty-five

minutes; a furnace with an eight-feet chim-

ney will melt the same quantity of iron in

about twenty minutes, starting with the fur-

nace cold. The stove with the side chimney,

although more convenient in use, is slower in

working-, taking about twice as long to obtain

the same temperature.

The following are varieties of Fletcher's

Univeesal Fuenace:—
1. Small Laboratory Furnace for cru-

cibles, with nickel-plated burner tubes. This

takes crucibles up to 2^ by 2\ inches outside,

and with a three-feet ehimney, as supplied

with the furnace, will, it is stated, melt copper,

gold, silver, &c., in about ten minutes, or cast-

iron in thirty five minutes from the time the

gas is lighted. Small mutfie fittings, with
muffles 2|- by 3 by 2J inches inside, can be

supplied with this furnace.

2. Small Crtjcibib Fttrnacb, with fixed

chimney. This furnace is more especially de-

signed for gold, silver, copper, &c., and, as

sent out with a four-feet chimney and a sing-le

lid, is amply powerful, and practically of a

very convenient form.

3. Small Muffle Furnace, with three feet

chimney. This requires about eighteen inches

longer chimney than the small crucible furnace

to obtain the same temperature in the same
time, owing to a slight loss of heat by radia-

tion from the stoppers.

4. a. Large Muffle Furnace. This is

identical in design and construction with the

smaller one. The clear working space inside

the muzzle is 3|^ by 5 inches, by about 3 inches

deep. This is recommended as a useful fur-

nace for watch dial enamellers, assayers, photo-

enamel burning, and for all purposes where

exact temperatures are required not exceeding

the fusing point of cast iron.

The burner of this furnace is twice the

size of the small laboratory furnace, and

requires a gas supply from a pipe and tap of

half-an-inch bore. The burner is the same

shape as the muffle, and is unfit for crucible

work.
h. ExTEA Large Muffle Fuenace 4>\ by

3f by 7 inches clear inside working space.

This will take a No. 3 plumbago pot, and with

half an inch gas pipe, giving a supply of about

35 feet per hour, will, it is affirmed, melt 3 or

4 lbs. of brass in about 25 minutes, and the

same quantity of cast iron in 60 or 70 minuteg
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from the time the gas is first lighted, without
the slightest trouble or attention.

5. Ladlk Fuenace. Tins takes ladles up
to 6| inches diameter, and will melt 6 or 8 lbs.

of zinc in about 15 minutes, or the same quan-
tity of lead, tin, &c., in about half the time.

It is said to be a convenient and powerful
arrangement for dentists, heating soldering-

irons, making granulated zinc, sand baths, &c.

6. Small Laboeatoet Fuenace, complete
for crucibles, muffles, ladles, and sand baths.

7. Fletchee's Injectoe Gas Fuenace
(with Blast). This furnace is intended for

general purposes, and for the treatment of

reiractory substances at high temperatures.

The patentee states "that it will burn per-

fectly in the same space any available gas sup-

ply from 10 to 50 feet per hour, or more, if

required, giving temperatures in exact propor-

tion ; and any operation may be repeated at

any time by taking a note of the position of

the air slide which governs the combustion of

the gas."

Mr Fletcher gives the power of the small fur-

nace as follows :—With an | inch gas supply-

pipe, day pressure, starting with the furnace

cold, it will melt silver in 3 minutes, cast

iron in 8 minutes, cast steel in 25 minutes.

With a supply of 50 feet per hour, the

same results are stated to be obtained in a

little over half the time, and so on in proportion

with a greater or less gas supply. It is also

said to work satisfactorily for gold, &c., melt-

ing it with a supply of gas too small for any
other furnace, and the maximum temperatures
obtained are limited, only by the available

gas supply and the fusibility of the casing.

The highest temperature as obtained by mea-
suring by Wedgwoods' Pyrometer, is said to

be 9(00 Fahrenheit. This furnace is stated

to be ]:articularly suited for gold and silver

melting, and refining, iron assays, and general

crucible work, and safe in the hands of the

most careless workman. It is adapted for

crucibles not exceeding 4 inches by 2^, 5

inches by 3^, 7^ inches by 5. For further

information respecting furnaces intended for

use in the laboratory and assay office, the reader

is referred to 'Watt's Dictionary of Chemistry;'

also to ' Ure's Dictionary of Ai ts. Manufac-
tures, and Mines,' for description of the fur-

naces employed in the different metallurgical

operations; and to the 'Chemical News' (June
30th, 1876, and February 2nd, 1877), for a de-

scription of a new decomposing furnace. See
Assaying, Chimnexs, Coppee, Ceucible,
Fuel, &c.

FUR'NISHING. It is essential for the sake

of neatness, and for a pleasing efiect to the

eye, that there should be a harmony of colours,

and also a similarity of style, in the main arti-

cles of furniture. The tints of the carpet,

of the paper or paint of the walls, and of the

window-curtains, should be all in harmony in

each room ; that is, either possess a general

resemblance of colour, or various colours in

pleasing contrast and harmony with each other.

If the preponderating colour of the curtains is

scarlet, and the colour of the walls or carpet
blue, a most inharmonious and unpleasing effect

is produced ; but brown and green, or green
and gold, will be in harmony, and may, there-

fore, be placed together. Carpets being the

most expensive articles, it is safest to buy them
first, and then to let their colour guide us in

the tone and style of the curtains, paper-
hangings, chair-covers, hearth-rugs, and the
various minor articles. It is also economical
to buy carpets of the same pattern for several

rooms, because in the event of removal to a

house with diffferent sized apartments, a piece

of one carpet may be taken to alter the size of

another.

FUE'NITTJRE. See Feench Polishing,
Oil, Polish, Vaenish, &c.

FURS. Of these the most valuable are

Ermine and Sable. Fur skins, when unpre-

pared, or merely dried, go under the name of
' Peltry.' (Brande.)

Purs may be preserved from moths and other

insects by placing a little colocynth pulp (bitter

apple), or spice (cloves, pimento, &c.), wrapped
in muslin, among them ; or they may be washed
in a very weak solution of corrosive subliinate

in warm water (10 to 15 gr. to the pint), and
afterwards carefully dried. As well as every
other species of clothing, they should be kept
in a clean, dry place, from which they should

be taken out occasionally, well beaten, and
exposed to the air, and re-turned.

FU'SEL-OIL. Syn. Fousel oil. Potato-
oil, Oil oe potato spieit, Geain oil, Geain-
spiEiT oil, Maec-beandt OIL, Ceude ht-
deated oxide oe amtl. Source. An offen-

sive, strong-smelling oil, produced along with
alcohol during the fermentation of grain, pota-

toes, &c., on the large scale, and which gives

the peculiar and disagreeable flavour and odour
to raw whiskey. It is found chiefly in the last

portion of the spirit which passes over, called

the ' faints,' to which it imparts its charac-

teristic odour and flavour. By rectifying the

faints at a very gentleheat, most of the alcohol

and water first pass over together with only a
little fusel oil, whilst the latter forms the resi-

duum in the still. Various names (as above)

are given to the crude oil thus obtained,

according to its source. In each case it essen-

tially consists of hydrated oxide of amyl, but
trifling and variable quantities of other organic

compounds are mixed with it, which slightly

modify its character, more particularly its odour
and flavour. The oil of potato spirit is the

purest form of crude fusel oil.

Obs. The exertions of the distiller are di-

rected, as much as possible, to lessen the forma-

tion of fusel oil during the fermentation of his

' worts,' and to eliminate, during the distilla-

tion and rectification of his liquors, the gieatest

possible proportion of that with which they

may be contaminated.

JProjp., 4 c. Fusel oil is a nearly colourless
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volatile liquid, with a rather high boiling point,

a durable, penetratiug, offensive smell, and an
acrid, burning taste ; when swallowed, it occa-

sions nausea, giddiness, headache, &c. ; in

slightly larger quantities, vomiting, delirium,

oppressive respiration, and lesseneci sensibility

to pain; its vapour also produces these effects.

In quantity, it is a narcotic poison. The greater

intoxicating power of whiskey, more especially

that from raw grain, than other spirit, is due
to the larger quantity of fusel oil which it

contains. This appears to be well known to

the lower class of whiskey drinkers in these

countries, and to the consumers of corn brandy
in some of the northern parts of Europe. The
last are said to frequently dem:ind to be

served with " a glass of good fusel." In Eng-
land fusel oil is chiefly u&ed for lamps and var-

nishes.

Purifie. The amtlic aicohol (alcohol
amtlicum) of the Dublin College is thus pre-

pared. Introduce the ordinary fusel oil of the

distilleries into a small still or retort, connected
with a condenser, and apply heat; as soon as

the oil begins to flow over, unmixed with water,

the receiver should be changed, and the distil-

lation resumed, and carried nearly to dryness;

the product in the second receiver, and the

oily matter which separates from the water in

the first receiver, are to be reserved for use.

It is employed in the preparation of VALE-
EIANATE OF SODA. See AMTL.
FU'SIBLE ALLOY'. Syn. Fusible metal.

Prep. 1. Bismuth, 2 parts ; lead, 5 parts; tin,

3 parts. Melts in boiling water.

2. (D'Arcet's.) Bismuth, 8 parts; lead, 5

parts ; tin, 3 parts. Melts below 212° Fahr.

3. (Walker.) Bismuth 8, tin 4, lead 5
parts ; antimony, 1 part. The metals should be

repeatedly melted and poured into drops, until

they are well mixed.

4. (Onion's.) Lead, 3 parts ; tin, 2 parts

;

bismuth, 5 parts. Melts at 197° Fahr.

5. To the last, after removing it from the

fire, add of quicksilver (warm), 1 part. Liquid
at 172°, solid at 140° Fahr.

Ohs. The first four of the above are used to

make toy-spoons, to surprise children by their

melting in hot liquors. A little mercury may
be added to lower their melting points. Nos. 2
and 3 are specially adapted for making elec-
TKOTYPE moulds. The beautiful casts of the

French medals known to all electrotypers as

Clichee moulds are in the alloy No. 3. The
above alloys are also used to form pencils for

writing on asses' skin, or paper prepared by
rubbing burnt hartshorn into it, &c. ; also as a
METAL BATH in the laboratory. The last is

used for anatomical injections.
FU'SION. Syn. Fusio, L. The liquefaction

of solid bodies by the action of heat. The
term AQUEOUS EDSION has been applied to the

melting of salts in their combined water when
heated ; and the term igneous fusion, to the

liquefaction of bodies by heat alone.

The vessels in which substances are fused are

formed of various materials and shapes, accord-

ing to the properties of the solid operated on,

and principally with reference to the degree of

heat required for its fusion. In every case the

containing vessel should be capiible of sustain-

ing tlie proper degree of heat, "/ithout either

melting or cracking, and should also be unacted
on by the subsrances melted in them. See
Ckucible, Fuenacb, &c.

FUESTENBALSAM, Bamberger fiir Frauen—Bambeeo Peince's Balsam for Women.
An embrocation for strengthening women
after confinement. A hexagonal eau de
Cologne bottle containing about 100 grammes
of a clear reddish-brown fluid, which is a
filtered mixture of equal parts of spirit of

lavender (Sp. Lavand. Co.) and spirit of soap,

mixed with a little camphor and ammonia.
(Hager.)

FUS'TIC. Syn. Fustic wood. Two dis-

tinct dye-stuffs are known by this name, but
are distinguished by the adjectives ' old ' and
' young.'

Fustic, Old. Syn. Bois jaune, Fr. The
wood of the Madura tinctoria. It; iecoc-

tion dyes woollens yellow of different siia'^es,

aecordmg to the ' mordant.' Alum, tarisy-

aud spirits of tin brighten the tint; acetate

and sulijhate of iron and common salt dai'ken

it; with sulphate of iron it gives olives and
browns ; with the indigo vat and sulphate of

indigo green. These colours are very perma-
nent. Its yellow turns on the lemon when
pale, and on the orange when darker. 1 lb. of

old fustic will dye 3 to 5 lbs. of wool.

Fustic, Young. Syn. Yellow fustic;
Fustet, Fr. The wood of the Rhus Cotinus

or Venice sumach. It gives a yellow turning

on the green, but its colours are not very per-

manent. It is chiefly used in combination

with other dye-stuffs,

GAL'BANUM. Syn. Gum galbanum ; Gal-
banum (B. P.), L. " A gum-resin derived from

an unascertained umbelliferous plant. In irre-

gular tears about the size of a pea, usually

agglutinated into masses; of a greenish -yellow

colour, translucent, having a strong disagree-

able odour, and an acrid bitter taste." (B. P.)

Its properties are similar to the other fetid

antispasmodic gum-resins. It ranks between

ASSAFCETiDA and ammoniacum.
Galbanum, Strained. Syn. Peepaeed gal-

BANUM; GaLBANUM COLATUM, G. PEjEPAEA-

tum (Ph. L.), L. From crude galbanum, as

peepaeed ammoniacum. Formerly the com-

mon practice was to melt it in the dry state,

by heat cautiously and quickly applied, and to

strain it through a piece of coarse canvas

stretched across a wooden frame or ' horse.'

The ' strained galbanum' of the shops is seldom

pure. The following forms are currant hi

the trade for its ' reduction,' as this species of

adulteration is technically termed:

—

1. Galbanum (true), 9 lbs. ; strain as above,

then add, towards the end black resin (clean).
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3 lbs. ; and when the whole is melted, further

add of Venice turpentine, 2 lbs.

—

Product. 12
lbs.

2. Strained galbanum and black resin, of

each 6 lbs. ; melt, and add, of strained assa-

foetida, 2 oz. ; Venice turpentine, 3 lbs.

—

Prod. 14i lbs.

Galbanum, Facti"tioTis Strained. Syn. Gal-
banum COLATUM FACTITIUM, L. Prep. 1.

From black resin, 4 lbs.; melt, and add of

Venice turpentine, 2 lbs. ; assafcetida, 2^- oz. ;

oils of juniper and fennel, of each IJ dr.

;

water, ^ pint.

2. As the last, adding soft soap, 5 oz. Some-
times the small and 'waste' of the chests are

added to the above to improve them.
GALDNE-EINSPRITZUNG—Galen's Injec-

tion (J. F. Schwarzlose Sohne, Berlin). Ac-

cording to Hager :—Gum Arabic, 25 grammes

;

water, 655 grammes; sugsir of lead, 4'5

grammes; tinct. opii with saffron, 5 grammes.
According to Schadler:—Sulphocarbolate of

zinc, 3 grammes ; gum Arabic, 20 grammes

;

tinct. opii, 2 grammes; water, 100 grammes.
GALL. Syn. Bile ; BiLis, Chole, Fel, L.

A bitter fluid secreted by the liver ; in part

flowing into the intestines, and in part regur-

gitating into the gall-bladder. Its uses in the

animal economy appears to be— to separate the

chyle from the chyme, to promote digestion of

oleaginous substances, and to assist in exciting

the peristaltic action of the intestines. The
faeces appear to owe their colour chiefly to the

presence of bile, since, without, they appear of

a dirty pipe-clay colour.

The gall of various animals was formerly

used in medicine. From whatever source it

was obtained, it was believed to be calefacient,

desiccant, detergent, discutient, and parturi-

facient ; but besides these properties, each va-

riety was conceived to possess virtues peculiarly

its own. Thus, bear- gall (fel ursi) was reputed

anti-epileptic ; eel-gall (fel anguillarum), par-

turifacient ; hare-gall (fel leporis), " good in

cataract;" and ox-gall (fel bo vis), "sovereign
against stiff joints, rheumatics, angry ulcers,

and stomach colics." The gall of the bat,

goat, hen, hog, partridge, silurus, &c., were also

employed as remedies. At the present time
ox-gall is the only one used in medicine and
the arts.

Ox-gall has been recently reintroduced into

medicine by Dr AUuatt and others, and in

certain cases of dyspepsia and biliary derange-

ment appears to be a valuable remedy.
Crude ox-gall is extensively employed by

the scourers of woollen cloth, clothes reno-

vators, &c. It rapidly extracts grease and oil

from textile fabrics without injuring the

colour. See Constipation, Dyspepsia, Ox-
gall, &c.

Gall, Glass. See Saniveb.
GAL'LATE. Syn. Gallas. L. A salt of

gall'C acid. Tlie : Ikaline gallates are soluble.

They rapidly sutler decomposition in the jire-

Bence of excess of the base, and the lit^uor

gradually acquires a blackish colour. The
gnllates of most of the other metallic oxides
are insoluble.

GALLEN-MIXTXTR FUR PFERDE—Gall
MiXTTJEB FOR HoRSES (F. Barth, veterinary

surgeon, Freibach-by-Altenhofen, Carinthia),

A clear decanted solution uf 8 parts wood tar

in 92 parts common kienol (ol. pini). (Hager.)

Gallen-Mixtur

—

Gall Mixture (Ph. Barth,
Marburg in Steiermark). The same prepara-
tion as the above, coloured with f per cent, of

dragon's blood. (Wittstein.)

Gallen-Tinctur

—

Gall Tincture (Dr G.
Krieger, Garz). 5 parts wood tar, 10 parts

water, 30 parts spirit, 1 part corrosive sub-

limate, and ^-^ part rosanilin, mixed with a
gentle heat, allowed to deposit, and filtered.

(Hager.)

GAL'LIC ACID. HgC-HsO^.Aq. Syn. Aci-
DUM gallicum (B. p.), L. "A crystalline

acid prepared from galls." (B. P. L.) It may
be also obtained from other vegetable sub-

stances. It appears to be a product of the

oxidation of tannic acid, and probably does not
exist ready formed in recent vegetables.

Prep. 1. (Dumas.) Nut-galls, reduced to

powder, are moistened with water, and exposed
to the action of the air, in a warm situation

(say 70° to 80° Fahr.), for two or three months,
adding more water, from time to time, to make
up for that lost by evaporation. At the end
of the above period the mouldy, dark-coloured

mass is strongly pressed in a cloth, and the

solid portion boiled in a considerable quantity

of water. The solution (filtered whilst hot)

deposits, on cooling, crystals of gallic acid,

which, after being thoroughly drained and
pressed dry between bibulous paper, are puri-

fied by boiling them along with about -gth of

their weight of prepared animal charcoal in

8 parts of water, and filtering, &c., as before.

2. (Graham.) A strong infusion or decoc-

tion of galls is precipitated with sulphuric

acid in the cold; the resulting thick mass is

mixed with dilute sulphuric acid (cold), and
the liquid expressed; the 'marc' is next treated

with sulphuric acid diluted with twice its

weight of water, and after boiling the mixture
for some minutes the whole is allowed to

cool; the resulting crystals are purified as

before.

3. (Liebig.) A strong aqueous solution of

tannic acid (t;innin) is added to sulphuric acid

as long as a precipitate falls; the powder is

collected, washed, and dissolved by the aid of

heat in dilute sulphuric acid ; the solution,

after being boiled for a few minutes, deposits,

on cooling, ci'ystals of gallic acid in consider-

able quantity.

4. (Scheele.) A filtered decoction of galls

is exposed for some months in an open vessel;

after a time it grows mouldy, and becomes

covered with a thick, glutinous pellicle; in

two or three months the sides of the vesse

and the under portion of the pellicle are found
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to be covered with small yellow crystals of

gallic acid, which are purified as directed above.

(See No. 1.)

5. (Ph. D., B. P.) The Dublin contains

two formula; for gallic acid, the one being based

ou that of Dumas or Scheele, the other on that

of Graham or Llebig.

—

a. From galls (in

coarse powder), 1 lb. ; water, q. s. to make a

stiff paste; a porcelain dish is ordered, and
the exposure in the moistened condition is to

he continued for 6 weeks; the solution of the

first crop of crystals is to be made in 10 fl. oz.

of boiling water, and when the filtrate has

cooled to 80° Fahr., it is to be poured off from
the crystals which have formed, which are

then to be washed with ice-cold water, 3 fl.

oz., and dried—first in blotting paper, and
finally by a steam or water heat. By boiling

the undissolved portion of the galls with 45
fl. oz. of fresh water, more crystals may be

obtained.

h. Powdered gall-nuts, 1 lb., are steeped for

24 hours in water, 1 pint, and after being

placed in a porcelain displacement apparatus,

are treated with water, 1^ pint, added in suc-

cessive portions ; oil of vitriol, 5 fl. oz., diluted

with an equal volume of water, and allowed to

cool, is now added to the percolated infusion,

and after thorough admixture the liquid is

filtered from the viscid precipitate which
forms ; oil of vitriol, 5 fl. oz. (diluted as before),

is then added to the filtrate, the precipitates,

enveloped in calico, are submitted to powerful

pressure, and subsequently dissolved in oil of

vitriol, 16 fl. oz., previously diluted with

water, 56 fl. oz. ; the solution is boiled for 20
minutes, and set aside for a week; at the end
of this time the deposit which forms is dis-

solved in three times its weight of boiling

water, and the solution treated as before.

Prop. Gallic acid forms small, feathery,

and nearly colourless crystals, which have a

beautiful silky lustre; that of commerce is

usually of a pale-yellow colour ; it is soluble in

100 parts of cold water, and in 3 parts of boil-

ing water; it is also soluble in alcohol, and
slightly so in ether; the aqueous solution is

decomposed by exposure to the air; dissolved

in hot oil of vitriol, it forms a deep, rich, red

solution, which, when thrown into water, drops

the gallic acid, deprived of some of its water.

Tills substance is soluble in the alkalies, and

dyes cloth like madder. When strongly

heated, gallic acid is converted into meta-

gallic acid, or into pyrogallic acid, accord-

ing to the manner in which the heat is

applied.

Tests. Gallic acid is distinguished from
tannic acid by not aflfecting solutions of

gelatin, the protosalts of iron, or the salts of

the alkaloids, and by giving a deep bluish-

black precipitate with the sesquisalts of iron,

^vbich disappears when the liquid is heated.

It is distinguished from pyrogallic acid by
its inferior insolubility in water, and by its not

aflecting the solutions of the protosalts of iron.

To detect gallic acid mixed with tannic acid,

the latter should be removed, either by di-

gesting the substance in ether, or by im-
mersing for some time in its solution a piece of
skiu dcpibited by lime, previously to applying
the tests.

Pur. Free from colour; decomposed by
heat; soluble in water and in rectified spirit.

It turns preparations of the sesquioxide of
iron, dissolved in water, of a bluish black
colour, but throws down nothing from a
solution of isinglass.

Uses, Sfc. The principal use of pure gallic

acid is in the art of photography. It has re-

cently been employed in medicine, as an in-

ternal astringent, in doses of 3 to 10 gr.,

thrice a day, or oftener ; in hsemorrhage and
fluxes, as well as for checking the night sweats
in phthisis. Dr Todd says, that in all cases
of internal haemorrhage, or hsemorrhagic ten-

dency, it is the best astringent or styptic we
possess. As an external astringent, it is greatly
inferior to tannic acid. It has been given in

doses of 15 to 30 gr. in tape-worm, " but
without any benefit." (Pereira.)

Purification. Gallic acid, as obtained by
either of the above forms, is never quite pure;
but it may be rendered absolutely pure by com-
bining it with oxide of lead, and decomposing
the compound (gallate of lead) by sulphuretted
hydrogen. The sulphuret of lead acts like

animal charcoal in removing the colour. (Lie-

big.) Commercial gallic acid " may be ren-

dered nearly white by dissolving it in 20 times
its weight of boiling distilled water, and caus-

ing the solution to traverse a stratum of pre-

pared animal charcoal, spread upon a calico

filter. When the liquid passes through colour-

less, it should be evaporated to l-6th its

volume, and then suff'ered to cool, in order
to the separation of the crystallised acid."

(Ph. D.)

GALLIC FERMENTATION. This name
has been given to the peculiar process by
which tannic acid is converted into gallic acid,

under the joint influence of moisture and
atmospheric oxygen. According to the re-

searches of M. Antoine Larocque, the peculiar

ferment of nut-galls which operates this

change also converts sugar into alcohol and
carbonic acid, in the same way as yeast does

;

whilst beer yeast, muscular flesh, and caseous

matter change tannin into gallic acid. The
similarity of the gallic and vinous fermenta-
tion may hence be reasonably inferred.

GALLIUM. A new metal discovered in

August, 1875, by means of the spectroscope,

by M. Lecoq Boisbaudran, in a specimen of

blende from the mines of Pierrefitte, in the
Pyrenees. The new element was named gal-

lium in honour of France, the discoverer's

native country.

Gallium gives a spectrum composed of two
bands in the violet, one of the bands being

brilliant, and of wave length 417, and the

other, a feeble one of wave length, 403"3.
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The Pierrefitte blende contains one part of

gallium in four hundred thousand. It is, how-

ever, found much more abundantly in a black

blende from Bensberg, on the Rhine, one hun-

dred thousand parts of this latter yielding one

part of gallium.

Gallium resembles lead in appearance, but

is less blue in colour. Exposed to moist air it

tarnishes slightly. It is a little harder than

lead, is flexible, malleable, and may be easily

cut with a knife. If melted and poured upon
glass, it adheres to it, and forms a mirror

which is whiter than that caused by mercury.

A red heat fails to volatilise it to any appre-

ciable extent, and it is only slightly oxidised

at that temperature ; therefore it is not tar-

nished when exposed to the air. Hot nitric

acid dissolves it, but the cold acid has scarcely

any action on it. It melts at 30"15 C. When
once fused, it preserves the liquid condition

even for several months at 0° C.,' until it is

touched by some solid body, or by a piece of

solid gallium, when it congeals to a crystalline

solid, having a specific gravity of 5-93 ; when
fused it has a specific gravity of 608. It

crystallises in square octohedra. In proper-

ties gallium is more or less intermediate be-

tween the metals aluminium and indium.

Chemical reactions of gallium :—The follow-

ing are the chief reactions of the salts of gal-

lium when in solution. With ammonia they

give a white gelatinous precipitate, soluble,

but not readily in excess of the precipitant

;

potash gives a similar precipitate, soluble in

excess; acetate of ammonia, on boiling in a

solution free from excess of acid, precipitates a

basic compound; barium carbonate readily pre-

cipitates gallium salts in the cold. A sulphate

and a chloride of gallium have already been

obtained. These salts are both very soluble

;

the sulphate is a ncn-deliquescent substance,

the chloride, on the contrary, is excessively so,

and decomposed by a large excess of water.

Gallium also forms an alum consisting of the

double sulphate with ammonium. Gallium

alum is a beautifully crystalline body, more
soluble in cold than in hot water.

At a meeting of the ' Academic des Sciences'

in March, 1878, M. de Baubradon stated that

he had determined the atomic weight of gal-

lium. The mean of two experiments showed
it to be 69-9.

The * Comptes Rendus ' for February, 1878
(No. 7), contains a communication from MM.
Lecoq de Boisbaudran and E. Jungfleisch, on

the extraction of gallium from the ores in

which it is found associated with indium.

The following is the process given by the

authors :—The blende of Bendsberg is pul-

verised and then roasted in a Ferret furnace,

by which treatment the greater part of the

indium is volatilised. The residue is treated

with sulphuric acid in quantity suflicient to

dissolve almost all the zinc, and there is thus

' In consequence o( tliis curious property gallium was
first dtscriljcd as a liquid metal.

obtained a residue which is treated with excess

of sulphuric acid.

The per- salts of iron present are then re-

duced by means of metallic zinc, and the fil-

trate fractionally precipitated with carbonate

of sodium ; the precipitates are redissolved in

sulphuric acid, and the reduction with zinc

and the fractional precipitation repeated, the
latter operation being in both cases watched
by the spectroscope.

The precipitate containing the gallium con-

centrated in a small bulk, is redissolved in acid,

and the excess of the latter reagent removed
by evaporation, after which it is boiled with
much water. The filtrate separated from the
sediment containing titanic acid, which form
is treated with sulphuretted hydrogen, then
mixed with acetate of ammonium and again

treated with sulphuretted hydrogen, which
throws down the galliferous sulphide of zinc

free from alumina. Again the precipitate is

dissolved in sulphuric acid, and the solution

fractionally precipitated with carbonate of

sodium, which operation, guided as it is by
spectral examination, entirely removes the

zinc. By once more dissolving in the exactly

necessary amount of sulphuric acid, and treat-

ing with sulphuretted hydrogen, cadmium
lead, indium and zinc are removed, and the

filtrate is then largely diluted with water and
boiled. The bulky sub-salt of gallium which
separates at this temperature is treated with
potash, which leaves iron, indium, &c., undis-

solved, and the alkaline liquor when with treated

sulphuretted hydrogen, and subsequently with
sulphuric acid to slight acidity, yields a de-

posit consisting mainly of sulphide of indium.

The slightly acid liquid is then boiled with

much water, and the deposit of sub-salt of

gallium thus obtained is dissolved in potash,

and the solution subjected to electrolysis, by
which means a metallic deposit of gallium is

obtained.

It is interesting to note how accurately

many of the chemical physical properties to

gallium had, previously to its discovery, been
predicted by the Russian chemist, Mendelejeff,

by reasoning on the so-called " periodic law,"

which he thus defines :
—" The properties of

the simple bodies, as also the properties and
constitution of their combinations, are periodic

functions of the atomic weights of the ele-

ments."
In 1864 an English chemist named Mr New-

lauds, observing certain relations existing

between the atomic weights of many of the

elements, was the first to arrange them in

such a manner or serial form as to suggest

that wheu certain gaps were observed in the

atomic weights of a series, new elements might
be assumed to exist. Guided by this theory,

Mendelejeff' affirmed that the " periodic law "

not only indicates vacancies in the classifi-

catory scheme of the known elements, but

enables us to predict the properties of elements

as yet undiscovered, and of their compounds.
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Thug, of one of the vacnnoies observable in

the tnble of the elements arriinged according
to his classification, Mendeljcff asserted, that
should the cUment (which he named EJca
aluminium) with the corresponding atomic
number be discovered, it would possess the
following characteristics :—It would most pro-

bably, like indium and thallium, be discovered
by the aid of spectrum analysis. Gallium, as

we have seen, was found by this means. The
formula of its oxide would be EI2O3; the
oxide of gallium is best represented by GaoOj.
The salts would have the general formula

El X3 ; the salts of gallium have most pro-
bably the general formula Ga X3. It will form
an aluui isomorphous with common alum, this

we have seeu gallium does. Its salts would be
precipitable by bai-ium carbonate; the gallium
salts are thrown down by this reagent. It

would not oxidise in the air; gallium does not
tarnish upon exposure to the air. It would
decompose water at a red heat ; gallium
readily does this at high temperatures. Its

specific gravity (and this is very remarkable)
would be about 5'9

; gallium has a specific

gravitj- of 593. Its atomic weight would be
about 68 ; that of gallium is 69 9.

The hypothetical Eka aluminium of Men-
delejefE appears therefore to correspond with
the gallium of Boisbaudran.

GALLS. Syn. Gaxl-nuts, Nttt-galls;
Galla (B. p.); Galljs (Ph. E.). "Excres-
cences on Quercus infectoria caused by the
puncture and deposited ova of Diplolepis
Gallce tinctoricB." The best galls are blueish-

black, heavy, and not yet perforated; in-

tensely astringent. They are imported from
Aleppo, and are known in commerce as black

or blue galls (galLjE nige^, g. ccerul^). The
next quality is termed, from their colour, green
galls (gall^ VIEIDES). Both are gathered be-

fore the insect has escaped, and are styptic and
powerfuUj' astringent. White galls (gall^
ALBJS) are lighter, less astringent, and in-

ferior.

Uses, Sfo. Galls are extensively employed in

the art of dyeing, and constitute one of the

priucip;d ingredients in all the shades of black,

and are also employed to fix or improve several

other colours. A decoction of galls, to which
a little green copperas and gum Arabic has

been added, forms common writing ink. In
medicine they are used as an astringent, in

hsemorrliages and fluxes, in doses of 10 to 20
gr. ; and topically, under the form of infusion

or decoction, as a gargle in relaxation of the
uvula ; as an injection in gleet and leucor-

rhoea; as a lotion or fomentation in flabby

ulcers, prolapsus ani, &c. ; and as an ointment
in piles, watery ulcers, &e. The infusion or
decoction is also used as an antidote to poison-

ing by the alkaloids, and was formerly given
as a tonic in intermittents. See Gallic Acid,
Ink, &c.

GALL'STONE. Syn. Calculus biliosus, C.

. CXSTicus BOTINUS, L. Eormed in the gall-

bladder of neat cattle in winter, when they are

fed upon dry food. Used as a yellow pigment,
and in medicine

—

Dose, 1 gr. ; in dyspepsia
and flatulency. Man is also subject to gall-

stone, the presence or passage of which is

attended with the most acute pain, frequently

accompanied with nausea and sickness. In no
case should a patient surtering from a paroxysm
such as above described delay to seek imme-
diate medical aid. The following treatment is

recommended for the benefit of those only
who, like emigrants and others, may be unable
to obtain professional assistance.

The pain and spasm should be endeavoured
to be alleviated by full doses of laudanum,
given in soda water. If there be much sick-

ness, the laudanum should be given in the
form of an enema. If the paroxysm be exces-

sive, the cautious inhalation of ether or chloro-

form should be tried. When the pain is of
long duration, leeching should be had recourse

to. Ice applied freely to the pit of the
stomach has sometimes been found to give

relief. See Calculus.
GALVANIZED IRON. See Ibon and Zinc-

ing.

GAM'BOGE. Syn. (Camboge ; Cambogia, L.

B. P.) Gambogia, L. "A gum-resin obtained
from Garcinia Morella." (B. P.) Gamboge
is an active hydragogue and drastic purgative,

which occasionally proves useful in torpor of

the abdominal and pelvic viscera; but which
is highly dangerous in an irritable or inflam-

matory state of the stomach or bowels, and
during pregnancy. It is very apt to induce

nausea and vomiting. In large quantities it

is a violent poison. "The deaths which have
occurred from the use of enormous quantities

of Morrison's pills are mainly ascribable to

the gamboge contained in those medicines."

(Pereira.)

—

Dose, 1 to 5 gr., made into pills

or mixture, every 4 to 6 hours ; in obstinate

constipation, in dropsies, in apoplexy and like

cerebral affections, and in worms (especially

tape-worm), either alone orcombined withother

cathartics. See Compound Exteact oe Co-
LOCYNTH.
GAME. The flesh of game is believed to

possess sti'engthening qualities superior to

that of poultry. It also contains less fat.

Game is tender and easy of digestion, and it has

a delicate and marked flavour. It forms a valu-

able diet for the invalid, by reason of its easy

digestibility.

Eespecting the choice and preservation of

game, Eliza Acton wx'ites
—" Buck venison,

which is in season only from June to Mi-
chaelmas, is considered finer than doe venison,

which comes into the market in October, and
remains in season through November and De-

cember ; neither should be cooked at any other

part of the year.
" The greater the depth of fat upon the

haunch the better the quality of the meat will

be, provided it be clear and white, and the

lean of a dark hue.
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" If the cleft of the hoof, which is always

left on the joint, be small and smooth, the

animal is young ; but it is old when the marks
are the reverse of theseJ Although the

haunch is the prime and favourite joint of

venison, the neck and shoulder are also excel-

lent, dressed in various ways, and make much-
approved pasties. A free current of air in a

larder where venison is kept is always a great

" All moisture should he wiped daily, or even

more frequently, from the venison with soft

cloths, when any appears upon the surface, and
every precaution must betaken to keep off the

flies when the venison is not hung in a wire

safe. Black pepper thickly powdered on it

will generally answer the pui'pose.

" Hares and rabbits are stiff when freshly

killed, and if young the ears tear easily, and
the claws are smooth and sharp. A hare in

cold weather will remain good for ten or four-

teen days ; care only must be taken to prevent

the inside from becoming musty, which it will

do if it has been emptied in the field. Phea-

sants, partridges, and other game, may be

chosen by nearly the same tests as poultry—by
opening the bill the staleness will be detected

easily if they have been kept too long by the

hardness of the bill. With few exceptions

game depends almost entirely for the fine

flavour and the tenderness of its flesh, on the

time which it is allowed to hang before it is

cooked, and it is never good when very fresh

;

but it does not follow that it should be sent to

table in a really offensive state."

Game, Hashed. Ingredients.—The remains
of cold game, one onion stuck with three

cloves, a tew whole peppers, a strip of lemon-
peel, salt to taste, thickening of butter and
flour, one glass of port wine, one tablespoon-

ful of lemon juice, one tablespoonful of

ketchup, and one pint of water or weak
stock.

Proceed as follows :—Cut the remains of

cold game into joints, reserve the best pieces,

and put the inferior ones and the trimmings
into a stewpan with the onion, pepper, lemon
peel, salt, and water or weak stock ; stew these

for about an hour, and strain the gnivyj
thicken it with butter and flour; add the wine,

lemon juice, and ketchup; lay in the pieces of

game, and place them by the side of the fire

until they are warmed through, avoiding boil-

ing, otherwise the game will become too hard.

Just on the point of simmering serve, and
garnish the dish with sippets of toasted

bread. Time. Altogether, an hour and a

quarter.

*^* ITie above recipe applies to any kind of

game.
If desirable, the flavour may be varied by

adding flavoured vinegars, curry powder, &c.

;

these, however, cover the gamey taste of the

dish, and are, therefore, not to be recom-
mended.

i- Venison is not in perfection when young.

Grouse, to Roast. Ingredients.—Grouse,
butter, a thick slice of toasted bread. Mode.
—Let the birds hang as long as possible j

pluck and draw them ; wipe (but do not wash
them) inside and out, and truss them without
the head, the same as for a roast fowl. Put
them down to a sharp clear fire, keep them
well basted the whole of the time they are

cooking, and serve them on buttered toast,

soaked in the dripping-pan, with a little

melted butter poured over them, or with
bread sauce and gravy. Time. Half an hour j

if liked thoroughly done, thirty-five minutes.
Seasonable from the 12th of August to the
beginning of December. (Mrs Beeton.)

Hare, Jugged. Ingredients.—One hare, a
bunch of sweet herbs, two onions, each stuck
with three cloves, six whole allspice, half a
teaspoonful of black pepper, a strip of lemon
peel, thickening of butter and flour, two table-

spoonfuls of mushroom ketchup, quarter of a
pint of port wine. Mode.— Wash the hare
nicely, cut it up into joints (not too large),

and flour and brown them ; then put them into

a stewpan with the herbs, onions, cloves, all-

spice, pepper, and lemon-peel; cover them
with hot water, and when it boils carefully

remove all the scum, and let it simmer gently
till tender, which will be in about If hour, or

longer should tlie hare be very old. Take out
the pieces of hare, thicken the gravy with
flour and butter, add the ketchup and port

wine, let it boil for about ten minutes, strain

it through a sieve over the hare, and serve. A
few fried forcemeat balls should be added at

the moment of serving, or, instead of frying

them, they may be stewed in the gravy, about
ten minutes before the hare is wanted for

use. Do not omit to serve red-currant jelly

with it. Time. Altogether, two hours. Sea-

sonable from September to the end of Feb-
ruary. (Mrs Beeton.)

Hare, to Roast. Ingredients.—Hare, force-

meat, a little milk, and butter. To be eaten in

perfection, the hare must hang for some time.

After it is skinned wash it well, and soak it

for an hour in warm water to draw out the
blood. Make a forcemeat, wipe the hare dry,

fill the belly with it, and sew it up. Bring the
hind and fore legs close to the body towards
the head, run a skewer through each, fix the

head between the shoulders by means of ano-

ther skewer, and be caretul to leave the ears on.

Put a string round the body from skewer to

skewer and tie it above the back. Mode.—
The hare should be kept at a distance from
the fire when it is first laid down. Baste it

well with milk for a short time, and afterwards

with butter ; and particular attention must be

paid to the basting, so as to preserve the meat
on the back juicy and nutritive. When it is

almost roasted enough, flour the hare, and baste

well with butter. When nicely frothed dish

it, remove the skewers, and send it to table

with a little gravy in the dish, and a tureen of

the same. Ked-cunantjelly must beserved with
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it. If the liver is good it may be parboiled'

minced, and mixed with tlie stuffing j but it

should not be used unless quite fresh. Time.

A middluig-sized hare an hour and a quar-

ter ; a large hare one and a half to two hours.

(Mrs Beeton.)

Partridges, to Koast. Let the birds hang
as long as they can possibly be kept without
becoming offensive ; pick them carefully, draw
and singe them, wipe the insides thoroughly
with a clean cloth, truss them with the head
turned under the wing and the legs drawn
close together, not crossed. Flour tliem when
first laid to the fire, and baste them plentifully

with butter. Serve them with bread sauce

and good brown gravy; a little of this last

should be poured over them. Time. 30 or

40 minutes. In preparing them for the spit

the crop must be removed through a slit cut

in the back of neck, the claws clipped close,

and the legs held in boiling water for a minute,

that that they may be skinned more easily.

(Eliza Acton.)

Pheasant, to Roast. Let it hang as many
days as possible without becoming tainted.

Pluck off the feathers carefully, cut a slit in

the back of the neck to remove crop, then

draw the bird in tlie usual way, and either

wipe the inside very clean with a damp cloth,

or pour water through it ; wipe the outside

also, but with a dry cloth ; cut off the toes,

turn the head of the hirdunder the wing, with

the bill laid straight along the breast; skewer
the legs, which must not be crossed ; flour the

pheasant well, lay it to a brisk fire, and baste

it constantly and plentifully with well-fla-

voured butter. Send bread sauce and good
brown gravy to table with it. Time. Three
quarters of an hour, a few minutes less if

liked very much underdone, five or ten more
for thorough roasting, with a ffood fire in both
instances. In season from October to the end
of January. (Eliza Acton.)

Rabbit, to Boil. Rabbits that are three

parts grown, or, at all events, which are still

quite young, should be chosen for boiling.

Wash them well, truss them firmly, with the

heads turned and skewered to the sides, drop
them into sufficient boiling water to keep them
quite covered until they are cooked, and sim-

mer them gently from thirty to forty-five

minutes ; when veri/ young they will require

even less time than this. Cover them with

rich white sauce mixed with livers parboiled,

finely pounded, and well seasoned with cayenne
and lemon juice; or with white onion sauce,

or with parsley and butter, made with milk or

cream instead of water (the livers, minced, are

often added to the last of these), or with good
mushroom sauce. Time. 30 to 45 minutes.
(Eliza Acton.)

Rabbit, to Roast, This is much improved
by having the backbone taken out. When
this is done line the inside with thin slices of

bacon, fill it with forcemeat, sew it up, truss,

and roast it at a clear, brisk fire, and baste it

constantly with butter. Flour it well soon
after it is laid down. Serve it with good
brown njravy, and witli cm'rant jelly, when this

last is liked. Time. |[ hour to 1 hour; less if

small. (l<]liza Acton.)

Venison, Haunch of, to Roast. To prepare
the venison for the spit wash it slightly with
tepid water, or merely wipe it thoroughly with
damp cloths, and dry it afterwards with clean
ones ; then lay over the fat side a large sheet

of thickly-buttered paper, and next a paste of
flour and water about three quarters of an inch
thick ; cover this again with two or three

sheets of stout paper, secure the whole well

with twine, and lay the haunch to a sound,
clear fire; baste the paper immediately with
butter or clarified dripping, and roast the
joint from three hours and a half to four and a
half, according to its weight and quality.

Doe venison will require half an hour less time
than buck. Twenty n inutes before the joint

is done remove the paste and paper, baste the
meat in every part with butter, and dredge it

very lightly with flour; let it take a pale-

brown colour, and send it to table as hot as

possible, with gravy in a tureen and good
currant jelly. Time. 3J to 4^ hours. The
kind of gravy appropriate to venison is a
matter on which individual taste must decide.

(Eliza Acton.)

Venison, Hashed. Ingredients.—The re-

mains of roast venison, its own or mutton
gravy, thickening of butter and flour. Mode.
—Cut the meat from the bones in neat slices,

and, if there is sufficient of its own gravy left,

put the meat into this, as it is preferable to

any other. Should there not be enough put
the bones and trimmings into a stewpan with
about a pint of mutton gravy ; let them stew
gently for an hour, and strain the gravy. Put
a little flour and butter into the stewpan, keep
stirring until brown, then add the strained

gravy, and give it a boil up ; skim and strain

again, and when a little cool put in the slices

of venison. Place the stewpan by the side of

the fire, and when on the point of simmering
serve. Do not allow it to boil. Send red-

currant jelly to table with it. Time. Alto-

gether, an hour and a half. A small quantity
of Harvey sauce, ketchup, or port wine, may
be added to enrich the gravy.

GAN"GRENE. See Mortification.
GAN'TEINE. A composition used to clean

kid and other leather gloves.

Prep. 1. (M. Buhan.) Curd soap (in small
shavings), 1 part; water, 3 parts; mix with
heat, and stir in of essence of citron, 1 part.

2. (Saponine,—Duvignau.) Soap (in pow-
der), 250 parts ; water, 155 parts : dissolve

with heat, cool, and add, of eau dejavelle, 165
parts, solution of ammonia, 10 parts, and rub
the whole to a smooth paste. Patent. A
small portion of either of the above is rubbed
over the glove with a piece of flannel (always

in one direction), until it is sufficiently clean.

See Gloves.
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GARAN'CINE. See Madder Red.
GAR'DENING. See Horticulture.
GAR'GLE. Syn. Gargarism, Throat-

wash ; Gargarisma, Gargarismus, Garga-
RiSMUM, L. A liquid medicine applied to the

back part of the mouth or upper part of the

throat. Gargles are applied by allowing a

small mouthful to run as much as possible

over the affected part, by holding the head
backwards and breatbing through it, by
which means the liquid is agitated and its

action promoted.
Gargles are not to be swallowed. It often

happens, however, that patients, either by
accident or from negligence, do swallow a

certain quantity, notwithstanding the instruc-

tions given them to the contrary. Care should

therefore be taken to avoid making gargles of

such substances as may occasion unpleasant

symptoms in small doses, though they may not,

perhaps, amount to poisoning.

Gargles usually have for their basis either

simple water, or milk, wine, or vinegar, diluted

with water, to which, in both cases, sugar,

honey, or syrup is generally added. Their

other ingredients vary with the indication,

but must, in all cases, be either in the liquid

form, or soluble in the liquid used as the

excipient.

Gargles are commonly dispensed in mixture

bottles. The quantity used at a time, urider

ordinary circumstances, may be about 2-3rds

of a wine-glassful.

Gargle. Syn. Gargarisma, G. commune,
G. SIMPLEX, L. Prep. 1. St B. Hosp.)

Honey or honey of roses, IJ fl. oz. ; strong

vinegar, 2^ ii. oz. ; barley water, 1 pint.

2. (St George's.) Oxymel, 1 fl. dr.; decoc-

tion of barley, 5 fl. dr. In common sore

throats, &c. The formulae of several other

hospitals are similar.

Gargle of Ac'etate of Ammo"nia. Syn.

Gargarisms ammonia acetatis, L. Prep.

(Wendt.) Solution of acetate of ammonia and
honey of roses, of each 1 fl. oz. ; elder-flower

water, 8 fl. oz.; mix. In the ulcerated sore

throat of scarlet fever.

Gargle of Acetate of Manganese. Syn.

Gargarisma Manganesii Acetatis. Prep.

Acetate of Manganese, 1 drachm ; water, 7
fluid ounces ; clarified honey, 1 oz. (The
chloride and sulphate of manganese are also

used, about \ drachm or 2 scruples to 6 oz. of

barley water.

Gargle of Ace'tic Acid. Syn. Oxymel gar-
gle ; Gargarisma acidi acetici, L. Prep.

1. (St B. Hosp.) Acetic acid, 1 dr.; oxymel,

2 fl. dr. ; water to make up 4 fl. oz.

2. Barley water, 12 fl. oz.; acetic acid, \\
fl. oz.; honey, 6 dr. Antiseptic. For sore

thro;it.

Gargle of Aluminium Chloride. Syn. Gar-
garisma Aluminii chloridi. Prep. (Throat
Hosp.) Solution of chloride of aluminium 12
minims, water 1 fl. oz. Astringent and anti-

Etplic.

Gargle of Al'tim. Syn. Gargarisma alu-
MINIS, L. Prep. 1. "(Augnstin.) Oiik-bark

(in powder), 1 oz. ; water, 1^ pint; boil to a

pint, filter, cool, and add, of alum, g dr. j

brandy, 2 fl. oz. In inflammation of the mouth
and throat.

2. (Cavarra.) Alum, 3 dr.; watei", 6 fl. oz.j

dissolve. In offensive breath.

3. (Foy.) Alum, 1 dr. ; tincture of myrrh,
2 fl. dr. ; tincture of bark, 4 fl. dr. ; honey of

roses, 2 oz.; laudanum, 20 drops; wine, f pint.

In scurvy.

4. (Grant.) Alum, 1 oz. ; tincture of myrrh,

i fl. oz. ; peppermint water, 7 fl. oz. In relaxa-

tion of the uvula, &c.

5. (Mid. Hosp.) Alum, 1 dr.; honey, 2 dr.j

water to make 6 fl. oz. As No. 4.

6. (P. Cod.) Alum, 40 gr. ; honey of roses,

1 oz. ; infusion of roses, 6 fl. oz. As the

last.

7. (Ratier.) Alum, 1 oz. ; infusion of red

roses and barley water, of each 3 fl. oz. ; honey
of roses, 2 oz. As No. 4.

8. (Westm. Hosp.) Alum, 1 dr.; dilute

sulphuric acid, 1 fl. dr. ; treacle, 4 dr. ; water

to 15 fl. oz,

9. (Ph. Wirtem.) Alum and nitre, of each

3 oz. ; cream of tartar, 4 oz. ; dilute acetic

acid, 4 lbs. ; dissolve, evaporate to dryness, and
powder the residuum. For use, J oz. of the

powder is dissolved in water, 8 fl. oz. Highly

recommended in inflammation of the fauces

and tonsils. This forms Zobel's ' Specieic FOR
QUINSY.'

Gargle, Antiscorbu'tic. Syn. Gargarisma
antiscorbuticum, L. Prep. (P. Cod.) Bitter

species, 1 dr. ; boiling water, 8 oz. ; macerate

1 hour, strain, and add, syrup of honey, 2 oz.

;

antiscorbutic tincture, 1 oz.

Gargle, Antisep'tic. Syn. Gargarisma
antisepticum, L. Prep. (Fr. Hosp.) Decoc-

tion of birk, 6 oz. ; camphor, 20 gr. ; sal-am-

moniac, 12 gr. In putrid sore throat, &c.

Gargle, Astrin'gent. Syn: Gargarisma
ASTRINGENS, L. Prep. 1. (Collier.) Tincture

of galls, 2 fl. dr. ; honey, i oz. ; water, 6 fl. oz.

In relaxation of the uvula and fauces.

2. (Collier.) Honey, 4 dr. ; tincture of

myrrh, 3 dr. ; powdered alum, 40 gr. ; com-

pound infusion of roses, 5^ fl. oz. As the last,

and in fetid sore throat.

3. (Sir A. Cooper.) Alum, 2 dr. ; decoction

of bark, 12 oz. ; honey of roses, 1^ oz.

4. (Dr A. T. Tliomson.) Infusion of roses,

7 fl. oz. ; dilute sulphuric acid, 1 fl. dr.; tinc-

ture of catechu, 6 fl. dr. ; laudanum, 1^ fl. dr.

For relaxation of the uvula. See Gargle of
Alum.

Gargle of Bo"rax. Syn. Gargarisma bo-

RACIS, L. Prep. 1. (Ellis.) Borax, 1 dr.

;

tincture of myrrh, 4 fl. dr.; clarified honey, 1

fl. oz. ; rose water, 4 fl. oz.

2. (Fr. Hosp.) Borax, 2 dr. ; honey or capil-

laire, 1 oz. ; rose water, 7 fl. oz.

3. (Guy's Hosp.) Borax, 2 dr.; honey of

roses, I oz. ; barley water, 7 fl. oz.
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4. (Mid. Hosp.) Borax, 1 dr. ; simply ox-

yniel, 2 dr. ; water to make 3 fl. oz. The above

are used in thrush or aphthous sore mouth,
ptjalism, &c.

Gargle of Bromide of Potassium. ISyn.

GAUGAlilSMA POTASSII BKOMIDl. Prep.

(Throat Hosp.) Bromide of potassium, 10
grains ; water, 1 fl. oz. Sedative.

Gargle of Cap'sicum. Syn. Gaegie of
CAYENNE PEPPER ; GaEGAKISMA CAPSICI, L.

Prep. 1. (Dr Griffith.) Tincture of capsicum,

i fl. oz. ; rose water, 8 fl. oz.

2. (St B. Hosp.)

—

a. Capsicum, 3 dr. j com-
mon salt, 1 oz. ; boiling water, 1 pint; mace-
rate for 12 hours, strain, and add of distilled

vinegar, 1 pint.

b. Tincture of ca' sicum, 1 fl. dr. ; compound
infusion of roses, 8 fl. oz.

3. (U. C. Hosp.) Tincture of capsicum,

1 fl. dr. ; honey, 6 dr. ; water to 4 fl. oz. Used
in ulcerated sore throat, scarlet fever, &c.

Gargle of Carholic Acid. Syn. Garga-
EISMA ACIDI CAEBOLICI. Prep. (Tlu'oat

Hosp.). Carbolic acid, 2 gr. ;
glycerin, 25

minims; water, 1 fluid ounce. Stimulant and
antiseptic.

Gargle of Clilo"rate of Potas'sa. Syn. Gae-
G-AEISMA POTASS^ CHIOEATIS, L. Prep.

(Beasley.) Chlorate of potassa, 1 dr. ; honey
of roses, 1 oz. ; water, 7 oz. Used in malig-

nant sore throat, scarlatina, &c.

Gargle of Chlo 'ride of Lime. Syn. Gae-
GAEISMA CALCIS CHLOEINAT^, L. Prep.

Prom chloride of lime, 1 dr.; water, \ pint;

agitate together for 10 minutes, filter through
linen, and add of simple syrup, 1 fl. oz. Used
in putrid sore throat, scarlet fever, &c.

Gargle of Chloride of So'da. Syn. Gaega-
EISMA SOD^ CHLOEINAT^, L. Prep. 1. (Cop-

land.) Liquor of chloride of soda, 12 fl. dr.

;

honey, \ oz. ; water, 6 fl. oz.

2. (Hosp. Form.) Clilorlnated solution of

soda, 4 fl. dr.; water to 4 fl. oz. Used as the

last.

Gargle of Chlo"rine Water. Syn. Gaega-
EISMA CHLOEINII, L. Prep. 1. (Fr. Hosp.)
Chlorine water, ^ fl. oz. ; syrup, 1 fl. oz. ; water,

4| fl. oz.

2. (Mid. Hosp.) Chlorine water, 2 fl. oz.;

distilled water, 10 fl, oz. Use. As the last.

Gargle of Cincho'na Bark. Syn. Gaega-
EISMA CINCHONA, L. Prep. 1. From decoc-

tion of cinchona, 7 fl. oz.; simple oxymel, 1

fl. oz. Antiseptic and astringent in relaxa-

tion, &c.

2. (Acidulated; Gaegaeisma cinchona
ACiDUS, L.) Hydrochloric acid, 1| fl. dr.;

honey, IJ oz. ; decoction of bark to make up
8 fl. oz.

Gargle, Com'mon. Syn. Gaegaeisma com-
mune, L. Prep. 1. (Ed. Hosp.) Water,
6 fl. oz. ; nitre, 1 dr.; honey of roses, 1 oz.

For ordinary sore throat, &c.

2. (Lond. Hosp.) Alum, 1 dr.; dilute sul-

phuric acid, 2 fl. dr. ; tincture of myrrh, 4 fl.

,dr. ; water to 12 fl. oz.

Gargle of Cy'anide of Mercury. Syn. Gae-
gaeisma hydeaegyei cyanidi, L. Prep. 1.

(Brera.) Cyanide of mercury, 10 gr. ; honey
of roses, 1 oz. ; barley water, 1 pint.

2. (Cullerier.) Cyanide of meicury, 10 gr.

;

linseed tea, 1 pint. Used in the same cases as

mercurial gargle.

Gargle, Deter'gent. Syn. Gaegaeisma db-
teegens, L. Prep. 1. (P. Cod.) Alcohol-

ised sulphuric acid, 1 fl. dr. ; honey of roses,

2 oz. ; barley water, 8 oz.

2. (Dr A. T. Thomson.) Nitre, 2 dr.;

honey of roses, 4 fl. dr. ; infusion of roses, 5^
fl. oz. In inflammatory sore throat.

Gargle, Emollient. Syn. Gaegaeisma
emolliens, L. Prep. 1. (Buchan.) Marsh-
mallow root, 1 oz. ; figs, 2 oz. ; water, 1 quart;
boil to a pint and strain. Demulcent, sooth-

ing.

2. (Trousseau & Reveil.) Bailey water,

8 oz.; honey, 1| oz. Both are used in inflam-

matory aflTections of the throat and mouth.
Gargle of Horseradish. Syn. Gaegaeisma

aemoeacIjE, L. Prep. (Collier.) Compound
spirit of horseradish, 1 fl. oz. ; honey, 2 oz.

;

water, 4 fl. oz. A good gargle for scurvy of

the fauces and pharynx, vulgarly called the
'inward scurvy.'

Gargle of Hydrochlo"ric Acid. Syn. Mu-
EIATIC ACID GAEGLE ; GaEGAEISMA ACIDI
hydeochloeici, L. Prep. 1. (Guy's Hosp.)

Hydrochloric acid, 30 drops; honey of roses,

2 oz. ; barley water, 6 fl. oz.

2. (Ratier.) Hydrochloric acid, 2 fl. dr.

;

clarified honey, 2 fl. oz. ; barley water, 1 pint.

3. (St B. Hosp.) Red-rose leaves, 2 dr.

;

boiling water, 1 pint; hydrochloric acid, 1\
fl. dr.; digest 1 hour, and strain. In inflam-

matory sore throat, ulcerations of the mouth,
scarlet fever, &c.

Gargle of Todine. Syn. Gaegaeisma iodinii,

L. Prep. 1. Iodine, 10 gr. ; iodide of potas-

sium, 12 gr. ; rectified spirit and simple syrup,

of each, 1 fl. oz. ; water, 5 fl. oz. In chronic

enlargement of the tonsils, in scrofulous

habits.

2. (Dr Ross.) Tincture of iodine, 1 ^ fl. dr.

;

tincture of opium, 1 fl. dr. ; water, 6 fl. oz.

3. (St T. Hosp.) Compound tincture of

iodine, 2 fl. dr. ; water, 5 fl. oz. In ulcei-ation

of the tonsils.

Gargle, Mercu"rial. Syn. Gaegaeisma ht-
DEAEGYEI, G. MEECUBIALE, L. Prep. 1.

(G. HYD. BICHLOEIDI.) Corrosive sublimate,

2 to 5 gr. ; barley water, 1 pint ; honey of

roses, 2 fl. oz. For syphilitic ulcers in the

throat.

2. (Plenck.) Calomel, 6 gr. ; quicksilver,

80 gr. ;
powdered gum, 3 dr. ; syrup of pop-

pies, i oz. ; triturate till the globules of metal

disappear, and add of decoction of clematis, 26
fl. oz.; honey of roses, 1 oz. ; essence of myrrh,

1 dr. (or tincture of myrrh, 1 fl. oz.). In
syphilitic and putrid sore throat.

Gargle of Mustard. Syn. Gaegaeisma
siNAPis. Prep. (Fleury). Black mustard
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seed, bruised 4 ounces ; salt, 4 scruples ; vine-

gar, 8 scruples ; warm water, 7 ounces. Digest

and filter.

Gargle of Myrrh. Syn. Gaegaeisma
MTEEH^, L. Prejp. 1. (Ainslie.) Tincture

of myrrh, 6 fl. dr. ; vinegar, 1 fl. dr. ; honey of

roses, \\ fl. oz. ; barley water, 12 fl. oz.

2. (Ph. Chirur.) Tincture of myrrh, \ oz.

;

honey of roses, \\ oz. ; lime water, 6 fl. oz.

In scarlatina and putrid sore throat. See

ASTEINGENT GaEGLE, &C.

Gargle of Ni'tre. Syn. Gaegaeisma salis

NiTEi, G. POTASS^ NiTEATis, L. Fre'p. 1.

Nitre, 2 dr. ; honey or syrup, \ oz. ; rose

water, h\ fl. oz.

2. (Brande.) Nitre, 2 dr. j oxymel, 1 fl.

oz. ; barley water, 7 fl. oz. In inflammatory
sore throat. See Common Gaegle.

Gargle of Oak-Bark. Syn. Gargaeisma
COETicis QUEECus, L. Trej). 1. Oak-bark,
2 dr. ; boiling water, 6 fl. oz. ; macerate 1

hour, and strain.

2. (Ellis.) Decoction of oak-bark, 1 pint

;

alum, \ dr. ; brandy, 2 fl. oz. In chronic sore

throat, relaxation of the uvula, &c.

Gargle of Oxide of Manganese. Syn. Gae-
gaeisma MANGANESii oxiDi. Prep. (Pareira).

Black oxide of manganese, 2 dr. ; decoction of

barley, 5 fl. oz.

Gargle of Pellitory. Syn. Gaegaeisma
PYEBTHEI. Prep. 1. Pellitory root, 4 dr. ,•

water, 16 fl. oz. ; boil to 8 fl. oz., and add of

liquor of ammonia 2 fl. dr.

2. (Swediaur.) Infusion of pellitory, 1 pint

;

vinegar, 3 fl. oz. ; sal-ammoniac, 3 dr. To
promote the maturation and healing of throat

ulcers.

Gargle of Permanganate of Potash. Syn.

Gaegaeisma Potass^ Peemanganatis.
Prep. (Throat Hosp.) Solution of perman-
ganate of potash (B. P.), 6 minims; distilled

water, 1 fl. oz. Antiseptic.

Gargle of Ilo"ses. Syn. Gaegaeisma eos^,
G. eosaeum, L. Prep. (Kendrick.) Con-
serve of roses, 3 oz. ; boiling water, 16 fl. oz.

;

infuse 1 hour ; add of dilute sulphuric acid, 2

fl. dr., and strain. Antiseptic, astringent; used
in several indications.

Gargle of Subacetate of lead. Syn. Gae-
gaeisma PIUMBI SITBACETATIS. Prep.

(Ratier.) Liqiiid subacetate of lead, ^ dr.

;

barley water, 1 lb. ; syrup, 1 fl. oz.

Gargle of Turpentine. Syn. Gaegaeisma
Teeebinthinatum. Prep. (Geddings.) Oil

of turpentine, 2 dr. ; mucilage, 6^ fl. oz. In
salivation.

Gargle, Spirit. Syn. Gaegaeisma spieit-

rosuM, G. SPiEiTus viNi, L. Prep. 1. (Dr
Watson.) French brandy, 1 fl. oz. ; water, j
pint.

2. (St George's.) Proof spirit, 1 fl. oz.

;

oxymel, 5 fl. dr. ; decoction ot barley, to make
up 6 fl. oz. In relaxations and salivation.

Gargle, Stim'ulant. Syn. Gaegaeisma
STiMULANS, L. Prep. (Dr Copland.) In-

fusion of roses, Gi fl. oz. ; dilute hydrochloric

acid, 40 drops; tincture of capsicum, I5 fl.

dr. ; honey, 3 dr. See Gaegie of Cap-
sicum.

Gargle of Tan'nin. Syn. Gaegaeisma
ACiDi TANNICI, L. Prep. 1. (Beral.) Tannin,

1 dr. ; honey of roses, 2 oz. ; rose water, 2
fl. oz. ; distilled water, 8 fl. oz.

2. (Jannart.) As the last, but using only

half the quantity of tannin. In salivation

and aphthous ulcerations.

Gargle of Verd'igris. Syn. Gaegaeisma
^EUGINUS, G. CUPEI ACETATIS, L. Prep.

(Guy's Hosp.) Oxymel of verdigris, 4 dr.

;

honey of roses, 2 oz. ; barley water, 3^ fl. oz.

Used as a detergent for ulcers in the throat.

If swallowed it produces violent vomiting.

The addition of 2^ oz. of water to the above

produces a gargle sufliciently strong for most
cases.

Gargle of Vin'egar. See Gaegle of Acetic
Acid,

Gargle of Zinc. Syn. Gaegaeisma zinci,

G. z. suiPHATis, L. Prep. (Dr Copland.)

Sulphate of zinc, 20 gr. ; oxymel, 1 fl. oz.

;

rose water, 7 fl. oz. In aphthous sores, relaxa-

tions, ulceration of the tonsils, &c.

GAR'LIC. Syn. Allium, L. The Allium
sativum of botanists. It is diaphoretic, diu-

retic, expectorant, stimulant, and tonic ; and
externally, irritant, rubefacient, and even
vesicant.

—

Dose, ^ dr. to li dr. ; in enfeebled

digestion, chronic diarrhoea, old chronic coughs,

atonic dropsies, and worms. An antispas-

modic and counter-irritant liniment is made
of the juice, which was formerly esteeiued in

chest diseases and infantile convulsions. A
small clove of garlic, or a few drops of the

juice, was formerly introduced into the ear in

certain forms of deafness. As a condiment its

properties resemble those of the onion, than
which it is much more powerfal.

GAR'HET. In mineraloyy, one of the pre-

cious stones or gems. The finest specimens of

noble garnet (SvEiAN or Oeiental gaenet)
are brought from Pegu. According to chemi-

cal analysis, the garnet is a double silicate of

alumina and lime, coloured with iron and
manganese.

Garnet, Facti"tious. See Pastes,

GA'RUM. [L.] A species of pickle or

sauce prepared of flsh, in a state of incipient

putrefaction, strongly salted and seasoned

with aromatics. According to Pliny, the

Romans used a species of lobster for this

purpose.

GAS. Syn. Gaz, Fr. A permanently elastic

aeriform fluid. In English the term ' air

is now usually restricted to the gaseous mix-

ture forming the atmosphere, but it was for-

merly used as a synonym for ' gas.' The prin-

cipal gases are the elementary bodies hy-

drogen, chlorine, oxygen and nitrogen, and the

compounds ammonia, carbonic acid, carbonic

oxide, carburetted hydrogen, hyrochloric acid,

phosphoretted hydrogen, protoxide of nitrogen,

sulphuretted hydrogen, and sulphurous acid.
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See these substances under their respective

hands.

Gas. Si/n. Coal gas, Illuminating- g.

The term ' gas ' is popularly applied to the

important mixture of hydrocarbons produced

by the destructive distillation of pit-coal, and

now employed as a source of artificial light in

most of large towns of Europe and America.

Although artificial illumination by means of

coal-gas was, previous to 1819, used in Great

Britain in isolated cases, andhad been eiriployed

for the occasional lighting up of the mansion of

Culrose Abbey in Scotland, by Lord Dundonald,

as far back as 1787 ; and by Murdoch, in 1798,

for lighting the foundry of Boulton and

Watts in Soho, it does not appear to have

been generally adopted in London, and the

other large towns of England and Scotland

until that year ; since which time to the pre-

sent artificial gas illumination has steadily pi'o-

grcssed, and increased to so enormous an extent,

that some works are now delivering millions of

cubic feet of coal-gas a day. The apparatus

used in the manufacture of gas on the large

scale consists essentially of a system of closed

retorts (a) of cast iron or fire-clay, generally

having the form of a flattened cylinder, and

arranged in sets of three or five, and heated by

the same coal fire, as shown in the accompany-

ing drawing.

The quantity of coal required to charge each
retort is about two busliels, and it takes about
four hours for the coal to give off all its gas.

When it has done this the resulting coke is re-

moved from tlie retort, and a fresh charge of coal

is thrown into it, the mouth of the retort being

then closed with a tliick iron plate, and hited

with clay. An iron pipe ascends from the

upper side of the front of the retort, project-

ing from the furnace, and after describing a

curve at its upper extremity, this iron pipeopens

into a much wider tube, called the hydrau-
lic main {b), which latter passes horizontally

along the front of the range of furnaces, the

tubes from all the retorts dipping into it.

The hydraulic main is always kept half full oi'

the water and the tar which condenses from
the ascending gas ; owing to which arrange-

ment the opening into each retort is effectually

closed by a water-valve, and thus permits a

fresh charge of coals to he thrown in, and of

coke to be withdrawn in any one or more of the

retorts, without interfering with the distilla-

tion going on in the others.

The aqueous portion of the liquid deposited

in the hydraulic main, which is known as the
ammoniacal liquor, and forms the princi-

pal source of the commercial salts of am-
monia, consists principally of solution of car-

bonate of ammonium, but contains also

sulphide, cyanide, and snlphocyanide of am-
monium. After it leaves the hydraulic

main, the gas passes into the condenser (e),

which is composed of a series of bent iron

tubes (shown in the plate), these being kept
cool either by the large surface they expose

to the air, or, if necessary, by means of a stream

of cold water applied to the outside.

Any of the volatile hydrocarbons or salts of

ammonia escaping condensation in the hy-

draulic main are arrested in the condensers,

but not always; hence it is necessary to after-

wards carry the gas through a scrubber (not

figured in the plate) or case containing pieces

of coke, over which a stream of water being

made to trickle, absorbs any remaining am-
moniacal vapours. The gas next passes

through the lime purifier (/), an iron
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box fitted with shelves, on wliieh is placed

slaked lime, which absorbs the carbouic

acid, and part, but not the whole of, the sul-

phuretted hydrogen contained in the gas.

Of the many methods devised for the removal

of the sulphuretted hydrogen, none appears to

be so successful and economical as that which

consists in passing the gas over a mixture of

sulphate of iron, slaked lime, and sawdust.

The gas, after it has become purified by the

foregoing processes, is passed into the gaso-

meter {g) (part of which is represented in the

plate), whence it passes into the mains, by
which it is conveyed to the various condensers.

Another prejudicial impurity formed in gas is

carbon disulphide, which when burned gives

rise to small quantities of sulphuric acid, and
this in time attacks certain kinds of furniture,

as well as the bindings of books.

Dr Angus Smith efi'ects the removal of the

disulphide by passing the gas through a solu-

tion of plumbic oxide in caustic soda, difl"used

through sawdust.

The quality of coal-gas is largely dependent
upon the temperature employed in its manu-
facture. If the retorts are insufficiently

heated, the result will be the formation of

certain easily-condensable hydrocarbons, which
not only diminish the bulk of the gas, but

cause considerable inconvenience by collecting

in and blocking up the pipes. Oa the con-

trary, should too much heat be used, the gas

becomes partially decomposed by contact with

the red-hot retort, and deposits on its sides

the substance known as " gas carbon," thus

not only removing to a certain extent the

constituent to which the gas owes its illumi-

nating power, but impoverishing its lighting

qualities still more, by diluting it with an
unnecessary quantity of liberated hydrogen.

These latter effects are forcibly illustrated in

the following analysis of the gas collected

from Wigan cannel coal at different periods of

the distillation.

The best gas is said to be produced when
the retorts are heated to a bright cherry red.

In 100 Volumes.

Olefiant gas and volatile hydro-carbons

Marsh gas ......
Carbonic oxide . . . • •

H\ drogen ......
Nitrogen ......

1st Hour.

13-0

82-5

3-2

00
1-3

5th Hour.

70
56-0

11-0

21-3

4-7

lOth Hour.

0-0

20-0

100
60-0

10-0

" The value of gas as an illuminating agent

may be said to depend on the amount of

hydrocarbons present, and on the relation

which the carbon bears to the hydrogen in

these substances. In marsh gas, CH4, which

is, practically speaking, non-luminous, the

percentage composition is, carbon 75, and
"hydrogen 25. In olefiant gas, C2H4, the

carbon is 85"7, and the hydrogen 14'3, and the

gas possesses a correspondingly greater amount
of illuminating value. In acetylene, CjHg, we
have a gas of still greater illuminating value,

the proportion of carbon to hydrogen being

also greater, the per-centage composition being,

carbon 92'3, and hydrogen 7'7. In benzol.

CgHg, we have the same percentwges; while in

naphthalene, CigHg, a still higher ratio between
the carbon and hydrogen exists, and a corre-

sponding increased value in light-giving

power. It was formerly taken as an axiom
that the illuminating value of a mixture of

gases was also proportionate to the relation

between the carbon and hydrogen, but al-

though this is very good as a rough criterion

in practice, the statement must not be accepted

as strictly true. The illuminating power of

a mixture of gases is known now to depend far

more on the nature of the particular compounds
present, than upon the absolute proportion
between the hydrogen and carbon; for while

on the one hand it is possible to have a gas

(marsh gas) containing as much as 75'4 per

cent, of carbon, and yet which is valueless for

illuminating purposes ; it is also possible to

have a mixture of gases in which the per

centage of carbon is far less, although the

illuminating value is much greater."'

Coal gas consists of a mixture of the follow-

ing bodies

:

Marsh gas (light carbonetted hydrogen).

Olefiant gas (heavy „ „ ).

Hydrogen.
Carbonic oxide.

Nitrogen.

Vapours of liquid hydro-carbons.

Vapour of bisulphide of carbon.

The yield of gas, and also the illuminating

power of the product, vary greatly with
different kinds of coal. The average yield may-

be roughly estimated at 10,000 cubic feet of

gas per ton of coal.*

Anthracite is by no means suited for a gas coal.

The best coals for this purpose are those which
are bituminous; they comprise caking coal,

parrot coal, and certain varieties of cannel coal.

London gas (which is generally deficient in

'
' Cheniistry, Theoretical, Practical, and Analytical.'—

Mackenzie.
2 For practical details respecting the manufacture of

this product, see the article Coal gas in 'Ure'a Diction-

:iry of Arts, Msuiufaciures, &p. ;' 'Wagner's Chemical
Technology ;' arid ' ChcQiistry, Theoretical, Practical, and
Anuly ticiJ.'
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illuminating power) is manufactured princi-

pally from Durham and Newcastle coal.

In addition to the elementary composition of

the coal, the amount and nature of tlie vola-

tile matter contained in it is an important
factor in its value as a source for gas. It

should also yield a small amount of ash,

and be as free as possible from sulphur,

besides which its ultimate analysis should
show a comparatively small proportion of

oxygen. If there be an excess of this latter

element, the production of the hydrocarbon
illuminants will be diminished, since the

hydrogen which would go to their formation
would unite with the oxygen to form useless

water.

The late Charles Mansfield proposed to

increase the illuminating power of ordinary
coal gas, and to render water gas or even atmo-

spheric air luminiferous, by passing them
through sponges or over trays containing
mineral naphtha or benzole; and a patent was
taken out for this purpose. The gas so

treated imbibes or dissolves a portion of the

liquid, and burns with increased brilliancy.

The method of saturating the gas with the

liquid hydrocarbon is as follows:—"The appa-
ratus consists of a brass reservoir or chamber
attached to the end of the gas-pipe, near the

burner. This reservoir may be in the shape
of an oil-flask, made air-tight, with a screw-
joint, or other means of supplying any highly

volatile oil, turpentine, or mineral naphtha,
and should be kept about half full. Into this

reservoir the gas-pipe ascends a little above
the surface of the oil ; a very small jet-pipe of

gas, regulated by a stop-cock, is branched off

below this chamber, to supply a minute flame,

so as to cause a sufficient evaporation from
the oil to unite with the gas in the flask

receiver. The whole is, of course, surmounted
vi^ith the usual burner and lamp-glass."

The naphthalising of gas did not work well

on a large scale. Recently, however, an
attempt was made to get up a company in

England to work a French patented process,

which differed only from that of Mansfield's

in the substitution of another hydrocarbon
(probably a petroleum product) for benzol.

The chemical and technical journals exposed

this invention, and prevented the sinking of

capital in a worthless undertaking. On a

small scale, simple ' naphthalisers ' appear to

work very well.

The illuminating power of gas, as well as of

other sources of light, may be directly ascer-

tained by what is termed the ' comparison of

shadows,' or indirectly, and more conveni-

ently, by chemical analysis.^ See AiE Gas,
iLltTMINATION.

GASTROPHAN (Apotheker J. Fiirst,

Prague). For strengthening the digestion

and improving the appetite. Quassia, 30
grammes; orange berries, 15 grammes; ga-

langal, 4 grammes; cardamoms, 2 grammes;
1 See ' Watts's Dictionary of Cliemiatry/ vol. i.

vol. I.

star anise oil, 10 drops; orange-peel oil, 10
drops ; spirit, 180 grammes ; water, 120
grammes; digested and filtered. (Hager.)

GASTROPHILE (Dr Uorchard). There are

several numbers of this preparation. Soda
water, containing common salt, perhaps in

some of the numbers mixed with Glauber's salts.

GAZ'OGENE. [Pr.] Syn. AisKATiwa Ma-
chine. A portable apparatus for aerating
water and other liquids. Many forms have
been given to this instrument, but in all the

principle is the same. Powders for generating
carbonic acid gas are placed in a separate com-
partment, and the liquid to be aerated in

another. The two compartments are connected
by a suitable tube, and a second tube, furnished
with a spring tap, affords an exit for the
aerated liquid. By the aid of the gazogene,
water, wine, ale, &c., may in a few minutes be
fully saturated with carbonic acid gas, and so

rendered brisk and piquant. By using fruit

syrups, manufactured from English and foreign

fruits, the most delicious aerated summer
beverages can be made, resembling those so

much esteemed by travellers in the South of

Europe and the sea-board cities of the Western
world.

The following are the proportions of soda

and acid required for charging gazogenes

:

For 2 pints, powdered tartaric acid, 280
grains; bicarbonate of soda, 340 grains.

For 3 pints, powdered tartaric acid, 340
grains ; bicarbonate of soda, 420 grains.

For 5 pints, tartaric acid, 620 grains j car-

bonate of soda, 760 grains.

Put the acid and soda in different coloured

papers.

GEDACHTNISS - LIMONADE — Mnemonic
Lemonade (manufactured by G. M. Raufer,

Vienna). A mixture of 15 parts phosphoric

acid, 15 parts glycerin, 70 parts water.

(Schadler.)

GEHOR INSTRUMENT. Instrument for

deafness (Apotheker F. Brunner, Troppau).

A little tube of silver plate, 2 centimetres long

and as thick as a straw, with a small mussel-

shaped widening at one end, which is wrapped
in cotton wool, to be inserted in the ear.

GEHOR LIQUOR, Schweizer—Swiss Cure

for Deafness (Raudnitz). Water mixed with

a little coarse brandy. (Wittstein.)

GEHOROL—Oil for Deafness (C. Brockel-

mann, Soest). Provence oil adulterated with

sunflower oil and mixed with very small traces

of camphor and cajeput, sassafras, and rose-

mary oils. (Hager.)

GEL'ATIN. Syn. Gelatine ; Gelatine, Fr.

;

Gelatina, L. Animal jelly, obtained by the

prolonged action of boiling water on the

organic tissue of the bones, tendons, and
ligaments, the cellular tissue, the skin, and
the serous membranes. Glue and size are

coarse varieties of gelatin, prepared from
hoofs, hides, skins, &c. ; and isinglass is a purer

kind, obtained from the air bladders of some
other membranes of fish.

50
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Prop, Sfc. Gelatin is insoluble in cold

water, but dissolves with greater or less readi-

ness on the application of heat, according to

the source where it is obtained, and in this

state forms a tremulous and transparent jelly

on soolingj it is insoluble in both alcohol and
ether, and is decomposed by the strong alka-

lies and acids ; with tannic acid it forms an
insoluble compound of a buff colour, which is

the basis of leather ; when acted on by cold

concentrated sulphuric acid, it yields glycocoll

or gelatin sugar ; and when boiled with strong

alkalies, it yields glycocoll and leucine. Chlo-

rine passed into a solution of gelatin occa-

sions a dense white precipitate (chlorite of

gelatin), which ultimately forms a tough,

elastic, pearly mass, somewhat resembling

fibrin.

Tests. Its aqueous solution is recognised as

follows :—1. It gelatinises on cooling. 2. It

is precipitated by alcohol. 3. Bichloride of

mercury gives a whitish flocculent precipitate,

4. Tannic acid or infusion of galls gives a

copious yellowish-white, curdy precipitate,

which, on being stirred, coheres into an elastic

mass, insoluble in water, and incapable of

putrefac^tion, and which, when dried, assumes
the appearance of over-tanned leather. 5. The
gelatinising property is destroyed by nitric

acid. 6. It is not affected by either alum
or acetate of lead. In this respect it differs

from chondrin.

Qual. The goodness of commercial gelatin

intended for food is readily proved by pouring
boiling water over it, and digesting the two
together for a short time. If it is pure and
wholesome, its colour remains unaltered, and
during its solution it continues entirely free

from smell. The resulting solution and jelly

are also odourless, neutral to test-paper, free

from unpleasant taste, and perfectly trans-

parent. If it forms a yellow gluey-looking
mass, and evolves an offensive odour, it should
be rejected as of inferior quality, and unfit for

culiuary purposes.

Uses, Sfc. Gelatin is largely employed as an
article of food, as in soups, jellies, &c. ; but its

value in this respect has been, perhaps, over-
rated.i Animals fed exclusively on gelatin die

of starvation. But when mixed with other
food, especially with substances abounding in

albumen, casein, or fibrin, gelatin may be
useful as an aliment, and serve directly to

nourish the gelatinous tissues. (Liebig.) Hence
gelatin is a fitting substance to form part (but
only a part) of the diet of convalescents, as it

conveys nutrition directly to these tissues,

without tasking the diminished powers of life

for its conversion ; but its use should be accom-
panied by a proper quantity of azotised animal
food to supply the elements to the blood, for
the support andincreaseof the muscular tissue,

or fleshy portion of the body. In France

1 The reader interested in this subject should consult a
yiaiier by Carl Voit in the ' Zeitschriit fiir Biologie,' viii,

2U7-3S8.

gelatin obtained from bones is employed as

a part of the diet in hospitals with the best

effect, materially abridging the period of con-

valescence ; but when given alone, all animals

soon become disgusted with it, and die if not

supplied with other food. (D'Arcet.) See

GiTJB, Isinglass, and below.

Gelatin, Bone. Obtained from crushed bones

by boiling with water, or by the action of steam
and water successively, either with or without

pressure; or by maceration in dilute hydro-

chloric acid, to extract the phosphate of lime,

the remaining gelatinous mass being well

washed in cold water, and afterwards dissolved

in boiling water in the usual manner. A little

carbonate of soda is commonly added to the

last water. Gelatin has even been extracted

from fossil bones. " A soup was prepared from
one of the bones of the great mastodon by the

prefet of one of the departments of France."

(Pereira.) Butchers' meat contains, on an
average, 24§ of dry flesh, 56^ of water, and 20^
of bone. The last will yield, by proper treat-

ment, nearly l-3rd of its weight of dry gela-

tin, or a quantity equal to about 6§ of the

meat from which it is cut. This, as well as

other varieties of gelatin, is frequently

blanched by sulphurous acid or animal char-.

coal, and tinged of various colours with the

ordinary vegetable dyes. Thus, blue is given

with sulphate of indigo or the juice of blue

berries ; green, with the juice of spinach j

and red, with juice of red-beet.

Gelatin, French. St/n. Cake gelatin.
Gelatin made up into small thin cakes, like

the finer sorts of glue. A good deal of

it is prepared in Paris from the cuttings

of the skins used in making kid gloves and
slippers.

Gelatin, Patent. Various qualities of gela-

tin are manufactured from glue pieces, or cut-

tings of the hides of beasts and skins of calves,

and from inferior isinglass. According to

Mr Nelson's specification, the crude materials,

freed from hair, wool, flesh, and fat, after being
thoroughly washed and * scored,' are mace-
rated for 10 days in a ley of caustic soda, and
are then placed in covered vessels at a tem-
perature varying from 60° to 70° Fahr., until

they become tender ; they are next washed to

free them from alkali, and are then exposed to

thevapourofburning sulphur until they acquire
a sensibly acid reaction ; they are now dissolved

in water contained in earthen vessels heated to
150° Fahr., and the solution, after being
strained, is put into ' settling vessels,' and
heated to 100° to 120° Fahr., for 8 or 9 hours

;

at the end of this time the clear liquor is drawn
off, and poured on the ' cooling slabs,' to the

^

depth of about i an inch. As soon as the
jelly is cold, it is cut into pieces, and washed
in water until perfectly free from acid. It is

then redissolved in water at about 85°, the
solution poured out on slabs as before, and
when cold, it is cut up, and, lastly, dried on nets.

According to another specification (Rattray's
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Patent.) gluo-picccs are steeped in water until

they begin to putrefy, then wsished with water,

drained, and put from 12 to 24 hours into water

strongly soured with sulphurous acid ; they are

at'terwai'ds washed first with cold water, and
then in water at 120° Fahr., and are lastly

converted into size by digestion for 24 hours

ia water at 120° Fahr., the resulting so-

lution being filtered through bags of double

woollen-cloth.

Patent gelatins are often sold cut up in

imitation of ' picked isinglass/ to which, for

the preparation of jellies, soups, and blanc-

manges, they are not much inferior.

Gelatin, Rough. Syn. Gelatine Brttt, Fr.

From the skulls of oxen, the spongy insides of

the horns and ribs, and from several other soft

bony parts (deprived of fat), by washing them
in water, digesting in an equal weight of

hydrochloric acid of 6° Baume, in cold weather,

and 4° or 5° in summer, for 10 days, then in

acid of only 1° Baume for 24 hours longer ;

afterwards soaking and washing in successive

portions of cold water until all the acid is

washed out, adding an ounce of carbonate of

soda to the last water. Used to make glue, &c.
A similar article is prepared from the bones of

sheep. The pieces, after being treated as above,

are steeped in boiling water for a few minutes,

wiped dry, and shaken together in a bag to

remove the internal pellicle; after which they
are cut into squares or dice to disguise them,
and finally dipped into a hot solution of gela-

tin to varnish them. In this state the article

is called ' gelatine brut ein.' Used to make
soup. It keeps better than the cakes of port-

able soup. When less carefully prepared, it

is also used to make glue for fine work. See
Bone gelatin.
GELEE (pour le Goitre). See Liniment

OE Iodide of Potassium.
GELSEMIUM SEMPERVIRENS. Syn. Gel-

SEMINUM NITEIDUM, GeLSEMIUM SEMPER-
viRENS, Gelsemium lucidum, Anonymus
SEMPERVIRENS, BiGNONIA SEMPERVIRENS

;

LiSANTHUS SEMPERVIRENS. The YeLLOVS'
JASMINE, or WOODBINE. The Carolina jas-
mine.

Diiferent botanists have placed the plant in

different natural orders. De Candolle assigns

it to the LoganiacecB ; Decaisne to the Apocy-
nacecB ; Chapman to the Ruhiacece.

The root, which is the only part of this plant

employed in medicine, and of which a fluid

extract has been introduced into the United
States PharmacopcEia, as met with in English
commerce occurs in two states ; either in

packets prepared by the shakers of New Le-
banon, which contain the root in small pieces,

formed into a compact mass by hydraulic pres-

sure, and in which state it is difficult to powder;
or it is simply sold cut up into pieces varying
from two to eight inches in length, and one-
third to three fourths of an inch in diameter.

It is frequently mixed with about half its

bulk of long, wiry, pale-brown rootlets. '

The so-called gelsemium root consists chiefly

of subterranean stem with a small proportion
of true root, occasionally a slender piece of tlie

aerial stem may be found intermixed, and is

readily distinguished by its purplish colour and
hollow centre, and by the silky and tow-like
fibre, rendered visible when the epidermis is

peeled off (fig. 1 e).

The true root is hard and woody, slightly

undulated in outline, very sparingly branched,
except in the slender pieces, externally of a
pale brown colour, nearly smooth, and fur-

nished with a thin scurfy cuticle, which is

slightly cracked longitudinally. When a trans-

verse section is examined with a lens, the bark
of the root is seen to be very thin, and to

consist of two layers, the inner one being
usually almost as pale as the woody portion,

and of somewhat soft texture, the outer one
is darker and more compact (fig. 1 b,c).

The meditullium, or woody portion of the
root occupies nearly its whole diameter, is of

a pale yellowish bright colour, the yellow tint

becoming raucli more distinct when the root

is wetted. The medullary rays are white and
very distinct, and the woody tissue between the
rays is very porous, the pores being very small,

but visible to the unaided eye, especially when
the root is broken instead of cut (fig. 1 d).

There is no pith or central cavity in the root.

The root has a bitter taste and pleasant flavour,

somewhat between those of senega and green

tea ; this is more readily perceived in the tinc-

ture.

The subterranean stem (fig. 1 a) is also fur-

nished with rootlets, but is easily distinguished

from the root by the presence of a small, dark
coloured, central cavity representing the pith,

and by the external surface being rougher,

and frequently variegated with dark longitu-

dinal lines, which are the remains of the same
purplish cuticle which presents so marked a

feature in the aerial stem. The bark is thicker

than that of the true root, and the inner layer

is usually dark brown. If the subterranean

stem is broken slowly and carefully, a thin row
of silky fibres projects fully a quarter of an
inch from the broken edge. The fibres do not

appear when the bark of the root, is broken,

and thus serve to distinguish the stem of this

drug from the root. Experiments as to the

relative value of the bark of the root and stem
are wanting. The bark of the stem has the same
bitter taste as that of the root, and if it be
hereafter shown that it is equally active, the

above character of scattered strong fibres,

taken in conjunction with the fiavour of the

drug and its porous structure, will serve to

distinguish it from all other roots and stems

used in materia medica.'

Medicinal properties.—The American me-
dical journals record the successful ad-

ministration of gelsemium in a great num-
ber and variety of diseases, including in-

termittent, remittent, typhoid, and yellow

' Holmes.
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fevers, the irritative fevers of childhood, in-

flammation of the lungs and pleura, dysentery,

rheumatism, and other inflammatory affections,

neuralgia, obstinate menstruation,delirium tre-

mens, morbid wakefulness, St Vitus' dance,
hysteria, epilepsy, spasmodic stricture of the
urethra, and gonorrhoea. Dr Hurd, an Ame-
rican physician, reports very favorably of the

drug as a cardiac sedative, and considers it more
efiicient than any other remedy in the palpi-

tation and the difiicult breathing that accom-
pany heart disease; and Dr Hill, of Maine,
finds it when combined with bromide of potas-

sium useful in irritable bladder.

Its principal use, however, in American me-
dical practice has been as a febrifuge. In
periodic fevers it has been employed with great
advantage, as well as in cases of intermittent

fever, which having failed to yield to quinine

alone, succumbed, when this latter medicine
was combined with gelsemium.

In England gelsemium has been success-

fully employed for the relief of facial neuralgia,

or of the pain caused in the face and jaws by
decayed teeth ; as well as in obscure nervous
afiections and severe headaches. It is given
principally in the form of tincture ; but some-
times in powder in doses of from one to two
grains.

The therapeutic action of gelsemium is be-

lieved to be due to the sedative efi'ect it exer-

cises on the nervous and arterial systems

—

hence its power in controlling the nervous
irritability so prevalent during fever. In mo-
derate doses it causes a sensation of agree-

able langour, accompanied with muscular re-

laxation; in larger doses, dizziness, dilated

pupil, double vision, general muscular debility

and prostration ; these symptoms being ac-

companied by a diminution in the force and
frequency of the pulse as well as in the respi-

ration. At the same time the patient becomes
insensible to pwin ; but is free from stnpor

and delirium. These symptoms are said to

pass ofP, after a time, and to be attended with
no unpleasant results.

The 'Lancet' as well as many ofthe American
medical journals record several cases of poison-

ing arising from giving an overdose of this drug.

The symptoms are a greatprostration of nervous

energy, accompanied by paralysis of sensation

and motion. When death occurs it is pro-

bably owing to syncope. The antidotes are,

first, an emetic, and after this has acted, sti-

mulants, such as carbonate of ammonia with

brandy, or aromatic spirits of ammonia. In

cases accomparied with insensibility, recourse

should be had to electricity.

Kollock, in the ' American Journal of Phar-

macy ' for 1855, states that he found the root

on analysis to yield volatile oil, dry acrid resin,

fatty re"sin, fixed oil, gallic acid, starch, pectic

acid,albumen, extractive matter, lignin, gum, a

yellow colouring matter, mineral matter

(chiefly salts of potassium, calcium, magnesium,

iron aiid silica), and au alkaloid, to which the
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name gelseminine or golsemia has been given.

KoUock also states that the leaves and flowers

contain the same ingredients as the root, al-

though in much smaller quantities.

Eberle, in the ' American Journal of Phar-

macy ' for 1864, says he failed to obtain gelse-

minine from the root. In a paper contributed

to the ' American Journal of Pharmacy,' for

January, 1870, by Dr Wormley, the author
stated that he said he not only succeeded in ob-

taining pure gelseminine fi;pm the root.but also

a peculiar acid which be calls gelseminic, or gel-

semic* acid j which he regards as existing in

combination with the gelsemia, forming the

gelsemate of gelsemia.

Probably the alkaloid gelseminine may at

some future time be introduced into medicine,

since it would appear to be the chief ingre-

dient to which the root owes its activity. It

is strongly poisonous. Dr Wormley injected

one eighth of a grain under the skin of a large

cat, which in 40 minutes exhibited great pros-

tration, and died in an hour and a half from
the time of the injection of the poison. The
properties of the gelseminic acid, the resin,

the volatile oil, and other ingredients of

the root, have not been fully investigated.

See TiNCTUfiE of gelsemium, gelsemi-
nine.

In the * American Journal of Pharmacy ' for

April, 1877, Dr Wormley gives the following

directions for the preparations of gelseminic

acid, and gelsemine :—A given volume of the

fluid extract, acidulated with acetic acid, is

slowly added with constant stirring to about
eight volumes of water ; after the separated

resinous matter has completely deposited,

the liquid is filtered, and the filtrate concen-

trated on a water bath, to something less than
the volume of fluid extract employed. The
gelseminic acid is then extracted from the
concentrated fluid by ether, after which the

liquid is treated with slight excess of carbonate

of sodium, and the gelsemine extracted with
ether or chloroform. For the extraction of

the first of these principles, it is not essential

that the liquid should be acidulated, but in the

presence of a free acid the results are more
satisfactory.

GEMS. Syn. Jevs^els ; GEMMiE, L. " Gems
are precious stones, which, by their colour,

limpidity, lustre, brilliant polish, purity, and
rarity, are sought after as objects of dress

and decoration. They form the principal

part of the crown jewels of kings, not only
from their beauty, but because they are sup-

posed to comprise the greatest value in the
smallest bulk ; for a diamond, no larger than
a nut, or an acorn, may be the representative

sign of the territorial value of a whole
country, the equivalent in commercial ex-

' Professor Sonneschien, having suOmitted the so-called

Gelseminic Acid to analysis thinks there can be no doubt
that it is perfectly identical with sesculiii, a glucoside
ohtained from ttie bark of the horae-chcsnut—the Esculus
hippocastanum.

change for a hundred fortunes, acquired by
severe toils and privations." " Among tliese

beautiful minerals mankind have agreed in

forming a select class, to which the title of

gems or jewels has been appropriated ; while

the term precious stone is more particularly

given to substances which often occur under a
more considerable volume than fine stones

ever do. Diamonds, sapphires, emeralds,

rub es, topazes, hyacinths, and chrysoberyls,

are reckoned the most valuable gems ; —
crystalline quartz, pellucid, opalescent, or of

various hues, amethyst, lapis lazuli, malachite,

jasper, agate, &c., are ranked in the much
more numerous and inferior class of orna-

mental stones. (Ure.)

Tests. The only tests applicable to gems
and precious stones are the determination of

their relative hardness and their specific

gravity. By the first test, pastes or facti-

tious gems are readily detected ; but beyond
this, owing to the difficulty of applying it, it

ceases to be useful to persons unconnected
with the trade. The determination of the

specific gravity is, however, of more general

application, as gems are generally dismounted
when offered for sale, or are so set that they

may be removed from their 'mountings'
without injury or inconvenience. See Spe-
cific Geavity, and below.

Obs. The relative hardness of the diiferent

substances is measured by the power they

possess of cutting or scratching the other

substances having a smaller number attached

to them in tha table. Thus, no gem but the

diamond (20) will scratch eitiier the euby
(17) or the SAPPHIRE (16) ; and, for the same
reason, a blue stone that will cut the emeeald
or the TOPAZ can be no other than the

SAPPHIRE. The sp. gr. is ascertained in the

usual manner, and will be found sufficiently

indicative of the true nature of the stone

when considered in connection with its other

characteristics. The index of refraction is a

certain key to the quality of the st(me, in the

hands of those who are capable of determining

it, and may be applied to either mounted or

unmounted gems. The most convenient in-

strument for the purpose is Wollaston's
' eeflecting goniometeb.'

Gems, Facti"tious. These, with few excep-

tions, are made of very pure, fusible, higl)ly

transparent, and dense glass, usually termed
' PASTE ' or ' STRASS/ which is generally formed
of oxide of lead, potassa, and silica, with small

quantities of other ingredients to increase the

brilliancy and clearness. The characteristic

tints are imparted by the addition of metallic

oxides. The beauty of artificial stones and
gems depends, chiefly, upon the tint of the

real stones being exactly imitated, and upon
projier care and skill being exercised in the

cutting, polishing, and mounting them. All

the coloured glasses, and enamels, may be

worked up into artificial gems.

MM. Fremy and Fell have lately succeeded
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Table of the Hardness, Specific Gravity, and Refractive Power of the principal Gems and
Pkeoious Stones, and some other JVIineeals; compiled expresslyfor ifds work.

Name. Kelative
Hardness.

Specific Gravity. Index of Reflection.

Agate..... 12 2-6

Amethyst (occidental) 11 2-7

Calcareous spar . 6 2-7

Chalk . 3 2-7

Chrysolite . 10 3-7

Cornelian 11 2-7

Crystal 11 26
Diamond (bluish)

.

19 3-3 *>

„ (cubic) . 18 3-2

„ (from Ormus)
„ (pink) .

20
19

3-7

3-4
• 2-439

„ (yellowish) 19 3-3

„ (average colourless] 19 to 20 3-3 to 3-55
Emerald .... 12 2-8

Fluor spar . 7 3-5 1-434
Garnet . . . 12 4-4 1-815

Glass .... f SI 2-3 to 3-62 1-525 to 2-028

„ (crystal or flint) . v§ [
3-0 „ 3-6 1-830 „ 2-028

„ (plate) uJ 2-5 „ 2-6 1-514 „ 1-542

Gypsum 5 2-3

Jasper (green) 11 2-7

„ (reddish yellow) 9 26
Onyx .... 12 2-6

Opal .... 10 2-6

Quartz 10 2-7 1-548

Ruby ....
„ (pale, from Brazil)

17
17

4-2 \
35 ;

1-779

„ (spinelle) 13 3-4 1-764
Sapphire (deep blue) .

„ (paler) .

16
17

3-8 "1

3-8 1
1-794

Sardonyx 12 2-6

Schoerl . . . 10 3-6

Topaz .... 15 4-2

„ (Bohemian) 11 2-8

„ (whitish) . 14 3-5

Tourmaline . . . 10 3-0

Zeolite 8 2-1

Zircon.... — — 1-961

in manufacturing artificial corundum, ruhy
and topaz, having a composition the same as

the natural stones. The process by which they
have effected this consists in fusing together

at a red heat, in the furnace of a glass works
for a considerable time, a fusible aluminate
(such as aluminate of lead), and some silicious

body.
The silica is found to unite with the lead,

and to liberate the alumina in the crystalline

form. When equal weights of alumina and
red lead are heated together in a crucible made
of some refractory silicious substance, the

above conditions if the temperature has been
maintained sufficiently long and high ensue,

and there is found in the crucible at the end
of the operation a layer of silicate of lead, and
very frequently another of pure crystallised

alumina or corundum.

The ruby colour is given by adding to the

mixture in the crucible two or three per cent.

of bichromate of potash, the blue being pro-

duced by the addition of a small quantity of

oxide of cobalt, with a trace only of bichro-

mate of potash. A film of silicate of lead very

frequently adheres to the ruby crystals, and
this has to be removed.

In some instances, however, the crystals

occur nearly pure, and are precisely similar to

the natural gems in crystalline form, composi-

tion, hardness, and lustre.

Upon being heated, the artificial ruby, like

the natural one, loses its rose colour, and re-

covers it again on cooling. It is said that the

factitious gems hitherto obtained are not, as

a rule, equal in lustre to the natural ones, and
are consequently not so well suited for jewel-

lers' work ; also that they do not present to
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tbe lapidary conditions favorable to cleavage

or cutting. They are, however, very well

adapted for the works of watches. See

Enamels, Pastes, &c.
GENE'VA. See Gin and Hoiiands.
GEN'TIAN ROOT. Syn. Gentinj? Ra-

dix, L. The dried root of Oentiana lutea,

or ' yellow gentian.' Dose, 10 to 30 gr.

;

as a simple bitter tonic, and stomachic, in

dyspepsia, loss of appetite, gout, &c. It

was formerly a favourite remedy in agues.
" Joined with galls or tormentil, and given in

sufficient quantity, it has not failed in any
intermittents in which I have tried it." (Dr
Cullen.) In excessive doses it is apt to relax

the bowels and disturb the system. When
taken for some time, it imparts its bitter

flavour to the perspiration and urine. See

Decoction, Extbact, &c.

GEN'TIANIN. Syn. Gbntianine ; Gen-
TIANINA, L. A substance obtained by MM.
Henry and Caventou from the root of common
gentian.

Frep. 1. Gentian root (in powder) is di-

gested for 2 or 3 days in cold etber, with
agitation, and the 'filtered tincture evaporated

to dryness j the residuum is dissolved in recti-

fied spirit, and the solution is again evaporated

;

the semi- crystalline mass is, lastly, redissolved

in either alcohol or ether, and crystallised by
careful evaporation.

2. (Magendie.) The etbereal extract is ex-

hausted with cold alcohol (rectified spirit), as

before, and the resulting tincture is evaporated

to dryness ; the residuum is dissolved in water,

calcined magnesia added in excess, and the

whole boiled and filtered ; the sediment is di-

gested in ether, and the ethereal tincture

allowed to crystallise by slow evaporation.

Prop., 8(0. Gentianin forms golden-yellow

needles, scarcely soluble in cold water, but

very soluble in alcohol and ether. It is a

powerful bitter and stomachic.

—

Dose, ^ gr.

to 2 gr.

GER'MAN PASTE. Prep. From pea-meal,

2 lbs. ; sweet almonds (blanched), 1 lb. ; fresh

butter or lard, i lb. j moist sugar, 5 oz. ; hay
saffron, ^ dr.; beat to a smooth paste, adding
cold water q. s., granulate the mass by passing

it through a colander, and expose the product

to the air in a warm place, until quite hard
and dry. The addition of 2 or 3 eggs im-

proves it. Used to feed larks, nightingales,

and other insectivorous birds. It will keep
good for 12 months in a dry place.

GER'MAN SILVER. Syn. Albata, Ae-
GENTAN, ElECTBUM, NiCKBL SiLVEE, Tu-
TENAG, ViEGINIAN PLATE, WhITE COPPEE.
A well-known alloy, the finer varieties of

which nearly equal silver in whiteness and
susceptibility of receiving a high polish, whilst

they surpass it in hardness and durability.

The following formulse are from the highest

authorities, or are the results of actual analysis

of the finest commercial samples :

—

Frep. 1, Copper, 50 parts; nickel, 20

parts; zinc, 30 parts. Very malleable, and
takes a high polish.

2. Copper, 50 parts; nickel, 26 parts; zinc,

24 parts. Closely resembles silver; an ex-

cellent sample.

3. Copper and zinc, of each 41 parts ; nickel,

18 parts. Rather brittle.

4. (M. Gersdorff.) Copper, 50 parts ; nickel

and zinc, of each 25 parts. Very white and
malleable, and takes a high polish. Recom-
mended as a general substitute for silver.

5. (Gersdorff.) Copper, 60 parts ; nickel

and zinc, of each 20 parts. For castings, as

bells, candlesticks, &c.

6. (Gersdorff.) Copper, 60 parts ; nickel, 25
parts; zinc, 20 parts. For rolling and wire.

Very tough and malleable.

7. (Sample made from the ore of Hilburgh-
ausen.) Copper, 40^ parts ; nickel, 31| parts

;

iron, 2^ parts ; zinc, 25i parts. Equal to the
best Chinese sample.

8. (Pelouze.) Copper and nickel, equal parts.

Recommended by M. Pelouze as superior to

any of the alloys containing zinc.

9. (Pelouze.) Copper, 2 parts; nickel, 1

part. Not so white as the last, but more
malleable.

10. (White Copper from China.)

—

a. Copper,
30 parts; nickel, 36 parts; zinc, 34 parts.

h. (Said to be prepared from native ore.)

Copper, 41 parts; nickel, 32 parts; iron, 2^
parts; zinc, 24^ parts. Silvery white, takes

a high polish, very sonorous, malleable both
cold and at a dull-red heat, and may be rolled

into leaves or formed into wire.

11. (White metal spoon, sold as 'German
Plate.') Copper, 55 parts ; nickel, 24 parts

;

zinc, 16 parts ; tin, 3 parts ; iron, 2 parts.

Anal. This may be briefly described as

follows :

—

a. 100 gr. of the alloy is digested

in nitric acid q. s., diluted with a little water.

If the sample is unequally attacked by the
acid, and a white external shell is observed
which dissolves more slowly than the internal

portion, it is ' plated ' on those parts with
silver. If this silver shell or casing has a

polished surface on both sides, the article has

been ' electro-plated ;' if the contrary is the

case, it has most probably been plated in the

usual way.

h. The solution being completed, heat is

applied to expel the excess of acid, and the
remainder is largely diluted with distilled

water; dilute hydrochloric acid is now dropped
in as long as it occasions a precipitate, and
the whole, after being moderately heated for

a short time, and cooled, is thrown upon a
small paper filter; the precipitate on the
filter is next washed with distilltd water, care-

fully dried, and ignited in a small porcelain

crucible, the filter itself being separately

burnt on the cover of the crucible, and the
ashes added to its contents prior to ignition.

Every 143^ gr. of the resulting fused chloride

is equal to 108 gr. of metallic silver.

e. The filtered liquid (see b) is next treated
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with a stream of sulphuretted hydrogen, and
the black precipitate is collected, washed,
and digested in strong nitric acid; when the

solution is complete sulphuric acid is dropped
in to precipitate the lead (if any is present)

;

if a precipitate is formed, the whole is evapo-

rated to dryness, and the excess of sulphuric

acid expelled by a rather strong heat applied

towards the endj the dry mass is now col-

lected on a filter, washed witb a mixture of

water and alcohol, dried, and exposed to slight

ignition in a porcelain crucible. Every 152
gr. of the resulting dry sulphate is equal to

104 gr. of lead.

d. The liquor filtered from the sulphate

of lead, or (in its absence) the nitric solution

of the precipitate produced by the sulphuretted

hydrogen (see c), is next treated with po-

tassa, &c., as described under the analysis

of brass. Every 40 gr. of the dry protoxide

thus obtained represents 32 gr. of pure
copper.

e. The liquor which was filtered from the

precipitate produced by the sulphuretted hy-

drogen (see c) is boiled until it loses its offen-

sive odour, and is then precipitated with car-

bonate of soda, in slight excess, and again

boiled for a few minutes ; the precipitate

(mixed oxides of nickel and zinc) is collected,

washed, and redissolved in dilute acetic or nitric

acid, in excess ; a current of sulphuretted hy-

drogen is next passed through the solution, the

precipitate collected on a filter, washed, redis-

solved in hydrochloric acid, and the solution

again treated with carbonate of soda ; the last

precipitate (oxide of zinc) is washed, dried, and
gently ignited. Every 40 gr. of this oxide is

equivalent to 32 gr. of metallic zinc.

J". The washings of the precipitated oxides

and the liquid filti'red from the precipitate

occasioned by the sulphuretted hydrogen (see e)

are mixed together, pure solution of ammonia
added in considerable excess, and the mixture
ag-itated for some time; the undissolved portion

of the precipitate is then collected on a filter,

washed with distilled water, redissolved in

dilute nitric acid, again precipitated with solu-

tion of potassa, and this last precipitate (ferric

oxide) washed, dried, ignited, and weighed.

Every 80 gr. represents 50 gr. of metallic

iron.

ff.
The ammoniacal solution filtered from the

precipitate of sesquioxide of iron (seey) is pre-

cipitated with pure solution of potassa, boiled

for a few minutes, and, when cold, thrown on

a filter ; the precipitate is, lastly, washed with
hot water, dried, ignited, and weighed. Every

375 §'"'• of the oxide thus obtained is equal to

29^ gr. of metallic nickel.

Obs. The manufacture of nickel or German
silver has of late acquired an importance which
is second only to that of silver plate itself.

The superior quality of this alloy, and the

graceful patterns which it is often made to as-

sume in the hands of the accomplished artist

cannot fail to have attracted the admiration of

the majority of our readers. The value of

correct information regarding the preparation

of this alloy, and of a ready method of deter-

mining the composition of the most improved
commercial samples will, therefore, be fully

appreciated by every metallurgist who wishes

to throw his wares into the arena of public

competition. Much that is vended under the

name of German silvee is little better than
the Britannia metal or plate pewteb
formerly so plentiful in every establishment

in this country. German silver has quite su-

perseded copper as the basis of ' electro-plated

goods.' 1

The union of the metals in the above for-

mulae is effected by heat with the usual pre-

cautions. When iron is ordered, it is gene-

rally added under the form of ' tin plate.' See

Alloy, Brass, Britannia Metal, Bronze,
&c.

GER'MAN TIN'DER. See Amadott.
GERMINA'TION. The growth or vegeta-

tion of a seed by which a young plant is pro-

duced. The conditions essential to germina-
tion are the presence of warmth, air, and
moisture. The most favorable temperature is

between 60° and 85° Fahr., according to the

habitat of the respective plants. Below 40°

Fahr. most of the more perfect seeds either

refuse to vegetate, or vegetate slowly ana
feebly ; and at or near the freezing-point none
of them undergo this change. At a tempera-
ture above 100° Fahr. the young germ is usually

injured, and at about 125°, if it forms, it

soon withers and dies. See Malting, Seed,
&c.

GERMS. The 'germ theory of disease'

may be briefly stated to be that which sup-

poses the cause of epidemic aud contagious

maladies to be due to the agency of specific,

inconceivably small germs,—diflerent germa
giving rise to different diseases.

These disease germs gaining an entrance by
means of air, water, or food into the healthy
body, and being possessed of extraordinary

powers of increase aud subdivision, are sup-

posed to set up the particular disease, and at

the same time to multiply to an incredible

extent by feeding upon the tissues best suited

for their support. Further, they are con-

ceived to be thrown off into the atmosphere
from the body of the patient, whence they
are conveyed as before described into other

healthy animal organism, in which, comporting
themselves as in the previous case, they set up
a similar disease. See Bacteria as origina-
tors OF disease.

GHEE. A sort of butter used by the natives

of India. Prep. Milk is boiled in large

earthen pots for an hour or two, then alloived

to cool, a little curdled milk called ' dhye ' being
added, in order to make the whole coagulate.

After a lapse of some hours the contents of

each to the depth of 5 or 6 inches are removed
and placed in a larger earthenware utensil, in

I See Klkcthotype.
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which they are churned by means of a piece

of split bamboo for about half an hour ; then

hot water is poured in, and the churning con-

tinued for half an hour longer, after which
time the butter is found to be formed. When
this becomes rancid, it is melted in an earthen

vessel, and boiled until all the water hiis eva-

porated; after which a little salt or betel-leaf

is put into it, and finally it is poured off into

suitable vessels in which it can be preserved

from the air. Bottles are commonly used for

this purpose. See Buttee.
GHER'KINS. Syn. Gir'kins. Small cu-

cumbers adapted for pickling. See Pickles.
GILDING. Syn. Doeuee, Fr. The art or

process of covering the surfaces of bodies with

a thin film of gold, for the purpose of increas-

ing their durability or improving their ap-

pearance. For the sake of brevity we shall

briefly notice the leading varieties of gild-

ing, and their applications, in alphabetical

order.

Gilding-, Buenished. This is distemper
gilding to which a 'face ' has been given with
the 'burnisher.' It is chiefly employed for

the polished portions of the frames of pictures

and mirrors, the more prominent parts of

statuettes, &c.

Gilding, Chemical. Those varieties in

•which the film of gold is formed on the sur-

face through the agency of chemical afiinity, in

opposition to mechanical gilding, in which the

gold is made to adhere by the intervention of

some glutinous substance.

Gilding, Cold, The articles (copper or

brass) to be gilded, after being softened, an-

nealed, and polished in the usual manner, are

rubbed with a little gilding powder by means
of a piece of cork moistened with a solution of

salt in water; after which the work is bur-

nished with a piece of hematite or polished

steel. (See below.)

Gilding, Distempee. This is applied to

wood, plaster, marble, &c. It is commonly
performed in this country by giving the wood,
first, a coating of good size, and next, several

successive coats of size thickened with finely

powdered whiting, Spanish white, or plaster of

Paris until a good face is produced ; observ-

ing to let each coat become quite dry, and to

rub it perfectly smooth with fine glass paper,

before the application of the following one.

When the proper 'face' is obtained, the sur-

face is thinly and evenly gone over with gold

size, and when this is nearly dry, the gold leaf

is applied, and afterwards burnished with an
agate or dog's tooth. The process, as adopted
by the Parisian artists, who greatly excel in

this species of gilding, is very complicated,

and is divided into at least 17 distinct opera-

tions, each of which they declare to be essential

to its excellence.

Gilding, Electro-. See Electeottpe.
Gilding, Geecian. In this variety sal-

ammoniac and corrosive sublimate, equal parts,

are dissolved in nitric acid, and a solution of

gold made with this menstruum ; after slight

concentration the liquid is applied to the sur-

face of silver, which immediately becomes
black, but on being heated exhibits a rich

gilded surface.

Gilding, Japannee's. The surface is co-

vered with oil size thinned with spirits of tur-

pentine, and gold, in powder, is gently dabbed
on with a puff of wash leather. This gives

the appearance of ' frosted gold.' A coating

of varnish is next given, followed by exposure
to a gentle heat in the ' stove.'

Gilding, Leaf. This term is commonly
applied to the gilding of paper, vellum, &c., by
applying leaf gold to the surface, previously

prepared with a coating of gum water, size, or

white of egg. It is usually burnished with an
agate or dog's tooth.

Gilding, Mechanical. See Chemical
gilding (above).

Gilding, Meecfeial. See Wash gilding
{below).

Gilding, Oil. This species of gilding may
be divided into several operations. The fol-

lowing are the abridged instructions of a Pa-
risian artist on the subject :—1. The surface

is prepared by a coating of white lead in dry-

ing oil.—2. Another coat is given, made with

calcined white lead or massicot, ground in lin-

seed oil and turpentine. 3 or 4 coats of this

mixture are often given, at intervals of at least

23 hours, observing to carefully smooth off

each coat with pumice stone or shave grass be-

fore the applicatio\l of the following ones.

—

3. The ' Gold Colour,' or paint, is next applied.

It is usually very adhesive gold size, or the

bottom of the pot or dish in which painters

wash their brushes. For this purpose it is

thoroughly ground and strained.—4. When
the gold colour becomes partially dry and suf-

ficiently tenacious, the gold leaf is applied, and
pressed on with a wad of cotton-wool or a

soft brush. It is now left for several days to

harden.— 5. A coat of spirit varnish is next

given, and the object is cautiously passed over

a chafing-dish of charcoal, observing to avoid

stopping the motion of the piece whilst doing
so, as the work would then become discoloured

and blistered.—6. The work is ' finished off

'

with pale oil varnish. For out-door gilding and
common work the varnishing process is gene-

rally omitted. This species of gilding is

applied to woodwork, plaster, metal, &c.

Gilding, Vabnish. This is a mere variety

of oil gilding, applied to equipages, furniture,

mirror and picture frames, &c., the surface

being highly varnished and polished before it

receives the size or gold colour ; and after the

gilding has become quite dry, a coat of spirit

varnish, fumed with the chafing dish as above,

is applied, followed by 2, 3, or more coats of

the best copal varnish, at intervals of 3 or 4
days each. The whole is, lastly, carefully

polished with tripoli and water.

Gilding, Wash, Amalgam g., MERcrEiAL
G., Watee q. This consists in the application
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of a thin coating of amalgam of gold to the

metallic surface (brass, bronze, or copper) to

be gilded, and the subsequent volatilisation of

the mercury by heat. It is the usual method
of gilding articles of copper and its alloys,

and possesses great beauty and durability when
skilfully executed. The occupation is, how-
ever, an unhealthy one, owing to the continual

exposure of the workman to the fumes of mer-
cury. The furnace invented by M. D'Arcet
obviates this evil, as the whole of the volati-

lised mercury is carried off, and again con-

densed for further use. It should, therefore,

be adopted by every water-gilder who studies

economy and the health of those in his

employ.
The process of water gilding consists in

several distinct operations, aud can only be suc-

cessfully performed by those who have been

schooled in the art by an apprenticeship to

the trade. It would, therefore, be waste of

space to enter into details here. Formula for

several of the articles employed for the purpose

will be found in the alphabetical places iu this

work.
Gilding, Watee. See above.

Among the applications of the process of

gilding that deserve a separate notice are the

following :

—

The gold letters and figures on the covers of

BOOKS are thus formed:—Gum mastic, in fine

powder, is dusted over the surface to be gilded

;

an iron or brass tool bearing the design upon
its face is then heated to a proper tempera-

ture, and gently pressed upon a piece of leaf

gold, which slightly adheres to it; the two are

then transferred to the cover, and the tool is

gently pressed on it, by which means the mastic

softens and retains the gold. The loose gold

and powdered mastic are then dusted off with

a brush. Gold leaf will adhere to leather

without the use of mastic, but not so firmly

as when it is employed.
The edges of the leaves of hooks and paper

are first cut perfectly smooth, and then washed
over with a solution of isinglass in weak spirit,

or with a varnish made of Armenian bole, 4
parts, and powdered sugar-candy, 1 part, mixed
up to a proper consistence with strained white

of &gg. The coating is allowed to dry, and is

then smoothed with a wet rag, after which the

gold leaf is applied and polished with the bur-

nisher.

Beass bfttons, formerly so much in de-

mand, are covered by a rough species of wash
gilding. The buttons are polished in the lathe

and thrown into a pan with a little amalgam
of gold, and as much aquafortis diluted with
water as will wet them all over. Here they

are well stirred up, until they assume a sil-

very appearance, when they are washed with
clean water. They are then submitted to a

sufficient heat in a suitable apparatus, until

the mercury is volatilised. The buttons are

next cooled, and well tossed and rubbed about
with a painter's brush ; and are, lastly, bur-

nished by washing them well with beer or ale

grounds.

Twelve dozen (1 gross) of buttons, of 1 inch

in diameter, may be perfectly gilded on both
sides with only 5 gr. of gold. By an Act of

Parliament, which is still unrepealed, this is

the smallest quantity of gold permitted to be
used for a gross of buttons of the abve size.

Glass, poeoelain, and eaethenwaee, are

gilded by blending powdered gold with gum-
water and a little borax, and applying the mix-
ture by means of a camel-hair pencil ; the
article is then heated in an oven or furnace,

by which means the gum is burnt, and the

borax, vitrifying, cements the gold to the sur-

face. It is afterwards polished with a bur-

nisher. Names, dates, or any fancy device,

may thus be permanently and easily fixed on
glass, china, earthenware, &c.

Japanned woek is gilded by the method
explained as ' Japanner's gilding' (above).

Leathee is gilded in the same way as the

covers of books. (See above.) For common
work, silver leaf, or even tin foil, is applied to

the surface, previously covered with size or

white of egg, and after being burnished down
and dried, is washed over with gold-coloui-ed

lacquer.

The LETTEES of sign-boards and the orna-

mental gilding for out-door work are done by
first covering the design with yellow paint,

then with oil gold-size, and when this is nearly

dry applying the leaf gold, observing to shield

it properly from the wind, lest it be blown
away or become crumpled before being properly

attached. The work is, lastly, varnished.

Polished metals may be gilded by one or

other of the methods already noticed. Ar-
ticles in silver, copper, brass, and bronze, are

usually coated by the process of wash or water

gilding; or, directly, by the application of gold

leaf, as follows :—The piece or article is

heated to a bluish tint, and gold leaf jiressed

gently and carefully on it with the burnisher j

heat is again applied, and the process repeated

with fresh leaves of gold until the gilding has

acquired the proper thickness and tone. The
surface is lastly polished with the burnisher,

or is coloured in the usual manner at the

stove. This succeeds with iron, steel, silver,

copper and its alloys, &c. Another method for

polished articles in iron and steel, which, how-
ever, is less durable than the preceding, is to

apply an ethereal solution of gold to the sur-

face with a camel-hair pencil. The ether flies

off and leaves the surface coated with gold,

which is then polished as before. In tliis way,

any fancy device or writing may be executed

on steel or iron with extreme facility.

Silks, satins, woollens, ivoey, bone, &c.,

may be readily gilded by immersing them iu

a solution of neutral tercliloride of gold (1 of

the salt, and 3 to 6 of water), and then ex-

posing them to the action of hydrogen gas.

The latter part of the process may readily be

performed by pouring some dilute sulphuric
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acid on zinc or iron filings, in a wide-mouthed
bottle, and placing it under a jar or similar

vessel, inverted, at the top of which the arti-

cles to be gilded are suspended. Flowers or

other ornamental designs may be produced by
painting them on the surface with a camel-

hair pencil dipped in the solution. The de-

sign, after a few minutes' exposure to the

hydrogen, shines with all the splendour of the

purest gold, and will not tarnish on exposure

to the air, or in washing.

GiiDEO THREAD or GOLD THREAD is merely
a thread of yellow silk covered with a very

thin flatted wire of gold, by means of a re-

volving wheel.

'

Wire (copper, silver, or brass) is occasionally

gilded, in coils, by a similar process to that

adopted for buttons j but more frequently as

follows :—Eods (usually of silver) are covered

with gold foil of a thickness proportionate to

the quality of the intended wire, and the

compound bar is then drawn into wire, in the

usual way. 100 gr. of gold was formerly the

lowest legal quantity that could be employed

for 1 lb. of silver.

Patents. Among the varieties of chemical

gilding may be mentioned
1. (Elkington's patent

—

German gilding,
Bonnet's gilding process.) The articles to

be gilded, after being perfectly cleaned from
scale or grease, and receiving a proper ' face,'

are suspended, by means of wires, in the gilding

liquid (boiling hot), and moved about therein

for a period varying from a few seconds to a

minute, or longer ; the precise time required

depending on the newness and strength of the

liquid. When sufficiently gilded, the articles

are withdrawn from the ' solution of gold,'

washed in clean water, and dried ; after which
they undergo the usual operation of ' colouring,'

&c. A dead gold appearance is produced by
the application to the articles of a weak solu-

tion of nitrate of mercury previously to the

immersion in the gilding liquor ; or the deaden-

ing may be given by applying a solution of

the nitrate to the newly gilded surface, and
then expelling the mercury by heat.

The gilding liquor.—Take of fine gold, 5 oz.

(troy); nitro-muriatic acid, 52 oz. (avoir-

dupois) ; dissolve by heat, and continue the

heat until red or yellow vapours cease to be

evolved; decant the clear liquid into a suit-

able vessel ; add of distilled water, 4 galls.

;

pure bicarbonate of potassa, 20 lbs. ; and boil

for 2 hours. The niti'o-muriatic acid is made
with pure nitric acid (sp. gr. 1'45), 21 oz.

;

pure muriatic acid (sp. gr. 115), 17 oz. ; and
distilled water, 14 oz.

This process, though patented by Mr El-

kington in England, was in reality discovered

and first practised by M. Bonnet, a foreigner.

Articles thus gilded do not bear friction and

the operations of being put in colour {mise en

couleur) so well as those gilded by the mer-

curial process, or by the methods of cold or

leaf gilding as applied to polished metals.

2. (Talbot's patent.) By this process polished

metallic articles are gilded liy simple immersion
in a solution of gallic acid in water, ether, or

alcohol, to which a solution of gold has been
previously added. Silvering and plati-
nising may be effected in the same manner,
by using a solution of either of these metals
instead of one of gold.

*;jf* These and other chemical processes

have been almost completely superseded by
the certain and economical process of electeo-
GiLDiNG. See Electrotype.

Gilding Amalgam. See Amalgam.
Gilding Liquor. This name has been given

to various solutions of gold, and toother liquids

employed in gilding. The former are noticed

elsewhere. Among the latter are the following

:

Beading attqafoetis. From mercury,
1 part; aquafortis (sp. gr. 1'33), 3 parts; dis-

solve, and add of soft water, 7 parts. Used
to produce a dead-gold effect. It is applied

(diluted) to the articles, before spreading the

amalgam over them, in water gilding; or be-

fore placing them in the ' gilding liquor,' in

the chemical processes.

Mercurial solution. Prom mercury, 10
parts, dissolved in aquafortis (sp. gr. 1*33), 11
parts, and the solution diluted with 25 times

its weight of water. Used to moisten the
scratch brush before drawing it over the

amalgam, in mercurial gilding; also to deaden
the gilded surface, by moistening the latter

with it, and then exposing the piece to a heat
sufliciently high to drive off the mercury.

Gilder's pickle. From alum and common
salt, of each 1 oz. ; nitre, 2 oz. ; dissolved in

water, ^ pint. Used to impart a rich colour to

gold surfaces, especially of trinkets. Its ap-

plication should not be too long continued, as

it dissolves a small portion of the gold. For
common purposes it is best used largely di-

luted with water.

Vermeil, Vermeil coating, Oe-moltt o.

From annotta and salt of tartar, of each 1 oz.

;

dragon's blood, \ oz. ; water, 1 quart ; simmer
down to about one fourth, add saffron, 20 gr.,

and when merely tepid, strain through fine

muslin into a bottle. Used to give lustre and
fire to distemper gilding. A little is floated

over the surface with a very soft, flat, camel-

hair brush.

Gilding Metal. The metal employed as a

base for gilding is usually brass, or a mixture
of brass and copper. The following propor-

tions have been recommended :

—

1. Copper, 6 parts ; brass, 1 part.

2. Copper, 4 parts; Bristol brass, 1 part.

8. Copper, 13 parts; old Bristol bras?, 3
parts ; tin, 14 parts.

Gilding Powder. Prep. 1. Pure gold, 5
dr.; pure copper, 1 dr.; aqua regia, 10 oz.

;

dissolve, moisten clean linen rags with the

solution, dry them, and burn them to ashes.

The latter contain the gold in a state of

minute division, and must be carefully col-

lected.
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2. Grain gold, 1 dr. ; rose copper, 15 gr.

;

aqua regia, 2 fl. oz. ; proceed as last. Used in
' Gold Gilding.'

3. See Gold (in powder).
Gilding Shells. See Gold Shells.
Gilding Size. See Gold Size.

Gilding "Wax. Syn. Gilding vaenish,
Gilder's wax. Prep. 1. From beeswax, 4
oz. ; verdigris and stflphate of copper, of each

1 oz. ; melted together.

2. Beeswax, 4 oz. ; verdigris, red ochre,

and alum, of each 1 oz. Used to give a red

gold colour to water gilding.

GIN. Syn. Gene'va. Corn spirit flavoured

witheither oil of juniper or oil of turpentine.

Gin was originally and, for some time,

wholly imported from Holland, and was a

rich, soft spirit, flavoured, chiefly, with juniper

berries; on which account it had obtained the

name of ' geneva,' from ' geni^vbe,' the

French for juniper. After a time the distil-

lation of an imitation geneva sprung up in this

country, when the foreign spirit came to be

called ' Hollands,' or ' Hollands geneva,'
to distinf;«uish it from the spirit of ho'.ne

manufacture. The English monosyllable ' gIn'

is a corruption of geneva, the primary syllable

of which, as in numerous other instances, was
seized on by the vulgar, and adopted as a

short and convenient substitute for the whole
word.
The liquor at present known by the name

of ' gin' in this country is a very different

article to that imported from Holland, and
consists of plain corn -spirit, flavoured with

oil of turpentine and small quantities of certain

aromatics. The thousand and one receipts

for this article, which have from time to time
been printed in books, produce a flavoured

spirit bearing no resemblance to the more
esteemed samples of English gin ; and, if pos-

sible, the products are even more unlike

genuine Hollands. Any persons may easily

satisfy himself of the truth of this assertion

by actual experiment on the small scale. The
cause of this incongruity has arisen chiefly

fi'om the writers not being practically ac-

quainted with the subject, and from the disin-

clination of well-informed practical men to

divulge, gratuitously, what they conceive to

be valuable secrets. Hence the utter failure

of any attempts to produce either gin or Hol-
lands from the receipts usually published.

The authors appear to have all imbibed a

juniper-berry mania—probably from the im-
bibition of their favourite beverage. Oil of

juniper, in the hands of these gentlemen,
appears to be a perfect aqua mirabilis, that

readily converts whisky into gin, and imparts
the rich creamy flavour of ' Schiedam Hollands'
to crude corn or molasses spirit. But theory
and experiment sometimes disagree. In prac-

tice, it is found that the true flavour of

foreign geneva cannot be imparted to spirit

by juniper alone, and that the English gin
oc the present day depends for its flavour on

no such a substance. The following formulae
are merely given as specimens; and it is

proper to remark, that every distiller has his

own receipt for this notorious beverage.
Hence it is that the gins of no two distillers

are of precisely the same flavour ; and this

difference is still more marked when the dis-

tillers reside in parts of the country remote
from each other. Booth's, Smith's, and
Nicholson's gins have each a characteristic

flavour, readily perceived by their respective

votaries; whilst the difference between 'Ply-
mouth' or ' Bristol gin,' and the ' gin of the
metropolis,' is as remarkable as that between
' Barclay's XXX' and ' Guinness's bottled
stout.' These variations in flavour generally

depend on the use of more or less flavouring

matter, or of a spirit more or less clean or free

from taint; and, less frequent y, on the
addition of a small quantity of some peculiar

aromatic, which exercises a modifying in-

fluence on the chief flavouring ingredient.

In many cases the flavour has originated from
accident, but the consumers having become
accustomed to, and hence relishing, that par-

ticular ' palate,' it is found to be unwise or

commercially impossible to alter it. Any
change in these matters is therefore looked
upon in every distillery as a dangerous inno-

vation, which would prove more prejudicial

to the prosperity of its exchequer than the
repeal of the duty on French wines and
brandy, or even a frightful conflagration.

The distillers, like the brewers, are thorough
conservatives in all matters connected with
the flavour of their liquors.

In the preparation of gin, both sweetened
and unsweetened, and indeed of liquors

generally, the greatest possible care must be
taken to avoid an excess of flavouring. The
most esteemed samples are those that consist

of very pure spirit, slightly flavoured.

Prep. 1. Clean corn spirit, at proof, 80
galls. ; newlyrectified oil of turpentine, 1\ pintj

mix well by violent agitation, add culinary

salt, 14. lbs., dissolved in water, 40 galls. ; again

well agitate, and distil over 100 galls., or

until the faints begin to rise. Product.

100 galls, of gin 22 u. p., besides 2 galls, con-

tained in the faints. If 100 galls, at 17 u. p.

are required, 85 galls, of proof spirit, or its

equivalent at any other strength, must be
employed.

2. Proof spirit (as above), 8 galls. ; oil of

turpentine, 1 fl. oz. ; salt, \\ lb., dissolved in

water, 4 galls. ; draw over 10 galls., as before.

22 u. p.

3. Clean corn spirit, 80 galls. ; oil of tur-

pentine, 1 pint; pure oil of juniper, 3 fl. oz.

;

salt, 21 lbs. ; water, 35 galls. ; draw over 100
galls., as before. 22 u. p.

4. To the last, before distillation, add, of

oil of caraway, ^ fl. oz. ; oil of sweet fennel,

i fl. oz. ; cardamoms (ground), 8 oz.

5. To No. 3 add, of essential oil of almonds, 1

dr. : essence of lemon, 4 dr.
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6. To No. 1, before distillation, add of

creasote, 3 fl. dr.

7. To No. 3 add of creasote, 2 dr.

8. Proof spirit, 80 sal's. ; oil of turpentine,

f pint ; oil of juniper, ^ pint; creasote, 2 dr.

;

oranges and leujons, sliced, of each 9 in no.;

macerate for a week, and distil 100 galls.

22 u. p.

9. To No. 1 add of rectified fusel oil, i pint.

10. To No. 1 add of oil of juniper, ^ pint.

Concluding Remarks. Tlie oil of turpentine

for this pui'pose should be of the best quality,

and not that usually vended for painting,

which always contains resin and often fixed

oil. Juniper berries, bitter almonds, and the

aromatic seeds, may be used instead of the

essential oils; but the latter are the most
convenient. Turpentine conveys a plain- gin

flavour,—juniper berries or oil gives a Hol-

lands flavour,—creasote imparts a certain

degree of smokiness, or whiskey flavour,

—

lemon and the other aromatics, a crearai-

ness, fulness, and richness. The flavour

imparted by cardamoms, when used judi-

ciously, is peculiarly agreeable and appro-

priate. That from caraways is also in general

esteem. Cassia in extremely small proportions

also tells well. Fusel oil gives a whiskey-

gin flavour; and in conjunction with creasote

or crude pyroligneous acid, a full whiskey
flavour. The only danger in the employment
of all these articles is using too much of them.
When this misfortune happens, the remedy is

to add sufficient plain spirit to reduce the

flavour to the proper standard. The creami-

ness and smoothness so much admired in

'foreign geneva' results chiefly from age.

The English rectifier endeavours to imitate

this by the addition of a little sugar. A rich

mellowness, that combines well with gins

turning on the ' Hollands flavour,' is given

by a very small quantity of garlic, and with

Canadian balsam or Strasburg turpentine. The
peculiar piquancy, or the property of ' biting

the palate,' regarded as a proof of strength

and quality by the ignorant gin-drinker, is

imparted to the liquor by the addition of a

little caustic potassa. Sliced horseradish gives

piquancy as well as mellowness. Grains of

paradise, cayenne pepper, and sulphate of zinc,

ai'e also commonly added by fraudulent dealers.

Although gin is always prepared on the

large scale by distillation, it may also be
made by the simple solution or digestion of

the flavouring ingredients in the spirit ; but
it is, of course, better for distillation. If

made in the former way, no salt must be
employed. The gin produced by the above
formulae is that denominated in the trade
' UNSWEETENED GIN,' * GEOG GIN,' &C. ; but
the gin usually sold in the metropolis is a

sweetened spirit, and hence is technically dis-

tinguished by the terms ' sweetened,' or

'MADE UP.' The generality of London giu-

drinkers prefer the latter article, even when
weaker and inferior, which it usually is, as

the addition of sugar permits adulteration

and watering to an enormous extent with
absolute impunity. Sweetened spirit cannot
be easily tested for its strength, and is taken
by the Excise at the strength which it is de-

clared to possess by the dealer. To ascertain

whether gin is sweetened or not, a little may
be evaporated in a spoon, over a hot coal or a

candle, when, if it is pure, it will leave the

spoon scarcely soiled ; but if, on the contrary,

it has been sweetened, a small quantity of

syrupy liquid, or sugar, will be obtained, the

sweetness of which may be easily recognised

by tasting it.

The whole of the casks and utensils em-
ployed for gin should be perfectly clean, and
properly prepared, so as not to give colour;

as, if this spirit acquires the palest coloured

tint, its value is lessened, and if much coloured

it is rendered unsaleable. When gin has

once become much stained, the only remedy
is to re-distil it; when it is only slightly

stained, the addition of a few lbs. of acetic acid

(B. P.) to a pipe or butt, a spoonful or two
to a gallon, or a few drops to a decanterful,

will usually decolour it, either at once or as

soon as it is mixed with water to make grog.

See Alcoholometet, Casks, Distillation,
Hollands, Spirits, &c., and below.

Gin, Cor'dial. This is gin sweetened with
sugar, and slightly aromatised.

Prep. Good gin (22 u. p.), 90 galls. ; oil of

almonds, 1 dr. ; oils of cassia, nutmeg, and
lemon, of each 2 dr. ; oils of juniper, caraway,

and coriander, of each 3 dr. ; essences of orris

root and cardamoms, of each 5 fl. oz. ; orange-

flower water, 3 pints ; lump sugar, 56 to 60 lbs.;

dissolved in water, 4 galls. The essences are

dissolved in 2 quarts spirit of wine, and
added gradually to the gin until the requisite

flavour is produced, when the sugar (dissolved)

is mixed in, along with a sufficient quantity

of soft water, holding 4 oz. of alum in solu-

tion, to make up 100 galls. When the whole
is perfectly mixed, 2 oz. of salt of tartar, dis-

solved in 2 or 3 quarts of hot water, are added,

and the liquor is again well rummaged up;
after which the cask is bunged up, and allowed

to repose. In a week, or less, it will have be-

come brilliant, and may be either 'racked,' or

drawn from the same cask. Product. 100 galls.,

about 30 u. p.

Gin, Sweetened. Prep. From unsweetened
gin (22 u. p.), 95 galls. ; lump sugar, 40 to 45
lbs., dissolved in clear water, 3 galls.; mix well,

and fine it down as above. Product. 100 galls.,

at 26 u. p. This, as well as the last, is usually
' permitted ' at 22 or 24 u. p., which is also

done when the gin has been further lowered

with water so as to be even 30 or 35 u. p.

See Spieits, and above.

GIN'GEE. Syn. GiNGER root; ZinGI-

BERIS RADIX, ZINGIBER (B. P.), L. "The
scraped and dried rhizome " (rootstock or

underground stem) of " Zingiber officinale."—
(B. P.). Ginger is an aromatic stimulant and
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stomachic, very useful in flatulence and spasms
of the stomach and bowels, and in loss of ap-

petite and dyspepsia, arising from debility,

or occurring in old or gouty subjects. A piece

chewed an hour before dinner tends to provoke
the appetite; as a masticatory, it often re-

lieves toothache, relaxation of the uvula, tender
glims, and paralytic affections of the tongue.

Made into a paste with warm water, and spread

on paper, it forms a useful and simple ' head-
ache-plaster,' which frequently gives relief

when applied to the forehead or temples. As
a condiment and flavouring ingredient, it is

perhaps one of the most wholesome of the aro-

matic kinds, and is less acrid than the peppers.—Dose, 10 gr. to \ teaspoonful, stirred up in

any simple liquid.

Pur., Sfc. The best is that known in com-
merce as ' irNBLEACHED JAMAICA GINGER,'
which is an uncoated pale variety, occurring
in large, bold, fleshy pieces ('eaces'), which cut

soft, bright, and pale-coloured. The inferior

varieties occur in smaller pieces, and are darker-

coloured, flinty, and shrivelled. The dealers

frequently ' dress up ' the common dark-co-

loured gingers by washing them in water,

drying them, and then 'rouncing' them in a

bag with a little calcined whiting or magnesia
("WASHED gingee); or they bleach them by
dipping them into a solution of chloi-ide of

lime, or by exposing them to the fumes of burn-
ing sulphur (bleached gingee) ; or they dip
them into a milk formed of quicklime or

whiting and water (white-washed gingee).
The last has a chalk-white surface, which can-

not be mistaken for the natural one. Pow-
DBEED GINGEE is with difiiculty obtained pure
and good. The common adulterants are

wheat-flour, or East Indian arrow-root, and
plantain-meal. The first may be detected by
the microscope, the others by the flavour and
action of hot water. See Lozenges, &c.

GINGESIN. Syn. Oleoeesina Zingibeeis.
Prep. (Pharm., U. S.) Pat 1 lb. (Troy) of

ginger in fine powder into a percolator, and
pour on it 12 ounces (old measure) of pure
ether. When this has been absorbed, add
rectified spirit until 12 ounces (old measure)
have been obtained. Recover the greater part
of the ether by distillation over a water bath,

and expose the residue in a porcelain dish

until the volatile part has evaporated. Keep
it in a stoppered bottle.

GINSENG. Tlie root of the Panax ScUnseng
(Ginseng) is greatly esteemed in China, where
it is regarded as a panacea for nearly all

diseases, and where it realises a high price in

consequence. This opinion of its therapeutic
value is not shared by British and American
practitioners, who look upon it as a
comparatively inert substance. An allied

species, the Panax quinquefolium, is sold in

America, less for the sake of its very feeble
demulcent properties, than to supply the
demand of those who have acquired a taste for

it. "The root has a somewhat bitter taste,

and is somewhat mucilaginous. It occurs iu

pieces usually about three or four inches long,

often partially divided, being joined together
at the base; when clean it has a semi-
transparent appearance."!

Preserved Ginger. Syn. Conditum zingi-
beeis, L. An excellent stomachic sweetmeat
or preserve. It is chiefly imported from the
West Indies and China. See Candying,
&c,

A FactitioTis Preserved Ginger is sometimes
met with, prepared from the stalks of lettuces

just going to seed, using a concentrated syrup,
strongly flavoured with Jamaica ginger. See
Candy, &c.

GIN'GER BEER. See Beer.
GIN'GEEBilEAD. Prep. 1. (Dr Colquhoun.)

Flour, 1 lb.; carbonate of magnesia, i oz.

;

mix; add, of treacle, | lb.; moist sugar, \ lb.;

melted butter, 2 oz.; tartaric acid (dissolved in

a little water), 1 dr. ; make a stiff dough, then
add of powdered ginger and cinnamon (cassia),

of each 1 dr.; grated nutmeg, 1 oz.; set it

aside for half an hour or an hour before putting
it into the oven. Obs. It should not be kept
longer than two or three hours at the utmost,
before being baked.

2. Flour and treacle, of each 1 lb. ; butter,

1^ oz. ; carbonate of magnesia, 1 oz. ; add
spices (ginger, cinnamon, nutmeg, allspice,

cayenne, corianders, &c.) to taste; mix as last.

Obs. Fit for baking in from four to six hours.

3. Flour, 2 lbs. ; carbonate of magnesia, \ oz.;

mix; add, treacle, \\ lb.; butter, 2 oz. ; spice,

q. s.; tartaric acid, \ oz.; mix quickly, and
make it into forms. Obs. Ripe for the oven
in half an hour to one hour.

4. Instead of tartaric acid in the last for-

mula, use cream of tartar (dissolved in water),

2 oz. Obs. Ripens in 40 or 50 minutes.
5. Flour or fine pollard,! lb.; treacle, f lb.;

salt of tartar, ^ oz., dissolved in water, q. s.,

butter, 1 oz.; spices, to palate, Obs. Takes
several days to ripen ; sometimes a fortnight.

6. (Extemporaneous.)

—

a. From flour, li lb.;

moist sugar and treacle, of each J lb. ; butter,

2^oz. ; baker's salt (carbonate of ammonia),
^ oz., dissolved in cold water, q. s. ; ginger,

3 dr. ; nutmeg, 2 dr. ; cassia, 1 dr. ; cayenne
pepper (best), ^ dr.

b. From flour, 6 lb. ; powdered ginger, 2^ oz.;

caraway seeds, 1 oz. (and other spices to
palate); candied lemon and orange peels, of

each2oz.; moistsugarandmeltedbutter,ofeach
^ lb.; treacle, 4 lb.; volatile salt, 2 oz. ; water,

q. s.; mix as above. May be baked at once.

c. From Jones's patent flour, 2 lbs. ; treacle,

1 lb. ; moist sugar, J lb. ; butter, 2^ oz. ; spice,

q. s. ; mix as quickly as possible, and bake it

instantly. If the dough is expertly mixed up,

the quality of the product is fully equal, if

not superior, to that of any of the preceding
formula?.

Obs. Gingerbread is either rolled out into

* ' Gardener's Clirouicle,'
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thin shoots and cut into cakes or nuts (ginger-
bread nuts) with the top of a wine-glass or

canister, or is formed into thick cakes, which
are baked in ' batches' (ordinary gingerbread).
Both varieties require a pretty brisk oven

;

the thinner kinds (nuts, &c.), especially, must
be baked as crisp as possible, without being
burnt. The varieties called lemon ginger-
bread, CARAWAY a., &c., have a perceptible

predominance of these flavouring ingredients.

The addition of a little alum, dissolved in

water, makes the bread both lighter and
crisper, and causes it to ripen quicker, but at

the same time lessens its wholesomeness.
GIN'GER CAN'DY. See Candying.

_
GIN'GER DROPS. See Drops (Confec-

tionery).

GLAIRE. White of egg. See Albumen
and Egg.
GLAN'DERS. Si/n. Farcinoma, L. A con-

tagious disease, generally confined to the horse,

ass, and mule, but communicable to man, in

whom it assumes a highly malignant and often

fatal character. This disease appears under
two forms—1. Simple acute glanders,
marked by copious discharge of foul mucous
matter from the nostrils and adjacent parts;

and—2. Farcy, Farcin, or Farcy glanders,
when it attacks the lymphatics of the skin,

either generally, producing a distended ap-

pearance of the vessels, like moles or buttons
(lead or button earcy), or locally, when it

takes the form of dropsical accumulations in

the legs (water faecy).
Treat. Mr Youatt considers it useless to

attempt the cure of glandered horses; but
that farcy in its earlier stages and milder
forms may be often successfully treated. " All

the mercurials have been used with benefit in

farcy ; but they must be discontinued as soon
as the mouth is sufficiently affected, or sick-

ness, loss of appetite, and like symptoms, are

produced." (Blaine.) Feeding the animal en-

tirely on green food appears to be the best

mode of treatment in both varieties. The
buttons are generally removed with caustic or

a red-hot iron.

" Glanders is quite incurable, but by gene-

rous diet, good stabling, and mineral tonics,

life, except in extremely acute cases, may be
prolonged for many weeks. This, however, is

not desirable ; for it involves gi-eat risk, not
only to other horses, but also to the attend-

ants" (Finlay Dun.)
GLASS. St/n. Vitrum, L. This well-

known substance is essentially a mixture of

silicates with an excess of silica or silicic

acid. It generally contains the silicates of

potassa, soda, lime, baryta, magnesia, alumina,
and lead, coloured by small portions of iron,

manganese, cobalt, uranium, copper, or gold. In
its usual form it is brittle, transparent, non-
crystalline, insoluble, and fusib'e ; but it some-
times exhibits other properties.

The manufacture of glass is one of the

highest beauty, and, considering the compa-

rative worthlessness of the materials of which
it is made, and the various purposes of a use-

ful, ornamental, and scientific nature which it

subserves, it may be regarded as, perliaps, the
most important in tlie history of inven-
tions. The principle of its production is very
simple, although great skill and experience
are necessary to ensure its excellence. Silica

(commonly under the form of sand) is heated
with carbonate of potassa or of soda, and slaked
lime or oxide of lead, until the mixture fuses,

and combination takes place. After a time the
meltetl mass becoaies perfectly limpid and free

from air-bubbles, when it is allowed to cool until

it assumes the peculiar tenacious condition

proper for working. The operation of fusion
is conducted in large crucibles of refractory

fire-clay, which, in the case of ' lead-glass,' are
covered with a dome at the top, and have an
opening at the side by which the materials are
introduced, and the melted glass withdrawn.
The manufacture of glass is only conducted

on the large scale, and the precise character and
proportions of the ingredients used by the
glass-maker must necessarily greatly depend
upon the nature of the raw materials furnished
by his locality, or otherwise at his command.
The attention of the manufacturer should be
directed to the use of his materials in such
proportions as will furnish, in the melting-pot,

the proper quantities of the essential ingre-

dients, as determined from the known compo-
sition of the best commercial samples. The
purity of the raw materials and the accuracy

of his proportions and quantities are proved
or disproved by the excellence of the product

;

and the cause of error (if any) may be at

once determined by carefully ascertaining the

quality of the ingredients employed, and the

composition of the defective glass.

A writer (in ' Chem. Centr.,' 1872, 528)
points out that very generally the soda used in

glass making, contains sulphate, and that when
this is so a poor glass is produced. The addi-

tion of "75—1 part of wood charcoal for every

100 parts of true soda—improves the quality

of the glass.

Prep. The following formulte exhibit the

composition of the leading commercial glasses,

as shown by chemical analysis, together with

the proportions of the raw materials used in

their production.

Bottle glass. Sp. gr. 2-700 to 2-735.—
a. Composition by analysis :

—

1. Silica, 53-55§; lime, 29-22^; mixed al-

kali, 5-48^ alumina, 6-01^ ; oxide of iron, 574§.
Dark green.

2. Silica, 52§; baryta, 21 "Gg; soda, 26-l§;

oxides of iron and manganese, "3^. Pale green

;

very superior.

b. Raw materials used :

—

1. Yellow sand, 20§; kelp, 8g ; lixiviated

wood-ashes, 30^; fresh wood- ashes, 8^; pale

clay, 16g ;
' cullet' (broken glass), 18%. This

is the common mixture for coarse bottles, in

Belgium, France, and Germany.
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2. To the last add of black oxide of manga-
nese, 2^ to 3^, Has a rich yellowish colour

;

used for Iihenish-win£ bottles.

3. Pale sand, 51§; lixiviated wood-ashes, 83g;
pearl-ashes (dried), 8§ ; common salt, 7^ %

;

white arsenic, i § ; charcoal, q. s. Very pale

green.

4. Siliceous sand (pale), 68i§; potash (or its

equiv.), 4§ ; lime, 23 ^ § ; heavy spar, 2^ § ; per-

oxide of manganese, 1^ §. This forms the cele-

brated ' fiask-glass' of St. Etienne.

Glass, Beoad, Spread window glass. Sp.

gr. 2-642.—
a. By analysis:

—

Silica, 69-703; lime, IS-SOg; soda, 15-25^;
oxide of iron (and loss), 1'75^.

h. Materials used :

—

1. White sand, 50§ ; dried sulphate of soda,
22fl; charcoal (in powder), 9g ;

' cullet,' 41^ ;

peroxide of manganese, a little. Pale.

2. White sand, 60§ ; potashes (good), 24^

;

common salt, 10§ ; nitre, 5§; white arsenic, 1^ ;

peroxide of manganese, a little (-J^ to^^); pale
« cullet,' at will (10 to 30g). Very pale. This

is the 'spread' or 'sheet window-glass' in

common use.

Glass, Chemical. Sp. gr. 2-390 to 2-396.—
a. By analysis:

—

1. Silica, 72-80^; potassa, 16-80%; lime (with

a trace of alumina), 9-68§ ; magnesia, 40§

;

traces of oxide of manganese and iron (and loss)

•32§. This is the difficultly fusible 'Bohe-
mian tube-glass,' so valuable in chemical mani-
pulations.

2. Silica, 69-3%; potassa, 15 8%; soda, 3%;
lime, 7-6§; alumina, l-2§; magnesia, 2% ; oxide

of iron, -5§ ; oxide of manganese (and loss),

'6%. English chemical glass (without lead).

More fusible than the last.

I. Materials used :

—

1. Quartz (hyalin, in powder), 60% ; calcined

purified pearlash, 30% ; fresh-burnt lime (very
pure), 9% ; nitre (dried), | J ; arsenious acid or

peroxide of manganese, ^ ^. Said to be the pro-

portions used in the production of a, 1 (above).

2. (M. Peligot.) Quartz, 71t % J carbonate
of potassa (or its equiv., dry), 20%; quicklime,

82 § ;
(manganese, a little). Said to be the for-

mula for the hardest and least fusible ' Bohe-
mian tube-glass.' It is very intractable and
infusible, except at a very high temperature

;

but the addition of an exceedingly small quan-
tity of boracic acid, borax, or arsenious acid,

causes it to flow into a glass possessing great
brilliancy and hardness, and capable of being
wrought at the highest heat of the ordinary
furnace.

Glass, Crown, White wiNDOW-axAss. Sp.

gr. 2-486 to 2-488.—
a. By analysis :

—

1. Silica, 62-8%; potassa, 22-1%; lime, 15-5§ ;

alumina (with traces of oxide of iron and
manganese), 2'62. Crown-glass of Bohemia,
according to Dumas. Very beautiful.

2. Silica, 72-5%; soda, 17-75%; lime, 9-75%.

English crown-glass ; excellent quality, but
not so white as the last.

b. Materials used :

—

1. Finest white siliceous sand, 64% ;
purified

potashes (dry), 23% ; lime, 12% ; white arsenic,

f % ; oxide of manganese, \ %. Said to be used
in Bohemia.

2. (Schweigger.) Pure sand, 57% ; dry sul-

phate of soda, 28|%; quicklime, lli%; pow-
dered charcoal, 3 or 4%. Corresponds to a, 2,

above (nearly).

3. Pure sand,40§; soda ash, 24%; lime, 5%;
white 'cullet/ 31%. Bather superior to the last.

Crystal, Crystal glass. The ' crystal

glass' of England is flint glass' of superior

quality; that of Bohemia is noticed under
Table glass.

Glass, Flint, Crystal. Sp. gr. 3 000 to

3-620.—
a. By analysis :

—

1. (Berthier.) Silica, 59-19%; oxide of lead,

28-68%; potassa, 12-13%; oxides of iron and
manganese, traces. Finest colourless English

crystal.

2. (Brande; Faraday.) Silica, 52g ; oxide

of lead. 34%; potassa, 34%. Crystal.

3. (Faraday.) Silica, 44-30%; oxide of lead,

43-05%; potassa, 11-75%; alumina, "50%; oxides

of iron and manganese, "12%; (loss 285).

Heaviest of three samples of flint glass ex-

amined,

b. Materials used :

—

1. Finest Lynn-sand (calcined, sifted, and
washed), 51% ; litharge (purest), 28% (or red

lead, 29%), refined pearlashes (calcined before

being weighed), 16% ; nitre (purified), 4^ %
arsenious acid and peroxide of manganese, of

each, ^ %. Very fine crystal.

2. (M. Payen.) Fine sand, 46% ; red lead,

31%; purified carbonate of potash, 23%. French
crystal.

3. (Geddes.) White Lynn-sand, 51% ; red

lead or litharge, 33%; refined pearlashes, 13%;
nitre, 3% ; a very little arsenious acid and per-

oxide of manganese. Ordinary English flint-

glass. Crystal ' cullet' may be added at will

to the above. This glass was originally pre-

pared from powdered flints, a fact to which it

owes its common name.
Glass, Optical. 1. (Crown glass.) Purest

siliceous sand, 55% ; carbonate of soda (dry),

12%; chalk (dry), 11%; carbonate of baryta,

22%.

2. (Flint glass.)—

a. By analysis :

—

Silica, 44-30%; oxide of lead, 43-05%; po-

tassa, 11-75%. This is Guinaud'a 'dense

optical glass.'

b. Materials used :

—

1. Purest quartz, 42%; red lead (finest),

42%; purified potash, 14| %; purified nitre,

1^ %. These are the proportions used for the

last.

2. (Korner.) Finest quartz (reduced to

powder, treated with hydrochloric acid, washed,

and dried), 47i % ; red lead, 38i g ; cream of
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tarfcnr, 14^ §. The above are used by opticians

in the construction of achromatic object-

glasses.

GiASS, Plate. Sp. gi-. 2-488 br> 8-600.—

a. By analysis :

—

1, (Dumas.) Silica, 75-93; soda, 17-5§;
lime, 3-8{j ; alumina, 28§. French mirror-

glass.

2. (Mitscherlich.) Silica, GOg; potnssa,

25Sj lime, 12-5^; loss, 2-5g?). Finest Bohe-
mian plate.

b. Materials used :

—

1. Finest siliceous sand, 45§ ; dried carbo-

nate of soda, 25g ; lime, 5ij ; nitre (purified),

2§ ; plate-glass cullet, 23§ ; peroxide of man-
ganese and cobalt azure, a very little. Ordi-

nary English plate.

2. Whitish quartz sand, 60§ ; purified car-

bonate of soda (dried), 20§; lime (slaked by
exposure to the air), 9§ ; plate-glass cullet,

llfi (or more). Sometimes as much cullet as

sand is used ; but in all cases 1^ to l^s of its

weight in carbonate of soda is added with it,

besides that ordered in the formula, to com-
pensate for loss of alkali by remelting. Used
at the celebrat.ed plate-glass works at Saint-

Gobain, France. The product possesses an
amount of excellence which British manu-
facturers have yet failed to equal-

Glass, Table Bohemian ckystal. Sp. gr.

2-6 to 2-8.—

a. By analysis :—
1. (M. Berthier.) Silica, Vl'Tg; potassa,

12-7g; soda, 2-3g; lime, 10-3g; alumina, -4%

;

oxides of iron and manganese (and loss), 2'6§.

Very white, hard, and beautiful table glass.

2. (Dumas.) Silica, 70gj potassa,20g ; lime,

4§; alumina, 5^; oxide of iron, -6§; peroxide

of manganese, •4§. A beautiful white wine-

glass.

b. Materials used :

—

1. Finest sand, 50%; purified potashes, 25^ ;

chalk, 10§; nitre, 2^; crystal cullet, 27§

;

manganese, a little (say ^-^ §). Used in Eng-
land recently for table glass.

2. Quartz (hyalin, in powder), 63g ; puri-

fied potashes, 26%; slaked lime (carefully

sifted), 11^ J manganese, a little; crystal cul-

let, at will. Used in Bohemia.
3. (M. Perdonnet.) Powdered quartz, 44§;

carbonate of potassa, 33§ ;
quicklime (in fine

powder), 22§ ; nitre, 1%; and a very small

quantity of arsenious acid and peroxide of

manganese. Said to be the formula used at

Neuwelt for the glass a, 1 (above).

Qual., S^c. These are denoted by its hard-

ness, transparency, homogeneity, strength,

and power of resisting the action of water,

air, light, and the stronger acids and alkalies.

The power of glass to resist the action of

menstrua is readily tried by exposing it to

boiling oil of vitriol, and hot but dilute solu-

tion of caustic potassa. Neither of these tests

should cause the glass to lose its transparency

or to become dim.

Stvallowed glass. Glass and enamel, both
VOL. I.

in frngments and in powder, have occasionally

been swallowed, with different results. These
bodies are insoluble in the fluids of the body,

and, consequently, any injurious action they

may exert upon the system whilst they are

retained in it must entirely depend upon
mechanical attrition or irritation. As treat-

ment, we must administer an emetic, and as-

sist its action bj thick mucilaginous liquids,

and afterwards have recourse to antiphlogisticSj

if necessary.

Anal.—a. A portion of the sample for ex-

amination is heated to dull redness, and then
suddenly thrown, whilst still hot, into a vessel

of cold water. It is next dried, and reduced

to fine powder in an agate or hardened-steel

mortar.

b. 100 gr. of the prepared powder is tho-

roughly mixed with 200 gr. of pure potassic

hydrate, and the whole is exposed to heat in a
silver or platinum crucible or capsule until

perfect fusion takes place ; when cold, the cru-

cible and its contents are boiled in about half

a pint of distilled water; nitric acid is added
to the resulting solution, in excess, and the
mixture, together with any sediment, is eva-

porated to dryness, after which the heat is

gradually increased to 400" or 500° Fahr. ; the

dry residuum is next reduced to powder, and
digested in water acidulated with nitric acid,

until exhausted of soluble matter; the insolu-

ble portion is then carefully dried, gently

ignited and weighed. The weight in grains

represents the per-centage of silica in the

sample examined.

c. The mixed liquid and washings of b is

next acidulated with nitric acid, and treated

to a stream of sulphuretted hydrogen, which,

if it produces a precipitate, is continued for

some time ; the precipitate is collected on a

very small filter, washed, and dried ; the filter

with the precipitate next placed in a beaker
glass, and strong fuming nitric acid is cau-

tiously added, drop by drop, until complete
solution takes place; after boiling the solu-

tion for a few minutes, diluting with distilled

water, and allowing it to cool, it is precipitated

with sulphuric acid, in excess; this precipi-

tate (sulphate of lead) is washed, dried, slightly

ignited in a porcelain crucible, and weighed.
The weight in grains, multiplied by "7369,

gives the per-centage of oxide of lead or

litharge.

d. The filtered liquid from c is evaporated

to dryness, and redissolved in water acidulated

with hydrochloric acid, and treated with a
solution of ammonium chloride, and after-

wards with ammonia, in excess; the precipi-

tate (alumina and oxide of iron) is collected,

washed, and boiled in a solution of potassium
hydrate; the undissolved portion is collected

on a filter, washed with boiling water, ignited,

and weighed. This gives the per-centage of

peroxide of iron.

e. The liquid filtered from the oxide of iron

holds the alumina (if any) in solution ; a solu-

51
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tion of carbonate of arnmonmrn is dropped in

;

the resulting precipitate is washed, dried, ig-

nited, and weighed. This gives the per-cent-

age of alumina.

f. The filtrate from the alumina and oxide

of iron (see £), after being evaporated to dry-

ness, is redissolved in a large quantity of dis-

tilled water, and is treated with a solution of

oxalic acid (a solution of oxalate of ammonium
is preferable when no baryta is present) ; the

precipitate is washed, dried, gently ignited,

and weighed. The weight of the resulting

carbonate of calcium, in grains, multiplied by
•56292, gives the per-centage of lime re-

quired.

g. The filtrate from f is now mixed with
carbonate of potassium, in considerable excess,

and boiled for a long time ; the resulting pre-

cipitate (if any) is then collected on a filter,

slightly washed with hot water, dried, and ex-

posed to a full red heat for some time (say 2
hours) ; the residuum of the calcination is then

weighed. This furnishes the per-centage value

of the sample in magnesia.

h. The filtrate from f is treated with di-

lute sulphuric acid or the solution of a sul-

phate, as long as a precipitate falls ; the pre-

cipitate (sulphate of barytium) is washed,

dried, gently ignited, and weighed. The
weight, in grains, multiplied by '6589, gives

the per-centage of baryta in the sample.

The above may be varied by gently concen-
trating the liquid filtered from the precipi-

tate of alumina and oxide of iron (see d), and
precipitating it with dilute sulphuric acid

;

the mixed precipitate is exhausted by digestion

in water holding chloride of ammonium in so-

lution ; the undissolved residuum (sulphate of

barytium) is washed, dried, and otherwise

treated as before ; whilst the solution with

the washings is treated with a solution of car-

bonate of ammonium ; the precipitate is car-

bonate of calcium, which is to be washed, &c.,

as directed under f. The liquor, &c., filtered

from the lime, is lastly tested for magnesia.
(See^.)

i. A second 100 gr. of the powdered glass

(see a) is mixed with 200 gr. of fluor spar,

also in powder; the compound is placed in a

phitinum or leaden capsule, 500 gr. of strong

sulphuric acid are added, and the whole cau-

tiously stirred together with a silver stirrer

or spoon, care being taken to avoid inhaling

the fumes; the heat of a spirit lamp is next ap-

plied, and at first is kept at about 212° Fahr.,

but towards the conclusion of the process is

raised to 300° Fahr., or even higher, and is

continued for at least 2 hours, or until fumes
entirely cease to be evolved ; 5 or 6 fl. oz. of

distilled water are next poured on the residuary

mass, and, after thorough agitation, the whole
is thrown on a filter, more water being at last

poured on to wash out any remains of soluble

matter ; to the filtrate, carbonate of ammo-
nium is added in excess, and after a time the
earthy salts are removed by filtration; the fil-

tered liquor is now evaporated to dryness, and
ignited to dull redness for 2 or 3 minutes ; the
residuum (sulphate of potassium or sodium, or

of both), after being weighed (the weight
being carefully noted down), is redissolved in

distilled water; a solution of chloride of barium
is then added as long as it disturbs the liquor,

and after a time the whole is again filtered;

the filtrate is concentrated by evaporation,

and solution of bichloride of platinum added
in excess; the whole is now gently evaporated
to dryness, mixed with alcohol, collected on a
filter, carefully washed with weak alcohol,

dried at a temperature under 212° Fahr., and
weighed. The weight, in grains, multiplied

by '1940, gives the per-centage of potassa

sought.

h. The weight of sulphate of potassium in

the ignited residuum in i is calculated from
that of the potassium last found (47 parts of

the one being equal to 87 parts of the other),

and this weight is deducted from the gross

weight of the ignited sulphates ; the remain-
der represents the quantity of sulphate of so-

dium present. The weight of the latter, in

grains, multiplied by '4367, gives the per-

centage of pure soda required.*

Concluding Remarks. One ofthe chiefpoints

to which the skilful glass manufacturer directs

his attention, is the quality of the materials.

Great care is exercised in the selection of the

sand for all the finer varieties of glass. The
usual practice is to test it before using it, by
exposing it to a very high temperature. The
purest sand is that which is the whitest and
freest from iron, and which, consequently,

suffers the least alteration by this treatment.

Tlie alkalies (potash, soda) employed are puri-

fied by solution and crystallisation. The red

lead and litharge must be pure and absolutely

free from oxide of copper (a common con-

tamination), which gives a green tint to the

glass. The former, which is the most costly,

is preferable to the finest crystal. Care must
also be taken that the lime, day, &c., are

respectively of proper purity; and that the
' cullet,' or broken glass, which is almost

always remelted with the other materials, is of

proper quality, and of the same kind as that

to which it is added. Potassa produces a

better glass than soda, although the latter is

now very generally employed, from its lower

price. It is, however, quite inadmissible as an
ingredient in the manufacture of the better

class of crystal and plate glass, as, however
pure it may be, it imparts to the product a
slight greenish tinge more or less destructive

of its beauty. When sulphate of soda (Glauber

salt) is used as a source of soda, it is gently

calcined to dissipate its water of crystallisa-

tion, and requires the addition of about 8§ of

charcoal to efPect its reduction in the melting-

pot. Common salt is also employed as a source

of soda in the same manner. Sometimes native

sulphide of lead (galena) is used to decompose

the sulphate of soda, and in lieu of part of the



GLASS 803

oxide of lead ; in which case ahout 5 parts of

the sulphurot are taken tor every 9 parts of the

calcined sulpluite.

To anticipate tlie results of his processes,

and to carry out with certainty his various

intentions, the glass manufacturer, perhaps
more tl>an any otlier person, requires tlie aid

of science and experience. All his most essen-

tial operations depend on chemical principles.

The products of his furnaces are net formed
by tlie mere mechanical admixture of tlieir

several ingredients whilst in the state of fusion,

but result from the play of deliciite affinities

which only act imder certain conditions, and
when the materials are presented to each other
in uniform and definite proportions. Chemi-
cally speaking, the glasses are mixed super-

silicates of the respective bases which enter

into their composition (potassium, calcium,

lead, &c.), and, like all other compounds which
are formed by elective attraction, obey the

common laws of combination, as developed by
Dalton, and now so successfully applied in

almost every department of industrial art. It

has been shown by the most careful analysis,

that in all the more valuable and beautiful

commercial glasses the relative proportions of

the materials are conformable to these laws,

and that several of them are true atomic com-
pounds, as perfect in tliis respect as the
crystalline bodies commonly denominated salts.

In some of the harder glasses of Bohemia the

number of atoms or equivalents of silica are to

each of the bases with which it is united,

nearly as 5 to 1 ; whilst in a softer glass of

German manufacture the proportions of the

two are found to be as 4 to 1. The celebrated

plate glass of St Gobain is an atomic com-
pound formed of 1 equivalent of trisilicate of

soda united to 1 equivalent of trisilicate of

lime, with a small per-centage of alumina in

combination with silicic acid, also in atomic
proportion. Glasses in which the ingredients

bear no atomic ratio to each other are never
homogeneous, but always more or less striated

and of unequal colour and refractive power.
The absence of atomic proportion between the
substances entering into its composition appears
to be the only reason why tlie best English
plate and mirror glass is so greatly inferior to

that of France and Germany, that comparison
of the tw: becomes absurd. The only variety

of glass in the production of which the English
manufacturer excels is flint glass or crystal,

and here he certainly surpasses all his nume-
rous competitors. The subject is doubtless

involved in difficulty, owing to the precise

temperature necessary to ertect the perfect

combination of the bases with the silicic acid,

varying with the character of the compound,
and not being satisfactorily settled by observa-

tion or experience. The modifying influence

of temperature is shown by the fact that the
lower the heat employed in the process, the

Bmaller the quantity of silica which enters

into the composition of the resulting glass;

whilst at higher temperatures a part of tha
base is dissipated in fumes, until such propor-
tions of basi' and acid result as are required to

produce a permanent atomic compound corre-

sponding to the temperature employed. If
the heat is excessive or improperly continued,
the loss of base produces an opposite effect,

and an opaque, semi-vitrified mass is formed,
resembling ' Reaumur's porcelain.' The
quality of the resulting glass depends on this

change being more or less complete. If the
furnace yields the right temperature, and the
duration of the exposure to its action is neither
too short nor too prolonged, nature makes up
for the unskilful conduct of the operative, and
removes the stumbling blocks which his

ignorance had placed in the way of his own
attempts at excellence. The proceedings and
their results are accidental; but being once
obtained, the first are repeated without further
trouble or inquiry. This accounts for the
same mixture of materials yielding products of
different qualities at different times, and in

different works, which the operative contents
himself with referring to the ' going of the
furnace.' The common plan in this country is

to regulate the proportions and firing by ex-

perience only, rather than by theory and
practice combined. Now, although the chemist
has much yet to learn on the precise con-
stitution of the glasses, and although theory
may not be able to ensure unvarying success,

it is nevertheless certain that, in all cases, it

can afford much valuable assistance in that
direction. Indeed, it has been asserted by one
of .the leading Continental chemists, that in-

gredients that will yield the proper equivalent
proportions in the melting pot cannot produce
a bad glass, if exposed to such a temperature
as to permit of perfect combination taking
place.

It is found that those glasses which contain
a predominance of alkali are acted on by water,

and when this is in great excess they are

perfectly soluble in that fluid. Ordinary flint

glass is affected by long coction in water,

whilst crown glass, which contains less alkali,

is unaltered by that trial. Glass which con-

tains any considerable quantity of lead is acted

on by sulphuretted hydrogen. This is the

cause of the surface of flint glass, under certain

circumstances, becoming opaque and iridescent

Glasses made of silica and alkali alone are

incapable of permanently resisting the action

of water. The addition of lime or oxide of

lead appears to be necessary to give them this

quality. Glasses that have a slight greenish

or bluish tint may be often whitened, or ren-

dered colourless, by exposure to light and air.

This arises from the peroxidation of the iron,

to whose protoxide they owe their tint. Other
glasses become purpled by exposure, owing to

the peroxidation of the manganese.

Different colours are communicated to glass

by the addition of metallic oxides. Thus,

oxide of manganese gives an amethyst; oxide
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of cobalt, a blue; oxide of iron, a brown;
black oxide of copper, a green ; oxide of gold,

a purple; suboxide of copper, a ruby-red;

oxide of tin, a wiiite; oxide of silver, a yellow,

&c. These substances are either added to the

melted contents of the glass-pot, as in pre-

paring artificial gems, &c., or they are applied

in a thin layer to tlie surface of the object,

which is then heated until fusion of the

coloured compound occurs, as in enamelling and
painting on glass.

Glass is FORMED or FASHIONED into articles

by the processes of blowing, casting, drawing,

rolling, or spreading. In the process of

BLOWING GLASS the workman begins by col-

lecting a proper quantity of glass in a soft,

pasty state, at the end of his blow-pipe (an

iron tube, five or six feet in length, terminated

by a mouth-piece of wood), which he then

commences blowing through, by which the

lump is expanded into a kind of flask, sus-

ceptible of having its form modified by the

position in which it is held, and the velocity

of rotation continually given to the iron tube.

If an open-mouthed vessel is to be made, an

iron rod, called a 'pontil ' or ' puntil,' is dipped

into the glass-pot and applied to the bottom
of the flask, to which it thus serves as a

handle, the blow-pipe being removed by the

application of <a cold iron to the neck. The
vessel is now re-heated, and the aperture

enlarged, and the vessel otherwise altered in

figure by the aid of a few simple tools until

completed. It is then detached, and carried

to the ' annealing oven,' where it undergoes
slow and gradual cooling during many hours.

In this way bottles, flasks, carboys, and an
almost infinite variety of other articles, are

formed. The large circular tables of Ceown-
6LASS are made by a joint process of blowing
and SPREADING. The globular flask at first

produced, transferred from the blow-pipe to

the ' pontil,' is suddenly made to assume the

form of a flat disc by the centrifugal force of

the rapid rotatory movement given to the

rod. Spread or begad glass is formed into

sheets in a nearly similar manner. Plate-
GLASS is cast upon a flat metal table, and,

after very careful annealing, is ground and
polished by suitable machinei'y. Tubes are

made by rapidly drawing outahoUow cylinder
;

and from these a great variety of useful small

apparatus are constructed with the help of a

lamp and blowpipe, or, still better, the bellows-

table of the barometer-maker. Glass beads
are made from small tubes chopped into

pieces of suitable lengths, which are stirred

first in a mixture of sand and wood-ashes, in

the cold, and afterwards in an iron pan over
the fire until they assume a rounded form.
Small Tusts are bent in the flame of a spirit

lamp or gas-jet, and cut by a file, a scratch

being made, and the two portions pulled or

broken asinider in a way easily learned by a

few trials. Large tubes require the heat of a
powerlul blowpipe and lamp, or that of a furnace.

The following hints respecting the manage-
ment OF GLASS may prove useful to the inex-

perienced :

—

AnNEALiNG. The process of annealing glass

has been briefly referred to before. The ex-

treme biittleness of imperfectly annealed
wrought glass may generally be remedied on
the small scale by immersing the articles in a
bath of oil, or a concentrated solution of chlo-

ride of calcium, or common salt, and beating
the whole gradually and cautiously to the

boiling-point, and letting it again cool—the

slower the better. By this treatment the glass

will be enabled to bear any alterations of

temperature between the two extremes to which
it has been exposed.

Blowing. By the ingenious art of glass-
blowing and GLASS-DRAWING, as practised on
the small scale, with a blowpipe lamp furnace,

a variety of articles of ornament and utility

may be made, their number being limited only

by the ingenuity of the artist. The details of

the various operations are, however, too

lengthy to describe here.

Cleaning. 1. Windows, looking-glasses,

&c., may be quickly cleaned as follows :—Dip a

slightly moistened rag or flannel into whiting,

fuller's earth, wood-ashes, or rotten-stone, iu

impalpable powder, with which smear the

glass, and wipe it off with a dry, soft cloth.

This does well when the surface is very dirty.

In other cases, a little thumb blue, whiting, or

chalk, in fine powder, tied up in muslin, may
be dusted on the glass, which should then be
cleaned off' with chamois leather. This gives

a fine polish.

2. The vessel to be cleansed, is filled, or, if

large, rinsed, with a moderately dilute solution

of permanganate of potash, contact being pro-

longed till a film of hydrated manganic oxide

has been deposited ; the solution is then poured
away, and the glass vessel rinsed with some
strong hydrochloric acid.

Cutting. GLiss may be easily cut with a

common well-hardened steel file, provided it

be moistened with oil of turpentine, or plunged
under water. It may be also perforated with

a common steel brad-awl in the same way.

Glass vessels, as bottles and tubes, may be

readily cut or shortened by placing a heated

iron ring over the spot, or a piece of loose

string or cotton dipped in oil of turpentine

and set on fire, and immediately on the with-

drawal of either applying cold water to the

part. Glass vessels or tubes thus treated will

generally crack round, and may be readily

divided into two parts. In this manner a

common Florence oil-flask may be converted

into an evaporating dish and a funnel. By
a little practice a crack may be led in almost

any direction, or a new one made, by the

point of a red-hot poker or a spiing coal (an

ignited crayon of prepared charcoal). The
parts may then be separated by a little force

or a smart rap, and the divided edges smoothed

by the flame of a blowpipe, or by grinding
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them with powdered emery and water on a flat

stone. In this way many broken articles in

ghiss may be converted into others scarcely less

useful,

ETCHiNa ON GLASS has been already noticed

under the head of Etching.

Gilding of glass. Gold chloride is dis-

solved in boiling water; the solution is filtered,

and the filtrate so far diluted, that 200 cubic

centimetres contain 00648 gram of the metal,

and it is then made alkaline with soda. The
reducing agent is alcohol saturated with marsh
gasj this is diluted with its own volume of

water. 25 cubic centimetres of this solution

are mixed with the alkaline gold chloride solu-

tion, and this mixture is poured between the

perfectly well-cleaned plate to be gilded, and
another sheet of glass placed at a distance of

3 mm. under the first. After two to three

hours' rest the gilding is effected. The plate is

removed and washed. (' Dingler's Journal.')

Grinding. This, on the large scale, like

glass-cutting, forms a distinct occupation.

On the small scale, glass may be roughed or

ground by friction with powdered emery and
water and a flat rubber of wood ; care being

taken that the article, if a plate, is laid on a

perfectly flat surface, or, if hollow, is sup-

ported by a core of cement or plaster. The
frosted appearance of ground glass is given to

the panes of windows by gently dabbing the

glass over with a piece of glazier's putty, stuck

on the ends of the fingers. When applied

with a light and even touch, the resemblance

is considerable. Another method is to dab the

glass over with thin white paint, or flour paste,

by means of a brush, but the efl'ect is much
inferior to the above.

Glass, packing. This subject will be con-

sidered under the general head of Packing.
Writing on glass may be performed by

a piece of French chalk or crayons prepared

for the purpose ; or even with a common pen
held nearly perpendicular. Indian ink, or,

when the article will be exposed to damp,
shell-lac ink or varnish, thickened with a little

Vermillion, or lampblack, is best adapted to

this purpose. Common ink is not sufficiently

opaque.

Glass, to prevent the cracking op, by
BOILING WATER. When new, all glass and
earthenware should be placed in cold water in

a saucepan, and after some hours the sauce-

pan containing the vessel or vessels, should

be placed over the fire, until the water reaches

the boiling point.

Glass. This term was applied by the older

chemists to various substances to which a vi-

treous appearance has been given by beat.

Thus we have ' glass of antimony,' ' glass
OF borax,' &c. It is now obsolete.

Glass, Iridescent. The inventor of the pro-

cess by which this beautiful variety of glass is

made is M Clemandot.

Tte ' Chemical News ' states that the prin-

ciple observed in its manufacture consists in

submitting the glass articles to the action of

dilute hydrochloric, sulphuric, or other acid,

under a pressure of from two to six atmo-
spheres. M Clemandot claims to be able to

imitate the nacreous films which are seen on
ancient glass which has been exposed to com-
bined atmospheric influences for thousands of

years.

Glass, Pow'dered. Syn. Vituttm pulveri-
SATUM, L. Prep. Heat the glass red hot,

throw it into cold water, dry, and powder it.

Used to filter acids, and glued upon paper as

a polishing powder; also to wear down corns

upon the feet, after the feet have been well

soaked, and dried.

Glass, Soruble. Syn. Water glass ; Vi-
TRUM soltjbile, L. An impure alkaline silicate.

Prep. Silica, 1 part ; carbonate of potassium
or of sodium, 2 parts ; fused together.

Carbonate of sodium (dry), 54 parts ; car-

bonate of potassium (dry), 70 parts ; silica, 192
parts ; as last. Soluble in boiling water, yield-

ing a fine, transparent, semi-elastic varnish.

Carbonate of potassium (dry), 10 parts

;

powdered quartz (or sand free from iron and
alumina), 15 parts; chai-coal 1 part; fused
together. Soluble in 5 or 6 times its weight
of boiling water; and the filtered solution,

evaporated to dryness, yields a transparent

glass, permanent in the air.

M. P. Capit line, who, acting upon a sugges-
tion made by Liebig, some twenty years since,

has recently taken up the subject of the

manufacture of soluble glass, and silicate of

potash, ^vovafarinefossile (an infusorial earth),

has published an account of his researches

in ' Dingler's Polytechnic Journal.'^

Although M. Capitaine does not think that

the fariiie will be able to compete in cheap-

ness with flint (where this latter is abundant)
for the preparation of the alkaline silicates,

lie states that it possesses the advantage over

flint of being much more soluble, and of yield-

ing a fiir moro neutral glass; added to which
the production of the silicate is said to be

effected with much less trouble than when
flint is employed. An important condition is,

that the fariiie must be first well calcined, since

if the least trace of organic matter be left in

it, the resulting solution will have a yellowish

or brownish tint, which will make it unsale-

able.
" The lyes being prepared partly with caustic

soda, and partly with carbonate of soda, had
densities ranging from 1-22 to 1'24 which were
found to be most advantageous. A reservoir

furnished with mechanical agitators, was about

two thirds filled with lye, and the necessary

quantity of calcined farine added, the stirring

being kept up continually. The proportion

of farine is easily calculated on the datum,
that one part of hydrate of soda dissolves

about 2*8 parts of chemically pure farine, the

quality of which varies but little. Lye of the

1 See ' The Journal of the Society of Arts ' for Jauuary
11th, 1878.
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density indicated produces a ratber light solu-

tion, which presents little resistance to the

agitators. If steam is afterwards introduced

the solution becomes very rapid, when the

pressure reaches about three atmospheres,

and at the end of about three hours the silica

is completely dissolved.
" For the preparation of silicate of potash

for surgical purposes the farine fossile is said

to be peculiarly adapted. In this case the

boiling must be continued for one or two
hours longer than in the case of soluble glass,

with an addition of 10 to 15 per cent, of

farine."

Uses. Sfc. Soluble glass, in solution, has

been used to render textile fabrics less com-
bustible, as a varnish to protect stone, and as

a vehicle in fresco-painting, The soda com-

pound (silicate of sodium) is lai'gely used as a

dung-substitute in calico-printing, and by soap

manufacturers in place of the resinates for-

merly in use. 10 or 12 tons are produced

weekly in the district of South Lancashire.

The potassa compound (silicate of potassium)

has been recommended as a remedy for gouty

concretions by Mr lire.

—

Dose, 10 to 15 gr.,

in 6 or 8 fl. oz. of water twice a day. See

Dunging, Vaenish, &c.

Glass, Toughened. Syn. Veeke Teempe.
M. de la Bastie's process for converting ordi-

nary, into toughened, tempered, or hardened

glass, may in general terms be said to consist

in heating the glass to a certain temperature,

and then plunging it into an oleaginous bath.

For the process, however, to be successful, the

observance of a number of minute details is

essential ; if these be neglected failure is cer-

tain to ensue. Thus it is found, that if the

glass be insufficiently heated it will, when im-

mersed in the bath, fail to be affected by it,

and will consequently experience no alteration

in properties. Again, if overheated, it will

then get out of shape ; or, further it may be

heated to the right tempei'ature, and yet be

spoilt as it is being transferred to the b ith.

Moreover, the exact composition of the batli

itself, and its temperature constitute very im-

portant conditions, the most trifling departure

from which may give rise to unsatisfactory

results. All these obstacles appear to have been
overcome by M. de la Bastie, who has designed

plant in the shape of furnaces and baths, by
means of which the tempering process can

be carried out, without chance of failure.

When the glass is brought to the required

temperature, all that is necessary is that they

should be plunged into the bath, and instantly

withdrawn. The cost of the operation is

stated to be very small.
" The process as carried out at New York is

thus described :—The glass after being run
from the furnaces and moulded as usual, in-

stead of being put into annealing pans, is im-

mersed in a hot bath consisting of three parts

of flaxseed oil, and one part of tallow. The
bath stands at abou*" 320° j and after remain-

ing in this the ware is removed to a second,
and similar bath, by which it is cooled down
to about 200°. Finally the pieces are immersed
in a water bath, and then dipped into a quantity
of ordinary refined burning oil. They are
then cleaned, ready for packing, with plaster

of Paris powder. The work is but in its in-

fancy, and but one small furnace is used in the
experiments. Improvements will doubtless be
made, by which the cleaning can be done more
rapidly than by the powdered plaster, probably
some chemical being used for the purpose.

It is supposed that the oil works into the pores
of the hot glass, and thus toughens it. Great
care has to be exercised in the final cooling

by water, as too long a contact with the air

in changing from one bath to another, makes
tie ware crack. Articles cooled entirely in

oil retain the oil on the surface, but are thus
rendered stronger than otherwise.

This new process is very much employed in

the manufacture of lamp chimneys, though
they have the disadvantage of flying into small

pieces, and with violence when they do break,

which sometimes does occur."^

The results so far obtained when glass

is subjected to M. de la Bastie's process are

variable. In some cases the articles subjected

to it possess great toughness, and the glass

bears a blow without experiencing any frac-

ture. In other instances, however, a slight

fall or blow shivers it to atoms. When the

toughened glass under any circumstances

breaks, it possesses a disadvantage over ordi-

nary broken glass, in distributing itself into

a great number of small, sharply angular
fragments.

Another process for toughening glass, which
has been patented by Herr P. Siemens, consists

in heating, and then pressing, and suddenly
cooling the glass to be hardened ; but when
the articles are such as are usually moulded,
the hardening and tempering are accomplished
at the same time as the pressing ; thus the

molten glass is run into suitable moulds, and
while still highly heated, is squeezed, the

moulds efPecting the necessary cooling, a pro-

ceeding which renders the employment of the
oleaginous bath unnecessary. Mr Bauer's

method for toughening glass consists in heat-

ing ordinary glass plates so strongly that they
begin to bend from softening, and then plung-
ing them into a liquid paraffin bath having a

temperature of 200^

Toughened glass is liable to rupture under
circumstances that have not yet been accounted
for.

M. de la Bastie conceives that the fragile

nature of glass is due to the weakness of the

cohesion of its particles, and that if this cohe-

sive power can be increased, the strength of

the material will be improved in proportion.

M. de la Bastie first tried to obtain this end by
forcibly compressing the glass while in a plastic

1 Supnlement to 'Ure'3 Dictionary of Arts, Manuiic-
tures,' Sic, 1878.
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or fluid condition, but without success ; and it

was only after various experiments that he

was enabled to harden the glass, by dipping it

into oil or any other liquid that permitted of

being heated to a temperature considerably

above that of water.

GLAZE. Syn. Glazing. Any coating or

varnish applied to a surface to render it smooth

and glassy ; any factitious, shining exterior.

The following applications of this term are the

following :

—

Glaze. In cooJcery, is commonly understood

to be gravy or clarified soups boiled until it

gelatinises on cooling. It is used as a species

of varnish to cover various dishes for the table,

and may be spiced and flavoured according to

the fancy of the cook. White of e§§ is gene-

rally used as a glaze for pastry.

Glaze. In the porcelain and earthenware

manufacture, the vitreous coating which is so

essential to the beauty and utility of potter's

ware. Glazes are either white or coloured.

The former, by the addition of the colouring

ingredients used for enamels, are converted

into the latter.

a. For Eaethbnwaee :

—

Prep. 1 (With lead.) White lead (pure),

53 parts j quartz or ground flints, 36 parts ;

Cornish stone, or felspar, 16 parts ; white flint

glass, 5 parts ; reduce the whole to an impal-

pable powder. For common earthenware.

2. (Without lead.) Fine washed sand, 10
parts ; purified potash, 8 parts ; nitre, 1 part

;

slaked lime, 2 parts ; nitre, 4f % ; powder, mix,

heat the mixture in a blacklead crucible in a

reverberatory furnace, till the mass flows into

a clear glass ; let this cool, then reduce it to

fine powder. For glazing pharmaceutical and
chemical vessels.

b. For POECELAIIT:—
Frep. (Rose.) Felspai', 27 parts ; borax, 18

parts ; finest siliceous sand, 4 parts ; nitre,

soda, and purest china claj- (Cornish), 3 parts

;

mix, heat to a ' frit,'^ powder, and add of cal-

cined borax, 3 parts.

c. For Stoneware :

—

1. (Ure.) White felspar, 26 parts; soda,

6 parts; nitre, 2 parts ; borax, 1 part; 'frit'

together as last. Of the product take 13
parts; red lead, 50 parts; white lead, 40 parts ;

flints, 12 parts; reduce the whole to powder
as before. For painted stoneware.

2. From common salt, which is thrown into

the heated furnace containing the ware. It

is volatilised and decomposed by the joint

agency of the silica of the ware and of the

vapour of water always present; hydrochloric

acid and soda are produced, the latter forming
a silicate, which fuses over the surface of the

ware, and gives a thin but excellent glaze.
' Salt-GLAZED stonewaee' is now generally

used for large chemical vessels, drain-pipes,

&c.

• A teclinical term for the half-fused mass formed by
heating together the materials ot which glass is com-
posed.

Ohs. Glazes must be reduced to very fine

powder. For use, they arc ground with water
to a very thin paste or smooth cream, into

which the articles, previously baked to the

state called ' biscuit,' are then dipped ; they

are afterwards exposed to a sufficient heat in

the kiln to fuse the ghize. Another method of

applying them is to immerse the biscuit in

water for a minute or so, and then to sprinkle

the dry powder over the moistened surface.

GLI'ADIN. Syn. Gltjtin, Vegetable ge-
latin. One of the proximate principles of

wheat gluten, soluble in alcohol.

GLIADINPriASTEE (A. L. Klose, Berlin).

For rheumatism. A thin paper on which is

spread a solution of gelatin containing spirit

and some acrid substance, such as cantharides

or euphorbium.

—

Sager,
GLOB'ULIN. Syn. Crystallin. Analbu-

menoid body existing in the crystalline lens of

the eye.

GLOVE POWDER. Prep. 1. From Castile

soap, dried by exposure to a warm dry atmo-
sphere for a few days, and then reduced to

fine powder in a moi tar. Used to clean gloves.

2. Pipe-clay, coloured with yellow ochre,

umber, or Irish slate q. s., and afterwards

scented with a little powdered orris root or

cloves. Used to colour gloves made of doe-

skin and similar leather.

GLOVES. Syn. Gants, Fr. Although
gloves constitute a less costly article of dress

at the present day than they did during the

Middle Ages, the following information may
nevertheless be sometimes found of value to

their wearers :

—

Glove cleaning. 1. (Kid gloves.)—a.

Damp them slightly, stretch them gently over

a wooden hand of appropriate size, and clean

them with a sponge dipped in benzol, recently

rectified oil of turpentine, or camphine ; as soon

as they are dry, withdraw them gently from
the stretcher, and suspend them in a current

of air for a few days, or until they cease to

smell of the cleaning liquid used. The smell

of benzol passes off very quickly. Heat
must be avoided. The cleaning liquid should

be used liberally, and the first dirty portion

should be sponged ofE with clean liquid.

b. By employing a saponaceous compound.
See Ganteine.

2. (Doe-skin and wash-ieathbe gloves.)
—a. Stretch them on a hund, or lay them flat

on a table, and rub into thmn a mixture of

finely powdered fuller's earth and alum ; sweep
it ofl' with a brush, sprinkle them with a mix-
ture of dry bran and whiting, and, lastly, dust

them well oif. This will not do if they are

very dirty.

b. Wash them in lukewarm soft water,

with a little Castile or curd soap, ox-gall, or

bran tea ; then stretch them on wooden hands,

or pull them into shape without wringing
them ; next rub them with pipe-clay and
yellow ochre, or umber, or a mixture of them
in any required shade, made into a paste with
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ale or heer ; let tliem dry grad aally, and, when
aboFit half dry, rub tbem well, so as to smooth

them and put them into shape; when they

are dry, brush out the superfluous colour,

cover them with paper, and smooth them with

a warm (not hot) iron.

GlOYE DYEING. LeATHEE GLOVES, if not

greasy, may be dyed with any of the ordinary

dyes by brushing the latter over the gloves

stretched out smooth. The surface alone

should be wetted, and a second or third coat

may be given after the former one has become
dry. When the last coat has become thoroughly

dry, the superfluous colour should be well

rubbed out, a smooth surface given them by
rubbing them with a polished stick or piece of

ivory, and the whole gone over with a sponge
dipped in white of egg.

Gloves, Cosmetic. S^n. Gants cosme-
TIQUES. These are mock kid or lambskin gloves

rubbed over, on the inside, with the following

composition :—Spermaceti cei-ate, 3 oz. ; melt,

add of balsam of Peru, ^ dr., stir for 5 minutes,

and, after a few minutes' repose, pour ofE the

clear portion ; to this add of oil of nutmeg,
15 drops; oil of cassia and essence of ambergris,

of each 6 drops; and stir until cold. Used by
ladies to soften the hands and to prevent or

cure chilblains and chaps. They are commonly
worn all night in bed.

GLUCI'NUM. Gl. Si/n. Beeyl'iitjm. The
metallic base of glucina. It was first obtained

by Wohler, in 1828, by a similar process to

that adopted for aluminum, a metal which it

greatly resembles. See Aluminum.
Gluci'num, Oxide of. Si/n. Glucina,

Beetllia. a pulverent white substance,

found as silicate in the beryl, emerald, &c.

Prep. The beryl, in fine powder, 1 part ; car-

bonate of potassium, 3 parts; expose the mix-
ture to a strong red heat for half an hour, dis-

solve the calcined mass in hydrochloric acid,

and evaporate the solution to dryness ; redis-

solve the residuum in very dilute hydrochloric

acid, and precipitate with pure ammonia

;

wash the precipitate well, digest it with a large

quantity of carbonate of ammonium, filter, and
boil the solution as long as carbonate of gluci-

num subsides. By exposure to a red heat the

carbonic acid may be expelled, and the earth

rendered anhydrous.
Frop., ^c. Glucina closely resembles alu-

mina, from which, however, it is distinguished

by its solubility when freshly precipitated in

a cold solution of carbonate of ammonia, from
which it is again thrown by boiling. Glucina
is classed with the earths. The beryl contains
14'£ of this substance.

GLU'COSE. See Sugae (Grape).

GLUE. Syn. Gluten, Glutinum,L.; Colle,
Colle eoete, Fr. Inspissated animal jelly, or

gelatin, used as a cement.

Prep. Glue is principally prepared from the

parings and waste-pieces ot liides and skins,

the refuse of tanneries, and the tendons and
other offal of slaughter-houses. These sub-

stances, when intended for the glue-maker,
are steeped for 14 or 15 days in milk of
lime, then drained, and dried by exposure to
the air. This constitutes what is termed the
' cleansing' or ' preparation,' and in this state

the ' glue pieces,' as they are called, may be
kept for a long time, and transported to any
distance without suffering decomposition. Be-
fore conversion into glue, they are usually
again steeped in weak milk of lime, and next
well waslied and exposed to the air for 24 to

30 hours. They are then placed in a copper
builer two thirds filled with water, and fur-

nished with a perforated false bottom, to pre-

vent them from burning, and as much is piled

on as will fill the vessel and rest on the top of

it. Heat is next applied, and the whole gently
boiled or simmered together, until the liquor

on cooling forms a firm gelatinous mass. The
clear portion is then run off into another
vessel, and a very small quantity of alum (dis-

solved) added ; here it is kept hot by a water
bath, and allowed to repose for some hours to

deposit its impurities, after which it is run
into the 'congealing boxes,' and placed in a

cool situation. The next morning the cold

gelatinous masses are turned out upon boards
wetted with water, and are cut horizontally

into thin cakes with a stretched piece of brass

wire, and then into smaller cakes with a

moistened flat knife. The latter are placed on
nettings to dry. The dry cakes of glue are

next dipped one by one into hot water, and
slightly rubbed with a brush wetted with
boiling water, to give them a gloss ; they are,

lastly, stove-dried for sale. This furnishes the
palest and best glue.

As soon as the liquor of the first boiling has
drained off, the undissolved portion of skins,

&c., left in the copper is treated with fresh

water, and the whole operation is repeated
again and again, as long as any gelatinous

matter is extracted. In this way a second
and other inferior qualities of glue are ob-

tained. The product from dried glue-pieces is

about 50g.
Var. These chiefly depend on the care with

which the process is conducted. Hatmakees'
GLUE is prepared from the tendons of the legs

of neat cattle and horses. It is brown, opaque,
and soft; and grows moist in damp weather,
but it does not render felt brittle like the other

varieties. Fish glue is made in like manner
from various mcmbraunus and solid parts of
fishes. PaeCHMENT glue is prejiared from
shreds or shavings of parchment, vellum, white
leather, &c., dissolved by boiling them in

water. Jt is scentless, and nearly colourless.

Qnal. The best glue is transparent, nearly

colourless, and tasteless, has very little smell,

even when melted, and is extremely adhesive.

The presence of more than a trace of aliun is

objectionable ; an undue quantity may be easily

detected by the usual tests. The strongest

glue is that obtained from skins, more espe-

cially from the hides of oxen and cows. That
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obtained from the bones, cartilages, and ten-

dons, is weaker.
Glue, Liq'uid. Prep. (Dumoulins.) Soft

water, 1 quart; best pale ^\\\a, 2 lbs.; dissolve

in a covered vessel by the heat of a water liath,

cool, and add, gradually, of nitric acid (sp. gr.

1'335), 7 oz.; when cold put it into botth^s.

Very strong, and does not gelatinise. For the
'LIQUID glue' sold in the shops, see Chinese
CEMENT.

Glue, Marine. Frep. 1. India rubber (cut

small), 1 part; coal tar or mineral naphtha,
12 parts; digest in a covered vessel with heat
and agitation, and when the solution is com-
plete, add of powdered shell-lac, 20 parts ; con-
tinue the heat and stirring until perfect lique-

faction has taken place, and pour the fused
mass, whilst still hot, on slabs of polished

metal or stone, so as to form thin sheets. For
use, it is heated to its melting-point (248° to
250° Fahr.) in an iron vessel, and applied in

the liquid state with a brush. Employed in

ship-building, &c.

2. Caoutchouc, 15 to 20 gr. ; chloroform,

2 fl. oz. ; dissolve, and add of powdered mastic,

^ oz. It must be kept well corked and in a
cool place, to prevent loss by evaporation.

Used for small, fine work.
Glue, a New. Ordinary glue is dissolved

in nitric ether, and a little bit of caoutchouc
added. This solution forms a very strong
glue, and does not get thick or pasty. (' Den-
gler's Journal.')

Glue, Port'able. %w. Bank-note glue,
Mouth g., Indian g. ; Colle a bouche, Fr.

Prep. From the best pale glue, 1 lb. ; water,

q. s. ; dissolve in a double glue-pot or water
bath, and of pale-brown sugar, \ lb., continue
the heat until the mixture is complete, and
pour it into moulds ; or pour it on a marble
slab, and when cold cut it into small pieces

and dry them in the air. This glue is very
useful to draughtsmen, architects, &e., as it

dissolves almost immediately in warm water,

fastens paper, &c., without the process of

damping, and may be softened for many pur-
poses with the tongue. When great strength
not required, 4 oz. more of sugar may be

used.

GLU'TEN. Syn. Glutin. A peculiar sub-

stance found in the grain of wheat. It is

composed of true vegetable fibrin and a small

quantity of gliadin. It is prepared by wash-
ing paste made of the flour of wheat or rye in

successive waters until all starchy matter is

removed. The paste may be conveniently en-

closed in a bag of fine linen during the washing.

Prop., Uses. Gluten is believed to be emi-

nently nutritious. It is the presence of gluten

in wheaten flour that imparts to it its viscidity

or tenacity, and confers upon it its peculiar

excellence for the manufacture of macaeoni,
VEEMICEllt, and similar pastes. The supe-

riority of wheaten over other bread depends
upon the greater tenacity of its dough, which
during the fermentation is puffed up by the

evolved carbonic acid, and retained in its vesi-

cular texture so as to form a light loaf.

Gluten is greyish coloured, and extensible
whilst fresh and moist, like caoutchouc. It

turns blue when mixed witli guaiacum resin.

Gluten Bread. Prep. 1. From wheat flour

which has been deprived of about 2-3rds of
its starch by washing it with water.

2. From gluten fiour. Recommended in

diabetes.

Gluten Choc'olate. (Gentile's.) A mixture
of cocoa and gluten flour. As a nutritious and
appropriate food in diabetes.

Gluten Flour. Prep. 1. From the waste
gluten of the starch works, washed, dried, and
ground.

2. (Gentile's.) From the last, mixed with
about an equal weight of wheat flour.

GLYCERIN. CjHgOg. Syn. Glycerin,
Hydeated oxide of GLYCEEYL; glyceei-
NUM, L. A sweet syrupy liquid formed
during the saponification of oils and fats.

Prep. 1. Olive oil (or other suitable oil),

protoxide of lead, and water are heated to-

gether until an insoluble soap of lead (lead

plaster) is formed. The glycerin remains in

the aqueous liquid. As this crude solution of

glycerin is produced in great quantities in the
manufacture of lead plaster, the operative che-

mist has only to purify it. This may be done
as follows :

—
The water and washings from lead plastei

are mixed together, filtered, and submitted to

the action of a stream of sulphuretted hydrogen
to throw down the lead; the supernatant
liquor is decanted from the precipitate, fil-

tered, and evaporated to the consistence of a

syrup in a water bath. To render it quite

pure it is diluted with water, decoloured with
a little animal charcoal, filtered, and again

evaporated to the consistence of a thin syrup,

after which it is further evaporated in Tacuo,

or over sulphuric acid, until it acquires the

sp. gr. 1"265.

2. (M. Bruere-Perrin.) From the sweet
liquor of the stearine works (a product of the

process of lime-saponification). The quantity

of lime present in the sample is first deter-

mined by means of oxalic acid, and the pro-

portion of sulphuric acid necessary for its sa-

turation at once calculated and added; the

crude liquor is then concentrated in a tiimed-

copper vessel, evaporation being promoted by
brisk agitation, until the sp. gr. sinks to 10°

Baume; it is next cooled and filtered, and
accurately neutralised (if it is required) with
carbonate of potassa, after which it is evapo-

rated to the sp. gr. 24° Baume; on cooling, it

deposits gelatinous sulphate of potassa ; the

whole is now filtered, the deposit on the filter

washed with a little verj' weak spirit and
water, the filtrate and washings mixed together

and evaporated, as before, with agitation,

until the sp. gr. 28° Baume, whilst hot (36°

cold), is attained, when the whole is allowed

to cool; the clear liquid is, lastly, decanted
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and filtered. In this state it has an amber
colour, but may be rendered colourless and
odourless by rediluting it with water, treating

it with animal charcoal, filtering, and again

evaporating to a proper consistence.

3. By saponifying olive oil with caustic al-

kali, decomposing the i-esulting soap with

dilute sulphuric or tartaric acid, evaporating

the aqueous portion to dryness (nearly), dis-

solving out the glycerin with cold rectified

spii'it, and filtering and evaporating the

solution as before.

4. The residuary liquor of a soap manufac-
tory is evaporated, and treated with alcohol

to dissolve out the glycerin. The spirit is then

evaporated off, the glycerin diluted with water,

and finally boiled repeatedly with animal char-

coal until all colour and odour are removed.

Obs. The products of the above processes

are nearly pure, but that of Price's patent

process, described below, is to be preferred to

any of them.
5. (Commercial.) From sweet stearin-

liquor, by precipitating the lime by a stream of

carbonic acid gas, or by a solution of carbonate

of soda, carefully avoiding adding the latter in

excess; the liquor is then boiled a little, fil-

tered, evaporated to a syrupy consistence, and
again filtered. This is the common glycerin of

the shops. It may be further purified as above.

6. (Price's glyceein—Patent dated 1854.)

Superheated steam of from 550° to 600° Fahr.)

is introduced into a distillatory apparatus con-

taining palm oil or other fatty body. The
action of the steam effects the decomposition
of the fat, and glycerin and the fatty acids

distil over together but no longer in combina-
tion. In the receiver the condensed glycerin,

from its higher specific gravity, sinks below
the fatty acids. Sufficient steam must be
supplied, and the temperature nicely regulated.

The glycerin is concentrated by evaporation,

and if discoloured, it is redistilled. It is usually

prepared with sp. gr. 1"24, and then contains

94§ of anhydrous glycerin. It can, however,
be concentrated to sp. gr,l-26 when it contains

Frop. Pure glycerin is a colourless, odour-
less, uncrystallisable liquid, sweet to the taste,

and of a syrupy consistence; it mixes with
water in all proportions; it is unctuous and
emollient, and softens bodies, like oil, but
without greasing them ; it does not evaporate
or change in the air at ordinary temperatures,
and is not susceptible of rancidity or sponta-
neous fermentation; mixed with yeast and
kept in a warm place, it is gradually converted
into propionic acid ; a strong heat decom-
poses it, with the production of acrolein ; it

is neutral to test-paper, and possesses neither

basic nor acid properties; it is easily charged
with the aroma of the essential oils, and may
he combined with soap, and many other sub-
stances, without undergoing change. Sp. gr.,

1"27 (=ee nhove).

MM. Champion and Pellet recommend the

following methods for testing the purity o£
glycerin, as being convenient in application,

and giving accurate results.

Qualitative Test. The glycerin diluted with
twice its weight of water is treated in the cold.

(1.) With tribasic acetate of lead. If an
abundant precipitate be formed, and rapidly
deposited, the presence of a proportion of fo-

reign matters may be assumed which would
make it unsuitable for use in various applica-
tions, such as the manufacture of nitro-gly-

cerin, &c. The crude glycerin obtained in

treating fats with sulphuric acid is frequently
thus contaminated. These foreign matters
result from the action of sulphuric acid at a
high temperature (about 110° C.) upon the
fatty matter itself or on the impurities it

may contain.

(2) Glycerin obtained by calcareous saponi-
fication, also may contain oleate of lime. This
may be detected with oxalate of ammonia,
which throws down the lime as a clearly per-
ceptible precipitate.

The colour of glycerin is in no way an index
of the purity of the product. In all cases it

is useful to be assured of the neutrality of the
glycerin.

The preceding tests are suited for gly-
cerins more or less impure, but not adulterated.

According to the authors' experiments the
tribasic acetate of lead separates all the foreign
substances due to normal impurity of the
product or alteration in the glycerin during
its manufacture. Any addition of glucose may
be detected by Fehlings' solution.

Quantitative Test. This test should com-
prehend the determination of the water, the
foreign organic matter, the lime, and the gly-

cerin.

In the following table the authors have given
the density of various mixtures of water and
glycerin, comparatively with the degrees
Baume, and also the proportions of water
corresponding to the densities. They state,

that these determinations have been verified

by means of pure anhydrous glycerin, pre-
pared by keeping glycerin for several hours
at a temperature of 160° C, and terminating
the operation in vacuo. The density found
was in accord with that given by Berthelot,
namely, 1-264.

Estimation of Organic Matter. Fifty grams
of glycerin diluted with water are treated

with an excess of tribasic acetate of lead, and
the precipitate collected on two tared filters,

and the lead compound weighed. The whole
is then calcined, the residue treated with nitric

acid, and then with sulphuric acid, and from
the sulphate of lead is calculated the quantity
of oxide of lead, that was in combination
with organic matters, and consequently the

proportion of the latter, which rarely exceeds

1 to 1'5 per cent.

Lime may be estimated in the usual manner
by oxalate of ammonia.
The authors consider that industrially the
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Hydrometer Areometer Water, Hydrometer Areometer
(

Wnter,
Weiglit of Litre. Degrees, Baum6. per Cent. Weiglit of Litre. Degrees, Baum6. per Cent.

1264-0 31-2 0-0 12350 28-6 11-0
1262-5 31-0 0-5 1233-5 28-4 11-5
1261-2 30-9 10 1232-2 28-3 120
1260-0 30-8 1-5 1230-7 28-2 12-5
1258-5 30-7 2-0 1229-5 28-0 130
1257-2 30-6 2-5 1228-0 27-8 13-5
1256-0 30-4 30 1227-0 27-7 14-0
1254.-5 30-3 3-5 1225-5 27-6 14-5
1253-2 30-2 4-0 1224-2 27-4 15-0
1252-0 30-1 4-5 12230 27-3 15-5
1250-5 30-0 5-0 1221-7 27-2 160
1249-0 29-9 5-5 1220-2 27-0 16-5
1248-0 29-8 6-0 12190 26-9 17-0
1246-5 29-7 6-5 1217-7 26-8 17-5
1245-5 29-6 7-0 1216-5 26-7 180
1244-0 29-5 7-5 1215-0 26-5 18-5
1242-7 29-3 8-0 1213-7 26-4 19-0
1241-2 29-2 8-5 1212-5 26-3 19-5
1240-0 29-0 9-0 1211-2 26-2 20-0
1239-0 28-9 9-5 1210-0 26-0 20-5
1237-5 28-8 10-0 1208-5 25-9 21-9
1236-2 28-7 10-5

tribasic acetate of lead might be used for the

removal of organic matter from crude glycerin.

After separation of the precipitate, excess

of the lead salt could be removed by a current

of sulphuretted hydrogen, and during the con-

centration of the glycerin, the acetic acid set

free would be volatilized with injury to the pro-

duct. The lead salt might be regenerated by
calcination, and again converted into acetate.

^

The following quantitative test which it is

said will detect upon concentration of the

fluids, one-tenth per cent, of glycerin in beer ;

one per cent, in sherry, one per cent, in milk,

and five per cent, in treacle, is based upon afact
observed by lies, viz. that bornx when treated

with glycerin, gives to a Bunsen flame the green
colour characteristic of boracic acid. The
method of its application as given by Messrs
Senier and Lowe is as follows :—The suspected

solution is rendered alkaline by dilute soda,

and a borax bead placed in it for a short time.

The bead is then held in a Bunsen flame, and
if the solution contains one per cent, of gly-

cerin a distinct reaction is observed, Erythrite

and glycol give the same colour.

If a small quantity of glycerin from which
the fatty acids have not been removed, be
poured into the palm, and rubbed between the
hands, a peculiar fetid, mouse-like odour will

be perceived.

tjses, S^c. Glycerin is extensively employed
as an excipient for medicines (see Gltceeoles),
also, either alone, or in lotions, baths, &c., as a
soothing emollient, and is added to poultices

apd dressings instead of oil, to prevent their

1 ' Moniteur Scientifique,' Quesueville [3], vol. iii,

p. 1033.

hardening. Diluted with water, it often suc-

ceeds in allaying itching and irritation of the
skin when all other means fail. As a cosmetic,
either made into a lotion or added to soap
(glycerin soap), or used in small quantities

along with the water employed in washing), it

imparts a healthy clearness and a sensation of

softness and coolness to the skin, which is very
agreeable and refreshing. It is the best re-

medy known for chapped nipples, hands, lips,

&c. ; all of which may be prevented by its

use as an article of the toilet. Glycerin is

sometimes used as a sweetening agent, as a

substitute for syrup.

Glycerin is employed for a great variety of

purposes other than medicinal ; such, for ex-

ample, as for:—Keeping clay moist for the
modeller, for preventing mustard from drying
up, for keeping snuff' damp, for the preserva-

tion of fruit, for sweetening liqueurs, wine,

beer, and malt extracts. It is also used as a
lubricant for some kinds of machinery, more
especially for watch and chronometer works,
because it is unaffected by contact with the
air, does not thicken at a low temperature,
and is without action on such metals as cop-

per, brass, &c. Glycerin is also an ingredient

in copying inks. It renders printing ink solu-

ble in water ; indeed it is an excellent solvent

for many substances, iucluding the Tar-colonrs

(aniline blue, cyanine, aniline violet, and aliza-

rine), and arsenious acid. It is also added to

the pulp of paper in order to render it soft

and pliable. It is said that leather driving-

belts made as they usually are of weakly tan-

ned leather, when kept in glycerin for twenty-

four hours are nob so liable to fray. A £olu"
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tion of glyceiin in water is now largely used
instead of water alone for the purpose of

filling gas metres, as such a solution does not

freeze in winter nor evaporate in summer. It

has also been used for the compasses on board
screw-steamers, in order to protect the inner

compass-box, against the vibrations caused by

the motion of the propeller. It is also em-
ployed for the preservation of anatomical pre-

parations, and for mounting microscopic spe-

cimens; as well as for rendering wooden casks

impervious to petroleum or other oils ; as well

as for the preparation of artificial oil of mus-
tard, or sulplio-cyan-allyl, which is made by
treating glycerin with iodide of phosphorus,

whereby iodide of allyl is formed, which on be-

ing dissolved in alcohol, and next distilled with

sulpho- cyanide of potassium, yields sulpho-

cyan-allyl. When treated with concentrated

nitric acid, glycerin yields nitro- glycerin.

^

Even the above long list does not exhaust

the many useful purposes to which glycerin is

now applied.

Glycerin Cream for Chilblains. Equal parts

of glycerin, soft soap, and cherry-laurel water,

mixed together.

Glycerin Cream with Camphor. Glycerin,

2 parts ; camphor, 1 part ; rectified spirit, 1

part. Mix. For chilblains.

Glycerin Jelly for Microscopic Mounting.
(' Ed. Pharm. Journal.') Soak any quantity

of good clean gelatine in cold water for three

or four hours. Pour off the superfluous water,

and melt the gelatine at a gentle heat ; when
melted filter through flannel, and to the filtrate

add an equal quantity of Price's gelatin.

The above forms a good firm jelly, requir-

ing little trouble in securing the cover.

Glycerin Ointment. Glycerin, 8 parts

;

spermaceti, 4 parts ; white wax, 1 part ; oil of

almonds (fixed), 16 parts. Add the glycerin

to the melted ingredients, and stir briskly till

cold. For chaps and excoriations,

GLYCEEOLE. A pharmaceutical preparation,

in which glycerin is employed as the exclpient.

Glycerole of Belladonna. 8yn, Gltcerinum
BELLADONNA. Frep. (Par. Codex.) Extract

of belladonna, 1 oz., glycerole of starch, 10 oz.

(by weight) ; rub together until perfectly

smooth. Glyceroles of hemlock, henbane, and
opium are ordered by the Paris Codex to be

prepared in the same manner.
Glycerole of Borax. (B. P.) Syn. Gltce-

EINUM BOEACIS, L. 1 of borax in 4-2- of glycerin.

Glycerole of Carbolic Acid. (B. P.) Syn.

Glyceeinum acidi caebolici, L. 1 of acid in

4i of glycerin.

Glycerole of Gallic Acid. (B. P.) Syn.

Glyceeinum acidi gallici, L. 1 of acid in

\\ of glycerin.

Glycerole of Iodine. Syn. Glyceeinum
CUM lODiNio. Frey. (Par. Codex.) Dissolve

5 parts of iodide of potassium and 1 part of

iodine in their own weight of water, and add

1 Wagner's ' Chemical Technology.'

to 40 parts of glycerin (by weight). Applied
in skin diseases.

Glycerole of Iodide of Potassium. Syn.

Glyceeinum potassii iodidi. Pre'p. (Par.

Codex.) Iodide of potassium, 2 parts, gly-

cerole of starch, 15 parts (by weight); dissolve

the iodine in its own weight of water, and add
to this glycerole of starch.

Glycerole of Starch. (B. P.) Syn. Glyce-
einum AMYLi, L. 1 of starch in %\ of glycerin.

Glycerole of Tannic Acid. (B. P.)" Syn.

Glyceeinum acidi tannici, L. 1 of acid in

4| of glycerin.

Glycerole of Tar. Syn. Glyceeinum picis

liquids. Prep. (Par. Codex.) Purified tar,

1 oz. (by weight), glycerole of starch, 3 oz. (by
weight).

GLYCOAENICIN. A radical cure for gan-
grene and tubercle (Zeller). 40 grammes
clarified honey, with 35 grammes of a tincture

of fresh arnica herb, made with weak brandy.
(Hager.)

GLYCOBLASTOL (Professor Kletzinsky,

Vienna). An extract of the pericarps of

cayenne pepper, made with glycerine, diluted

with a little water, and perfumed with a trace

of pleasant-smelling oil containing a suspicion

of patchouli. (Hager.)

GLYCOCINE. Syn. Glycoll. Sugak op
GELATIN. (C2H5NO2). This is One of the

products of the decomposition of gelatin when
boiled with dilute sulphuric acid; after the

acid is removed by means of barium car-

bonate, the glycocine may be procured in

crystals by evaporating the solution.

It may also be obtained by heating gelatin

with a solution of potash or of soda. It is,

however, most easily separated in a state of

purity by boiling hippuric acid for half an
hour with hydrochloric acid ; as the liquid

cools benzoic acid is separated in abundance,
and glycocine remains in combination with
hydrochloric acid ; on the addition of absolute

alcohol, after the solution has been cone n-

trated by evaporation and super-saturated

with ammonia, pure glycocine is deposited in

minute crystals.

Pure glycocine has a sweet taste, inferior to

that of cane sugar. It is soluble in about
400 parts of cold water, less soluble in recti-

fied spirit, and insoluble in absolute alcohol

and in ether. It is not susceptible of the
alcoholic fermentation.

GLYCYR'RHIZIN. Syn. Liquoeice sugae.
An uncrystallisable variety of sugar obtained

from the root of common liquorice {Glycyr-

rhiza glahra). It is yellow, transparent, so-

luble in both water and alcohol, and is not
susceptible of the vinous fermentation.

GLYSTER. See Enema.
GNATS and MOS'QUITOES.Smoke and strong

fumes of any kind will drive away these in-

sects. If you only burn a piece of browTX

paper in an enclosed space where they are,

they soon after ' settle,' and appear to become
so stupefied as to remain inactive lor some
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time after. In those parts of the New Woi'ld

wliere mosquitoes abound, tobacco smoke is

covumouly had recourse to in-doors, and large

tires made of brush-wood or uuder-wood out-

of-doors. Old travellers, when compelled to

bivouac during the season in which tliey are

trouVilesome, are very careful to keep close on
the 'lee' of these fires.

GOA POWDER. See Aeakoba.
GOITRE. Sj/n. Derbyshire neck ; Beon-

CHOCELE, TeACHEOCELE; HeENIA BRONCHI-
ALis, L. A tumour on the fore part of the

neck. It sometimes occurs in Derbyshire, and
is endemic in the Alps and several other moun-
tainous districts. Iodine and the iodides appear
to be the only substances capable of curing or

even arresting the progress of this disease.

There seems little doubt that goitre arises

from drinking water rendered hard by the

presence of magnesian and lime salts.

The disease called cretinism, which is a

peculiar form of idiocy, is in some countries

more particularly frequently associated with
goitre. Both these maladies prevail in Wur-
temberg. Saxony, Silesia, the Tyrol, Carynthia,

Galicia, Austria, and Switzerland. In England,
goitre seems principally confined to the magne-
sian limestone district extending from Notting-
ham to the Tyne ; it also prevails in a smaller

degree in Derbyshire, Norfolk, Cambridge,
and Somersetshire, where a few scattered cases

of cretinism are to be met with. Goitre is

very much more general than is usually sup-

posed in Prance. In Asia, it is to be found
amongst the inhabitants of Chinese Tartary,

Thibet, and Ceylon, and in India amongst the

dwellers in the valleys and extensive plains that

lie at the foot of the Himalayan mountains.
The disease is likewise known to exist in

many parts of Africa ; goitre is also far from
uncommon in- certain districts of North
America; whilst in South America it is met
with amongst the people inhabiting the

plateaus of New Grenada, which comprise
localities differing so greatly in climatic con-

ditions, as deep and humid valleys, and arid

plains almost or entirely destitute of verdure.

Goitre is a disease that may be very rapidly

and readily set up. Bally says he has known
certain waters in Switzerland produce it even

in eight or ten days; and the French medical

journals contain many similar instances of its

early development.

GOLD. An. St/n. Attettm ; Oe, Fr. ; Gold,
Ger.) Gold is the most valuable and, probably,

the longest known of all the metals. From
the remotest period it has been esteemed for

its beauty and permanence, and has been taken
as the standard measure of value amongst all

civilised nations. An account of the uses of

gold in the arts, and its influence on society in

all ages, as a symbol of wealth and an article

of ornament and utility, would embrace the

whole history of mankind. At the present day
it alike contributes to the conveniences, com-
forts, and luxuries of life; as often exciting the

baser passions of the human heart as promoting
the cause of benevolence and virtue.

Gold is found almost invariably in the
metallic state. It occurs as gold dust in tlie

sands of various rivers, and in the alluvial soil

of auriferous districts, from both of wliich it

is obtained by the simple process of washing.
Traces of it are constantly found in the iron
and other pyrites of the more ancient rocks.

Sometimes it occurs beautifully crystallised in

the cubic form, associated with quartz, oxide
of iron, and other substances, in regular veins.
In the gold fields of California and Australia
lumps of nearly pure gold have been discovered
in abundance during the last few years. In
the former country a mass of gold weighing 28
pounds was found, whilst in our own colonies
one weighing 106 pounds was dug out of a
quartz rock, near Bathurst. The latter con-
tained upwards of 91^ of pure gold, and nearly

85^ of silver ; being as pure as the English sove-
reign, or, in trade language, ' 22 carats fine.'

Prep, This consists merely in the separation
of the gold and its subsequent purification.

Formerly, the auriferous sulphides, if very
poor, were first roasted, then fused into
' mattes ' and again roasted ; they were next
melted with lead, and the alloy thus obtained
was refined by cupellation. When the ores
were very rich, the preliminary calcination

and fusion were omitted, and the alloy of
lead at once formed. This method (by fusion)

does not answer well with auriferous copper
pyrites or ores very poor in gold. At the
present time the method of amalgamation ia

principally followed. When a ' vein-stone' is

to be wrought for gold, it is reduced to powder
(on the small scale by hand, on the large scale

in stamping mills), and is shaken in a suitable

apparatus with water and mercury ; an amal-
gam of gold is formed, which is then sepa-
rated from the mixture, and its mercury re-

moved by distillation. The gold is next cast

into ' ingots.'

Refining.—Gold obtained by the first method
usually contains a little copper and silver, and
frequently tin or iron. Tin may be removed
by adding a little corrosive sublimate or nitre

to the gold melted in a crucible. The process

by amalgamation commonly leaves no other
alloy than silver. This metal is removed
either in the ' dry way,' by fusing the gold
with sulphur or sulphide of antimony ; or in

the ' wet way,' by ' quartation' and ' parting.'

At the Royal Mint, " when gold ingots contain
a certain quantity of silver" (say 2§ or 3^),
" instead of leaving it, as formerly, to con-
stitute a part of the standard alloy, it pays to

extract it, and to substitute copper in its

place. To get the silver out of the said

ingots, they are melted with about 3 parts of
silver—the resulting alloy is granulated and
boiled with sulphuric acid—the gold remains
untouched, and all the silver is dissolved and
converted into sulphate. . . The sulphate

of silver is then decomposed by the immersion
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of copper plates ; the silver is precipitated in

a fine, crj'stalline powder, washed, pressed

into masses, and melted, and so affords pure
SIIVEE, which is afterwards made standard

by alloying it with copper, and is used for

coinage. The resulting sulphate of copper
(which exists in the solution) is then crys-

tallised, and sold." (Brande.) " By first ex-

hausting the gold with nitric acid, and then
boiling it in sulphuric acid, some two or three

thousandth part of silver which escaped the

action of the nitric acid is dissolved out, and
perfectly pure gold is obtained." (Ure.)

By a foreign invention, patented in 1851
by Mr. W. E. Newton, the operations of ' se-

parations' and ' refining' are conducted by one

process. The argentiferous substance, whether

in the state of ore or bullion, is reduced to a

granulated or spongy state, by fusion along

with zinc, or some other metal cheaper than

silver, and the zinc is subsequently removed,

by digesting the resulting granulated, lami-

nated, or pulverulent alloy, in dilute sulphuric

acid, or other acid. The zinc, &c., is re-

covered by the usual means. This process,

carefully conducted, produces metal of great

ductility and purity, containing 99§ to 99i %
of pure gold.

Chemically pure gold is obtained by dis-

solving the metal in nitro-hydrochloric acid,

adding a solution of protosulphate of iron, and
collecting and washing the precipitate. In

this state it is a brown powder, which acquires

a metallic lustre by friction or heat.

Prop. The most marked properties of gold

are its rich yellow colour, its ductility, mal-

leability, insolubility in all menstrua except
* aqua regia' (nitro-hydrochloric acid), aqueous

chlorine, and hydrofluoric acid, and its very

slight affinity for oxygen. It melts at a bright

red heat (2316° Fahr.—Daniell), and the fused

metal has a brilliant green colour. It forms
compounds with chlorine, iodine, oxygen, sul-

phur, &c. Sp gr. of native gold, ISS to 17'7
;

of pure gold, 19'3 (average) ; its greatest den-

sity is 19'5.

Tests. Metallic gold is characterised by its

yellow colour, insolubility in nitric acid, and
its ready solubility in aqua regia, forming a

rich yellow or amber-coloured liquid, which
stains the skin purple. Solutions of gold ex-

hibit the following reactions:—Protosulphate

of iron gives a brown precipitate, which ac-

quires a metallic lustre when rubbed;—Pro-

tochloride of tin (preferably containing a little

perchloride) gives a violet, purple, or blackish

precipitate, insoluble in hydrochloric acid ;

—

Sulphuretted hydrogen and hydrosulphide, of

ammonia give a black precipitate, insoluble in

simple acids ;—Ammonia gives a reddish-yel-

low precipitate (' fulminating gold'), with

tolerably concentrated solutions, either at once

or on boiling the liquid;—Liquor of potassa

gives a reddish-yellow precipitate with neutral

solutions of golil, insoluble in excesss.

Estim. 1. In tlie dry way
;
—

The quantity of gold in an AXtOY is usually
estimated by 'assaying' the sample. Before
proceeding to the assay, it is necessary to form
some estimate of the quantity of other metals
(copper or silver, or both) in the specimen to

be examined, in order to employ the proper
proportion of lead in the ' cupellation.' The
experienced assayer commonly does this by the
' assay of the touch,' and, in certain cases, by
a rough preliminary assay. The quantity of
lead employed may be about 16 times the
weight of the copper present in the sample,
and when the alloy contains silver an addi-

tional allowance of lead, equal to ^th of its

weight, is made on that account. When no
silver is present, or it is not required to be
estimated, a much larger proportion of lead
may be employed. The weight taken for the
assay (' assay pound') is usually 12 or 6 gr. The
alloy and dose of lead being accurately weighed
and separately wrapped in small pieces of
paper, the assay may be at once proceeded with.

a. Cupellation. This operation, the most
important of the whole, has been already de-
scribed. Unlike silver, gold will bear the
highest heat of the furnace without ' vegetat-
ing,' ' fuming,' or being absorbed by the cupel.

The loss of weight gives the amount of copper
in the alloy.

/3. QUAKTATION, The cupelled sample is

fused with three times its weight of pure
silver (called the ' witness'), by which the gold
is reduced to one fourth of the mass, or less,

and in this state may be easily removed.

y. Pasting. The alloy, after quartation, is

hammered or rolled out into a thin strip or

leaf, curled into a spiral form, and boiled for a

quarter of an hour, in a small flask, with about

2^ to 3 oz. of nitric acid (sp. gr. IS) ; and
the fluid being poured off, it is again boiled in a
similar manner with 1^ to 2 oz. more of nitric

acid (sp. gr. 1"2), after which the gold is care-

fully collected, washed in pure water, and
dried. When the operation of 'parting' is

skilfully conducted, and the acid not too strong,

the metal preserves its spiral form ; otherwise,

it falls into the state of flakes or powder. The
second boiling or digestion is technically

termed the ' reprise.' The loss of weight by
' parting,' after deducting that of the ' witness,'

corresponds to the quantity of silver originally

in the specimen.

h. Annealing-. This consists in putting

the pure gold obtained by the last process into

a small porous crucilde or cupel, and heating

it to redness in the muffle.

£. Weighing. This must be done with the

utmost accuracy. The weight, in grains troy,

doubled or quadrupled, as the case may be,

gives the number of carats fine of the alloy

examined, without calculation.

According to the 'old Feench method'
of assaying gold, the following quantities are

taken :—For the assay pound, 12 gr. ; fine

silver, 30 gr. ; lead, 108 gr. These having

been cupelled together, the (perfect) button is
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rolled into a leaf (1^ x 5 inches), twisted ou

a quill, and submitted to parting with 24 oz.

and 1| oz. of nitric acid, sp. gr. 116 (20°

Baume). The remainder of the process is

similar to that above described. Two assays

are made in the same manner, with a third on

pure gold or gold of a known fineness; and

no conclusion is drawn, unless the assay of the

latter comes out accurately, and that of the

first two correspond to each other.

For alloys containing platinum, which usu-

ally consist of copper, silver, platinum, and
gold, the method of assaying is as follows :

—

The alloy is ' cupelled' in the usual way, the

loss of weight expresses the amount of cop-

per ; and the button, made into a riband and

treated with sulphuric acid, indicates, by the

portion dissolved, that also of the silver pre-

sent. By submitting the residuum to quarta-

tion, the platinum becomes soluble in nitric

acid. The loss after digestion in this men-
struum expresses the weight of that metal,

and the weight of the portion now remaining

is that of the pure gold. Gold containing pal-

ladium may be assayed in the same manner.

2. In the wet way

:

The richness in gold of any substance,

whether liquid or solid, when the quantity is

small (and indeed in all other cases), is most
simply and economically performed by the

common method of chemical analysis. The
gold may be thrown down from its solution

by adding a solution of prctosulphate of iron ;

the precipitate, alter being washed, dried, and

gently heated, may be weighed as pure gold.

Pois., S(c. The soluble preparations of gold

(chlorides) are violent poisons. The symptoms
resemble those occasioned by corrosive subli-

mate, but are somewhat less violent. Metallic

gold in a minute state of division is also capa-

ble of producing very unpleasant consequences,

and even endangering life. The antidote is

iron filings or a solution of sulphate of iron,

given conjointly with an emetic.

Uses. The numerous applications of gold

in the arts and the daily transactions of life

need only be alluded to here. In medicine,

gold has been given m the form of powder,

in scrofula and syphilis, by Chrestein, Niel,

and others, with apparent advantage.

—

Dose,

\ gr. to 1 gr., 3 or 4 times a day, in pills, or as

a friction on the tongue and gums. An oint-

ment made of 1 gr. of powdered gold and 30

gr. of lard has been applied by Niel to the

skin deprived of the epidermis (endermically)

in the above diseases.

The more important chemical compounds
containing gold, the alloys and commercial

forms of the metal, together with certain fac-

titious substances popularly called ' gold,' are

noticed in alphabetical order helow :—
Gold, Alloys and Preparations of:

—

Gold, Dutch. Mannheim gold, Mosaic g.,

Oe-molu, Pinchbeck, Peince's metal. Red
BEASS, SiMiLOE, ToMBAC. These names are

applied to several varieties of fine gold-coloured

brass, differing slightly in tint and in the pro-

portions of copper and zinc. The terms tom-

bac, prince's metal, similor, and Mannheim
gold, are used by some authors to designate

alloys consisting of about 85§ of copper and
ISg of zinc; whereas, according to other au-

thors, prince's metal and Mannheim gold are

synonymous, and are composed of 75§ copper

and 25§ zinc; according to another author,

similor consists of about 11\ % copper and

28^ § zinc, and Mannheim gold of 80g copper

and 20§ zinc; and, again, according to

another author, similor and Mannheim gold

are synonymous, and are applied to alloys of

copper containing from 10 to 12§ zinc and
from 6 to 8§ tin. Seeing that such inextrica-

ble confusion exists in the employment of the

terms above mentioned, it is desirable to dis-

card them altogether. At the celebrated

works of Hegermiihl, near Potsdam, the pro-

portions copper, 11 parts, to zinc, 2 parts, are

employed to produce a metal which is after-

wards rolled into sheets for the purpese of

making Dutch leaf-gold. This alloy has a

very rich, deep gold colour. Its malleability

is so remarkable that it may be beaten out into

leaves not exceeding B^a^^^nj inch in thickness.

Gold, Factitious. Prep. From copper, 16
parts; platinum, 7 parts; zinc, 1 part; fused

together. This alloy resembles in colour gold

of 16 carats fine, or f, and will resist the ac-

tion of nitric acid, unless very concentrated

and boiling.

Gold, Grain. Syn. Atjettm geantjlatum,
L. Prep. From cupelled gold, 1 part ; silver,

3 parts ; melted together, aud poured in a small

stream into water; the silver being afterwards

dissolved out by digestion in boiling nitric

acid, and the grains, after being well washed
in water, heated to redness in a crucible or

cupel. Used to make preparations of gold.

Gold, Jew'eller's. This term is applied to

alloys of gold used for trinkets and inferior

articles of jewelry, ranging from 3 or 4
carats fine upwards ; or which are too inferior

to receive the 'Hallmark.' The lowest alloy

of this class is formed of copper, 16 parts

;

silver, 1 to I2 part ; gold, 2 to 3 parts ; melted

together. This is worth only from 8*. Qd. to

9s. 6d. the oz.

It has recently been found that gold of the

quality of 12 carats, or less, if alloyed with

zinc instead of the proper quantity of silver,

presents a colour very nearly equal to that of

a metal at least 2^- to 3 carats higher, or of

8y. or 10*. an ounce more value ; and the con-

sequence has been that a large quantity of

jewellery has been made of gold alloyed in

this manner ; and the same has been pur-

chased by some shopkeepers, very much to

their own loss as well as that of the public

;

inasmuch as a galvanic action is produced,

after a time, upon gold so alloyed, by means
of which the metal is split into several pieces,

and the articles rendered perfectly useless.

Gold, Leaf. Syn. Gold-leaf. Gold re-
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dnced to leaves by hammering it between thin

animal membrane. Its preparation constitutes

tlie trade of the goldbeater. These leaves

are only -^-g-iooo ^^ ^^ ^"'^^ '^^ thickness.

Gilt silver is hammered in the same way, but

the leaves are thicker. The latter is called

party gold. Both are used by artists and
gilders, and by druggists to gild pills, &c.

Gold, Powdered. Sj/n. Divided gold, Gild-
ing powDEE, Gold beonze. Gold coloite;

AuEi PDLVis. Prep. Gold, 1 part; mer-

cury, 7 parts
J
form an amalgam, and expose

it to heat until all the mercury is volatilised ;

or the mercury may be dissolved out with hot

nitric acid. In either case the residuum is

to be powdered, washed, and dried. If the

quantity operated on is considerable, the process

should be so conducted as to save the mercury.

From gold leaf and honey ground together,

as the last, by means of a stone and muller.

This is the plan commonly adopted in the

small way by artists.

From a solution of gold in aqua regia pre-

cipitated by protosulphate of iron, the resulting

powder being washed, dried, and gently heated.

This gives pure gold.

Uses, S(c. Powdered gold is employed in

gilding by japanners and by artists. It is

either sold in powder (gold in powder), or made
up into shells (gold in shells). Its use in me-
dicine has been already noticed.

Gold, Standard. The standard gold of this

country is an alloy of pure gold, 11 parts, with

pure copper, 1 part. Formerly the alloy con-

sisted partly of silver, as found in some of the

older coins now in circulation. It is often

spoken of as 22 carats fine.

Gold, Chlorides of:

1. Monochloride. AuCl. Syn. AuEOtrs chlo-
eide, Peotoohloeide oe gold, a yellowish-

white mass, formed when a solution of trichlo-

ride of gold is evaporated to dryness, and the

residuum is exposed to a heat of about M0°
Fahr., until fumes of chlorine cease to be

evolved. It is insoluble in water, which de-

composes it, slowly when c«ld, but rapidly by
the aid of heat, into metidlic gold and the

trichloride.

2. Trichloride. AuClj. Syn. Auric chlo-
EIDE, TeECHLORIDE OF GOLD, TRICHLORIDE
OF GOLD, AURI CHLORIDUM. Prep. Gold, 1

part, dissolved by aid of heat in nitro-hydro-

chloric acid, 8 parts, and evaporated down to

near dryness, and allowed to crystallise.

Prop. Orange-red crystalline needles, or

ruby-red prismatic crystals ; deliquescent j so-

luble in water, ether, and alcohol, forming a
deep-yellow solution ; at the heat of 500° Falir.

it suffers decomposition, chlorine being given

off and pure gold left behind. It is reduced
by ferrous sulphate, oxalic, sulphurous, formic
and phosphorous acids, as well as by most of

the metals, to metallic gold. It combines with
several ofthe metallic chlorides,forniing a series

of double salts, which are mostly yellow when
iu crystals, and red when deprived of water.

Uses, S(c. It has been employed by Duportal,

Chrestien, Niel, Cullerier, Legrand, and others,

as a substitute for mercury, in scrofula, bron-
chocele, chronic sikin diseases, &c. ; also as a
caustic,

—

Dose, -^^ gr., dissolved in distilled

water, or made into a pill with starch ; or, in

frictions on the gums, in quantities of y^ to ^o
gr. Its most important use, however, is as a
reagent in photography, large quantities being
manufactured for use as a chief agent in toning
photographic prints.

To some extent it is also used for electro-

gilding, and mixed with excess of bicarbonate

of potassium, it forms a good yielding solu-

tion for small articles of copper. These are to

be first cleaned with dilute nitric acid, and
then boiled for some time in the mixture.

The above is the salt generally referred to

under the name of the ' chloride of gold,' or in

commerce occasionally as the 'muriate of gold.'

Gold, Chloride of, and Sodium. AuClg . NaCl

.

2Aq. *%?z. AUROCHLOEIDE OF SODIUM j SODII
AUEOCHLOEIDUM. Frep. Auric chloride, 85
parts ; chloride of sodium, 16 parts ; dissolve in

a little distilled water, evaporate until a pellicle

forms, then put it aside to crystallise. It forms
beautiful orange-coloured rhombic prisms.

Dose, Sfc. -^L to -j^ gr., made into a pill

with starch or lycopodium, in the same cases

in which the terchloride is ordered. Mixed
with 2 or 3 times its weight of orris powder, it

has been used in frictions on the tongue and
gums, and an ointment made with 1 gr. of

the salt, mixed with 36 gr. of lard, has been

applied to the skin deprived of the epidermis

by a blister.

Gold, Cyanide of. AuCyg. Syn. Aueic cyan-
ide. Prep. Add a solution of pure cyanide of

potassium to a solution ofpure auric chloride as

long as a precipitate forms, carefully avoiding

any excess ; wash, and dry the precipitate.

Prop., Uses, Sfc. The salt is a pale-yellow

powder, insoluble in water, but very soluble in

a solution of cyanide of potassium, forming
the doable cyanide of gold and potassium so

largely used in the electrotype process. Cy-

anide of gold is employed to a certain extent

in medicine.— Dose, J^ to -yq gr., made into

a pill, in the usual cases in which gold is ad-

ministered. The first formula is essentially

similar to that cf the French Codex.

Gold, Extraction of, by Sodium Amalgam.
(Crookes' Method, Patented.) In the extrac-

tion of gold by amalgamation serious difficul-

ties are often occurring through the ' flouring'

or ' sickening ' of the mercuiy employed, and
the prevention of the amalgamation by a coat-

ing of tarnish on the gold. So much is this

the case that losses of from 30 to 60 per cent,

of the gold are usually incurred, and, iu many
cases a still more serious loss of mercury.

When certain minerals, as tellurium com-

pounds, pyrites, &c., occur in the gold ore, the

mercury is apt, on trituration, to become sub-

divided into excessively minute globules,

which, owing to their tarnished condition, re-
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fuse to unite, and are consequently washed
away, it being' almost impossible to separate

them from the heavier portions of the ore.

This is technically called ' rtouring,' 'granulat-

ing,' &c. Besides this, certain of thi'se mine-

rals affect the mercury in another way, that is,

by ' sickening' it, or causing it to lose its bright

surface and fluidity, and prevents its amalga-
mating with the gold. Besides the inconve-

nience and loss thus caused, a further loss of

gold takes place from the inability of the ordi-

nary mercury to touch or amalgamate tarnished

gold, unless it is ground with it, for a more
lengthy period than is found practicable in

most cases.

Mr Crookes, F.R.S., has, by means of the

addition of a certain proportion of sodium, in

the form of an amalgam, to the mercury, effec-

tually prevented this serious loss of gold and
mercury. By adding certain quantities of

amalgams B and C, an amount which, differ-

ing from each ore, is ascertained by experi-

ment, the ' flouring' and ' sickening' of the

mercurj' is effectually prevented, the mercury
remaining throughout in the best condition.

The addition of about one tenth per-centage

of amalgam A, at intervals of some hours, in-

creases most powerfully the affinity of the

mercury for the precious metals, and secures a

more thorough amalgamation.
This invention has met with general ap-

proval, and experiments conducted at many
mines show its great practical value, giving an
increase of from 5 to 30 per cent, in the yield

of gold, and, in fact, with many pyrites that

yielded no gold to the ordinary amalgama-
tion process, gave a considerable yield of gold

to the sodium amalgamation process. This

ias led to its use in most mines, both silver

and gold, in America.

Gold, Iodide of. AuLg. Syn. Atteic iodide,
Tei-iodide of gold. Gold teriodide, Adei
lODUM. Prep. Add a solution of trichloride

of gold to one of iodide of potassium. The
resulting precipitate is at first redissolved on
agitation, a soluble double iodide being formed ;

subsequently the iodide of gold is precipitated,

leaving the supernatant liquor free of colour.

Frop., Uses, <^c. A dark-green powder,

easily soluble in hydriodic acid. It is occa-

sionally employed as a medicine, and, like

other preparations of gold, is of an alterative

character.

—

Dose. About -J^th of a grain.

Gold, Oxides of :

—

1. Monoxide. AugO. Si/n. Atjeotts oxide,

Peotoxide of gold. Prep. Formed by treat-

ing the aureus chloride with strong potassium

hydrate. Green powder, somewhat soluble in

potassium hydrate solution, and readily decom-
posing into metallic gold and aui"ic oxide.

2. Trioxide. AujOj. Syn. Aueic oxide.

Oxide of gold, Pbeoxide of gold, Aueic
ACID, AuEi oxiDUM". Prep. Magnesie oxide, 4

parts ; auric chloride, 1 part ; water, 40 parts

;

mix, boil, and wash the precipitate with water,
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itdilute nitric acid, and again with water,

must be dried in the shade.

Reddish-yellow powder, easily decomposed
by heat; readily soluble in hydrochloric and
hydrobromic acids and strong nitric acid, but
insoluble in water and the other acids. Forms
unstable salts with the alkalies.

Uses, 8fo. Trioxide of gold has been given
in scrofula, &c., in doses of J^ to ^ gr., or I

gr., in scrofula, syphilis, &c., made into a pill

with extract of mezereon.
Gold, Ammoni'uret of*. Si/n. Aueate op

AMMONIA, BeETHOLLET'S FULMINATING GOLD;
AUEUM AMMONIATUM, AmmONIJi) AUEAS, L.
Prep. By adding ammonia to a solution of

gold in aqua regia (trichloride), as long as a
reddish-yellow precipitate (fulminating gold)

forms; the latter must be collected, washed,
and dried with the greatest possible caution.

Obs. Ammonia fails to precipitate trioxide

of gold from solutions which are not tolerably

concentrated, and in those containing free

acid or ammoniacal salts the precipitate only
forms upon boiling the solution. Before
adding the ammonia, it is, therefore, proper
to drive off the excess of acid, if any, by the
application of heat. See Fulminating Com-
pounds.

Gold, Sul'phide of. AU2S3. Si/n. Sulphu-
EET OF gold, TeESULPHUEET OF G. ; AUEI
SULPHUEETUM, L. Prep. Transmit a current

of sulphuretted hydrogen gas through a solu-

tion of terchloride of gold in water; or add
hydrosulphuret of ammonia to the same solu-

tion; collect the precipitate, wash it with cold

distilled water, and dry it in the shade.

GOLD DETER'GENT. Prep. (Upton.) Take
quicklime, 1 oz. ; sprinkle it with a little hot
water to slake it, then gradually add boiling

water, 1 pint, so as to form a milk. Next
dissolve pearlash, 2 oz., in boiling water, 1|-

pint ; mix the two solutions, cover up the
vessel, agitate occasionally for an hour, allow

it to settle, decant the clear, put it into flat

half-pint bottles, and well cork them down.
Use. To clean gilding, &c., either alone or

diluted with water. It is applied with a soft

sponge, and then washed off with clean water.

It is essentially a weak solution of potassa,

and may be extemporaneously prepared by
diluting solution of potassa (Ph. L.) with about
5 times its volume.

GOLD SHELLS. Gold leaf or powdered gold
ground up with gum-water, and spread upon
the insides of shells. Used by artists.

GOLD SIZE. Syn. Gilding size, Gildee's
s., Gold coloue. Prep. 1. (Oil size.)

Drying or boiled oil thickened with yellow

ochre or calcined red ochre, and carefully re-

duced to the utmost smoothness by grinding.

It is thinned with oil of turpentine. Im-
proves by age. Used for oil gilding.

2. (Watee size.) Parchment or isinglass

size, mixed with finely ground yellow ochre.

Used in burnished or distemper gilding.

GOLD-BEAT'ER'S SKIN is prepared from
52
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the peritoneal membrane of the caecum of the

ox. It is used to separate the leaves of gold

whilst under the hammer, as a nearly invisible

defensive dressing for cuts, as a fabric for

court plaster, &c.

GOLDEN SEAL. See Hydbastis cana-
densis.

GONG METAL. See Bell Metal.
GONIOM'ETRY. The art of measuring the

angles of crystals, by means of a goniometer;
a most important matter in chemistry and
mineralogy. The only accurate and simple

instrument of this kind is the eeflecting
GONIOMETER invented by Dr Wollaston.

Facility in using this instrument is readily

acquired by a few trials.

GOOSE. This bird, the Anser domesticus,

is a favourite article of food almost every-

where, and may fairly claim a similar position

amongst poultry to that occupied by "good
Sir Loin" among joints of meat. The vulgar

inuendos occasionally heard to its prejudice

should be directed against the cook rather

than the bird, as it is only when it is unskil-

fully dressed and too highly seasoned that it

is apt to disagree with that " irascible mem-
ber of the interior," a delicate or overloaded

stomach. Undue susceptibility in that quarter

may, however, be generally allayed by an

oblation, in the shape of a little ' eau de vie,'

used as sauce or gravy. Formerly, almost

miraculous virtues were attributed to this bird.

Its flesh was said to promote longevity, to cure

hydrophobia, and to be aphrodisiac. The fat

(goose grease ; ADEPS ANSEEis), mixed with

honey, was supposed to be '' good against the

bitings of a mad dog." At the present day it

is occasionally used in cly-sters, and, when
scented, as a pommade to make the hair grow,

for which purpose it is said to be superior to

bear's grease. In quantity it is an emetic of

very easy action. The large feathers of the

wings (quills) are used for writing. The
small feathers form the common stuffing of our

beds.

GOOSE'BERRT. The fruit or berry of Ribes

grossularis. Unripe fruit, cold and acidulous

;

ripe fi'uit, wholesome and slightly laxative

;

but the seeds and skins should not be eaten,

as they are very indigestible ; the juice of the

green fruit is made into wine (English cham-
pagne) ; the seeds, washed and roasted, were
formerly used as a substitute for coffee (goose-
berry coffee). Gooseberries are preserved

by simply bottling them, and keeping them
in a very cold place. See Cheese, Fool,
Fruit, &c.

GOULARD. Syn. Gottlard's extract. See
Solution of Diaoetate op Lead.
GOUT. Syn. Arthritis, L, A painful

disease that chiefly attacks the male sex, par-

ticularly those of a corpulent habit and robust

frame. Persons who live temperately and
take much exercise are seldom troubled with
gout. Indolence, inactivity, luxurious habits

of life, and free living, are the chief exciting

causes of this disease; but excessive study,
grief, watchfulness, exposure to cold, and the
too free use of acidulous liquors, also occa-

sionally bring it on. In some persons it is an
hereditary disease.

Symp. Gout is generally preceded by un-
usual chilliness of the feet and legs, and a

numbness or a sensation of prickling along
the lower extremities; the appetite fails, fla-

tulency, indigestion, torpor, and languor ensue,

and extreme lassitude and fatigue follow the
least bodily exercise; the bowels become cos-

tive, and the urine pallid. The fits usually

come on in the night; the patient is awakened
by the severity of the pain, generally in the
first joint of the great toe, or occasionally in

the heel, whole foot, or calf of the leg. The
pain resembles that of a dislocated joint,

accompanied by a sensation resembling the
effusion of cold water; the pain increases,

rigors and febrile symptoms ensue, accompanied
with local throbbing and inflammation. Some-
times both feet and legs are attacked; at others,

only one. Towards morning the patient ge-
nerally falls asleep, and sinks into a state of
copious perspiration, from which he awakes
comparatively recovered. This constitutes what
is called a ' fit of gout.' These fits or parox-
ysms are apt to return at intervals, commonly
every evening, with more or less violence;

and when frequent, the disease usually extends
its action, the joints become affected, and con-
cretions of a chalky nature (chalk stones,

gout stones) are formed upon them, and they
become stiff and nearly immovable.

Treat. A plain or vegetable diet, moderate
exercise, and the use of warm laxatives, gentle

tonics, diaphoretics, and diuretics, are among
the best preventives. The moderate use of

alkaline remedies, as potassa and magnesia,
has also been recommended. To relieve the
fit of gout, or to check it at its commence-
ment, the affusion of cold water will be often

found effective. The use of the ' eau medici-

nale' or the ' vinuvi colchici ' of the Pharma-
copoeia, may also be had recourse to; a due
dose of which taken at bedtime will frequently

carry off the paroxysm, and nearly always
mitigate the symptoms. The efiect of the
above remedies do not greatly difler from each
other. The action of both medicines is accom-
panied with great languor, and a deadly nausea
or sickness, which terminates in vomiting or a
discharge from the bowels, or both. These
symptoms have often reached an alarming
extent, and in some constitutions follow even a

moderate dose. This method of cure should
not, therefore, be unadvisedly and incautiously

adopted.

Another remedy which has been recom-
mended for gout is lemon juice, but experience

has proved that this agent is not to be de-

pended on. The dose proposed by Dr O.

Rees, who originated this treatment, was 2 or

3 fl. oz., twice or thrice a day.

To ensure the efficacy of lemon juice, it must
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be expressed from the fruit into the glass

shortly before bein<^ tiiken. That purchased
at the shops is generally stale and disagreeable,

and is often worse than useless. In some ea^^es

it is advisable to take the juice undiluted,

but the more common practice is to mix it

with about an equal quantity of water. See
Ehettmatism, Colchicum, Deaught (Anti-

arthritic), Lemon Juice, Vinegar of Col-
chicum:, Wine of Colchioum, &c.

Gout Cor'dial. Frep. Rhubarb, senna, cori-

ander seed, sweet-fennel seed, and cochineal, of

each 2 oz. ; liquorice root and saffron, of each
1 oz. ; raisins, 2| lbs. ; rectified spirit of wine,

2 galls ; digest for 14 days, press, and filter.

Used in gout and rheumatism. Aromatic and
slightly laxative.

—

Dose,l to 3 table-spoonfuls.

Gout Med'icine. (Duncan's.) A mixture of

wine of colchicuui, wine of opium, and tincture

of safPron.

Gout Eem'edy. (Alexander's.) According
to Dr Paris, this contains—aniseed, cumin
seed, ginger, hermodactyles, pepper, and scam-
mony.

Gout Specific. (Murray's.) A mixture of

iodide of potassium, sulphate of magnesia, and
wine of colchicum, disguised with an aromatic
tincture.

GOUTTES AMERES. [Fr.] See Deops
(Bitter).

GRAD'UATOR. See Vinegae.
GRAFTING COM'POST. Clay tempered

with water, to which a little linseed oil is

sometimes added. Used to cover the joint

formed by the scion and stock in grafting.

GRAINS OF HEALTH, Dr. Franck's—
Gesundheitspillen—Grains de Sante, ou Grains
de Vie, du Docteur Franck. Silvered pills, con-

taining 1 part gamboge and 4 parts aloes.

(Hager.)

GRAINS OF PAR'ADISE. Si/n. Guinea
GBAiNS, Malaguetta peppee. The seeds of

the Ammomum melaguetta. Grains of paradise

are hot, acrid, and aromatic, and in general
properties similar to the other peppers. In
some parts of the world they are used as a
condiment. They are principally employed
in these countries to impart a false strength

to wine, beer, spirits, and vinegar.

GRANIL'LA. A small inferior variety of

cochineal (which see).

GRANULA'TION. The act or process of

forming, or breaking into, grains or small

masses.

The granulation of medicines has of late

years received considerable attention from
both foreign and British pharmaceutists. In
France, granulated powders (poudees Geanu-
lCes) are coming into general use in place

of impalpable powders, the most unpleasant of

all forms of medicine. The French process

consists in enveloping the particles of medi-
cines in syrup by means of heat and constant

stirring. Mr Banner, of Liverpool, has lately

introduced a method of granulating medicines

far preferable to that of the French pharma-

ceutists. The powder to be granulated ia

placed in a mortar, and mucilage of gum acacia

is gradually aiUled until a crumbly mass is

made; this is then rubbed through a wire

sieve (about 12 meshes to the inch), and the

granules produced are spread out on paper, and
left to dry spontaneously, or they are placed in

a copper pan, and kept in constant motion over

a stove until dry; when perfectly dry, they are

placed in a mortar, and sufficient quantity of

strong tincture of tolu (3 dr. to 1 oz.) is added
to them, until by constant stirring they all

appear glossy and shining; they are then
dried again by a gentle heat, being kept in

constant motion. The granules thus formed
keep well, are tasteless, and are much more
elegant and agreeable preparations than pills

or ordinary powders. Many saline substances

are granulated by the simple process of dissolv-

ing the salt in water, and evaporating to dry-

ness with constant stirring.

Metals are granulated (reduced to drops,

grains, or coarse powder) by pouring them, in

the melted state, into water. In many cases

they are allowed to run through the holes of

a species of colander or sieve to produce
minute division ; and in order to render the

drops spherical, they are allowed to fall from
a sufficient height to permit of their ac-

quiring the solid state before striking the

water. Lead shot is made in this way. Shot
towers are often upwards of 100 feet in

height. See Copper, Gunpowder, Powdee,
Zinc, &c.

GRAPES. Syn. Vym, L. The fruit of

Vitis vinifera, or the common grape vine.

Ripe grapes are cooling and antiseptic, and in

large quantities diuretic and laxative. They
are very useful in bilious affections and dys-

pepsia, and in all febrile, putrid, and inflam-

matory complaints. The skin and seed, which
are indigestible, should be rejected. " Grapes
which contain a large quantity of sugar are,

if taken without the husks, the safest and
most nutritive of summer fruits." (CuUen.)
" The subjects of pulmonary affections, who
pass the summer in Switzerland, may try the

effects of a course of grapes, ' cure de raisins,'

a remedy held in high estimation in several

parts of the Continent." (Sir J. Clark.)

Grapes, in bunches are preserved by wrap-

ping them in silver paper, and packing them
in dry bran. Each bunch is suspended by the

stem with the fingers of one hand, whilst the

bran is poured round it with the other ; the

jar being occasionally gently shaken as the

process of packing proceeds. Some paper is

then laid over the top of the jar, the mouth or

cover of which is, lastly, tied firmly over with

bladder, to exclude the air and moisture. See

Fruit, &c.

GRAPHITE. See Plumbago.
GRATE. A frame of iron bars used for

burning coal as fuel. In the construction of

a grate it is desirable to make the perpendicular

height of the fuel as great as is consistent
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with safety. A stratum of burning coal will

radiate considerably more heat into an apart-

ment if placed vertically than if arranged
horizontally ; besides which a great saving of

fuel will be effected in proportion to the heat

radiated. Hence the faulty construction of

the old-fashioned wide grates. The fuel should

also be so divided in a fireplace as to be easy

of ignition, and so placed as to give free access

of air to all its parts, as the smoke is then more
likely to be burnt.

GRAVEL. A collection of small pebbles

commonly mixed with sand or clay, or both.

Gravel for garden walks is chosen for its fine

colour and binding properties. The gravel of

Kensington and Wimbledon is esteemed the

finest in the world. Gravel walks when once
in order, may be rendered nearly equal to

asphalt by pouring over them tar or a mixture
of tar and pitch, absorption being promoted, if

required, by the application of a hot iron.

Gravel. In pathology, a term popularly

applied to calculous matter formed in the kid-

neys, and passing off in the urine ; and some-

times to distinct calculi or concretions in the

bladder itself.

An attack of gravel, as commonly under-

stood, is accompanied by a deposit of red,

gritty, sand-like particles in the urine, which
do not dissolve when the urine is heated. The
deposit consists of uric acid. Pains in the

loins are a common accompaniment of gravel,

and there is also sometimes pain in passing

water.

Treat. Give twenty minims of solution of

potash (of the B. P.) three times a day in

barley water; or twenty grains of bicarbonate

of soda, also three times a day. If the attack

be attended with much pain a brisk dose of

Gregory's powder should be additionally taken
every morning. Vichy Water will also be
found a useful remedy. See Calculus.
GRAVIM'ETEE. See Hydeombtee.
GRAVITY. Syn. Gravitation. The at-

tractive force by which bodies fall towards
the centre of the earth. Weight is the

measure of gravity. The determination of the

relative weight of bodies with reference to a

given standard, is explained under Specific
Gravity.
GRA'VY. The juice or liquid matter that

drains from dressed meat after it is placed on
the dish for serving. The common practice

among cooks is to pour a spoonful or two of

boiling water or broth over the joint, to in-

crease the quantity. The natural gravy that

oozes from the meat after it is cut is the
richest and most wholesome. Made gravies

are prepared by adding spice and flavouring to

the foregoing, or to strong meat soup.
The gravy for roast meat is usually made

by sprinkling a little salt on the joint after it

is placed in the dish, and then pouring some
boding water over it; this washes off some of
the brown, and makes a coloured liquid in the
dish.

Another method for making gravy for roast

meat is the following:—Take any bones,
scraps of cold meat, or trimmings of the joint,

put them in a half pint of water, with a little

salt and half an onion, let them stew all the
time the meat is roasting ; colour with a
little burnt sugar. When the meat is done,
pour the dripping from it carefully into a basin,

leaving the gravy at the bottom of the tin

;

strain the gravy you have made into this, let it

boil, and pour round (not over) the meat. If

the gravy is liked thick, put a dessert-spoonful

of flour, mixed into a smooth paste, with two
of cold water, into the saucepan five minutes
before you strain it. See Sauce.
GRAY. Syn. Grey ; Gris, Fr. A mixture

of black and white. Delicate grays result

from mixture of the three elementary colours,

red, yellow, and blue, in which the blue pre-

ponderates to a greater or less extent.

GRAY DYE. Syn. Teintb grise. Gray
is dyed with the same materials as black, but
both the bath and mordaunt are used in a more
diluted state. Cotton goods may be worked
in sumach and then in copperas ; this gives

rather a bluish grey, which may be modified

to any particular hue by the addition of

suitable colouring matter. To make it yellow-

ish, a small amount of fustic and alum are

employed ; to make it ' fuller,' peachwood and
Lima-wood with alum are used. Tlie methods
of obtaining grey on silk and wool are very
numerous; they are similar in principle to the

above, all depending on the blending of the

three primary colours, or on the modification

of weak blacks. See Black Dye.
GREASE. A general term applied to soft

animal fats ; as bear's grease, goose grease,
&c.

Grease. An inflammatory afl^ection of the

heels of horses, which produces dryness, scurfi-

ness and stiffness. The treatment consists of

emollient poultices, accompanied with physic

and diuretic balls, to subdue the inflammation,

followed by mild astringent lotions or oint-

ments.

GREAVES. Syn. Graves. The sediment
of melted tallow, consisting chiefiy of animal
membranes mixed with fat, made up into cakes.

Used as a coarse food for dogs.

GRE'CIAN "WATER. See Hair Dyes.
GREEN. Syn. ViRims, L. ; Vert, Fr. Of

the colour of the leaves of growing plants

;

subst, a green colour.

GREEN DYE. Syn. Teinte terte, Fr.

All the green dyes in use, with the practically

unimportant exception of Chinese green and
oxide of chromium green, are compounded of

blue and yellow. The goods, in practice, are

generally dyed blue first, observing to regulate

the shade according to that of the intended

green ; they are then dried, rinsed, and passed

through a yellow bath, with the like precau-

tions, until the proper shade is obtained. Sec

Blue Dye, Yellow Dye, &c.

GREEN PIG'MENTS. Several of the greea
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pigments of commerce are obtained from cop-

per. Oxide of chromium furnishes some
which are very beautiful. Many are formed
by the mere mechanical admixture of blue

and yellow pigments. The bright blues and
yellows, when mixed in this way, produce the

liveliest greens ; orange, or red and blue, and
the yellowish browns and blue, the more dingy
greens. In this way are produced all the

extemporaneous greens of the artist. Nickel
and titanium also furnish green colours, but
these are not in common use. The following

list embraces all the best-known and most use-

ful green pigments :

—

Green Arsenical. Arsenite and aceto-

arsenite of copper. See Geeen, Scheele's
and SCHWEINFUET (beloiu).

Green, Earth's. From yellow lake, Prussian

blue, and clay, ground together.

Green, Bice. Same as mountain green.

Green, Bremen. This is properly green ver-

diter, but other preparations are frequently sold

under the name.
Green, Brighton. A mixture of impure

acetate of copper and chalk, prepared as fol-

lows :

—

To sulphate of copper, 7 lbs., add sugar of

lead, 3 lbs. ; each separately dissolved in water,

5 pints ; mix the solutions, stir in of whiting,

24 lbs., set the resulting paste on chalk stones,

and when dry grind it to powder.

Green, Brunswick. This is probably a crude

chloride of copper, but a mixture of carbonate

of copper and alumina or chalk is now com-
monly sold under the name in the shops.

Prep. 1. A saturated solution of sal am-
moniac, 3 parts, is poured over copper filings

or shreds, 2 parts, contained in a vessel capable

of being closed up, and the mixture is kept

in a warm place for some weeks, when the

newly formed green pigment is separated from
the unoxidised copper, by washing the mix-
ture on a sieve ; it is then edulcorated with
water, and slowly dried in the shade. Colour
very deep and rich. The lighter shades are

produced by the addition of sulphate of

baryta.

2. A solution of crude carbonate of ammonia
or bone spirit is added to a mixed solution of

alum and blue vitriol, as long as it affects the

liquor ; in a short time the precipitate is

cdlected, washed and dried. Tlie various

shades of green are produced by using

different quantities of alum, which pales and
cheapens it.

Green, Chrome. The superb green pigment
used by enamellers under this name is the

green oxide or sesquioxide of chromium. A
hydrated oxide of chromium forms the emerald
green of Pannetier ; it is prepared by melting

in a crucible equivalent quantities of anhy-

drous boracic acid and bichromate of potassium,

and treating the fused mass with water. The
hydrated oxide thus produced is washed and
finely triturated.

The chrome green of the oil and colour

shops is a mixture of chrome yellow and Prus-
sian green.

Green, Cop'per. Green bice or mountain
green, Brunswick green, emerald green, ver-

diter, and several other well-known pigments,
may be thus named.

Green, Em'erald. This term is commonly
applied to the aceto-arsenite of copper, as pre-

pared in England. It is the same compound,
chemically speaking, as Schweinfurt green
(which see).

Prep. A pulp is formed with verdigris, 1

part, and boiling water q. s., and after being
passed through a sieve, to remove lumps, is

added gradually to a boiling solution of arseni-

ous acid, 1 part, in water, 10 parts, the mixture
being constantly stirred until the precipitate

becomes a heavy, granular powder, when it is

collected on a calico filter, and dried on chalk

stones.

Green, Frise. Si/n. Feiezland &eeen. This

resembles Brunswick green.

Green, Gellart's. A mixture of cobalt blue

and flowers of zinc with some yellow pig-

ment.

Green, Impe'rial. Schweinfurt green (see

beloiv).

Green, Iris. A pigment prepared by grind-

ing the juice of the petals of the blue flag with
quicklime. It is very fugitive.

Green Lake. See Lake.
Green, Min'eral. This is the same as moun-

tain green.

Green, Mitis. Another of the many syno-

nyms of Schweinfurt green.

Green, Mountain. This pigment is properly

the native green carbonate or bicarbonate of

copper (malachite) ground to poiyder, either

with or without the addition of a little orpi-

ment or chrome yellow. That of the shops is

commonly prepared by adding a solution of

carbonate of soda, or of potassa, to a hot mixed
solution of sulphate of copper and alum.
Green verditer is commonly sold for this

article. According to Watts, mountain green
is the same as Neuwieder green.

Green, Neuwieder. Schweinfurt green mixed
with gypsum or sulphate of baryta.

Green, Prussian. The sediment of the pro-

cess of making Prussian blue from bullock's

blood or horns, before it has had the hydro-

chloric acid added to it. It is also prepared by
pouring liquid chloride upon freshly precipi-

tated Prussian blue. As now sold, this pigment
is generally a mixture of Prussian blue and
gamboge.

Green, Einman's. This resembles that of

Gellert.

Green, Sap. A very fugitive pigment, pre-

pared from the juice of buckthorn berries. The
berries are allowed to ferment for a week or

eight days in a wooden tub. The juice is then

pressed out, strained, a little alum added, and
the whole evaporated to a proper consistence

;
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it is next run into pigs' bladders, and hungup
in a dry situation to harden. Aia interior

article is made from the juice of black alder,

and of evergreen privet. It is a common prac-

tice to add f pint of lime water and | oz. of

gum Arabic to every pint of either of the above

juices.

Green, Scheele's. This is arsenite of copper.

Frep. 1. White arsenic (in powder), 1 part
j

commercial potash, 2 parts; boiling water,

35 parts ; dissolve, filter, and add the solution

gradually, whilst still warm, to a filtered solu-

tion of sulphate of copper (cryst), 2 parts, as

long as a precipitate falls; lastly, wash the

newly formed pigment with warm water, and
dry it.

2. (Ure.) Powdered arsenious acid, 11 oz.

;

carbonate of potassa, 1^ lb.; boiling water,

1 gall. ; dissolve, filter, and add the solution,

as before, to another solution of crystallised

sulphate of copper, 2 lbs., in water, 3 galls.

Frod. \\ lb. A very fine grass-green colour.

Green, Schweinfurt. This splendid green

pigment is the aceto-arsenite of copper.

Prep. 1. Acetate of copper and arsenious

acid, equal parts, are each dissolved separately

in the least possible quantity of boiling water,

and the solutions mixed whilst still as hot as

possible; an olive-green precipitate falls, which,

by being boiled in the liquor 5 or 6 minutes,

changes to a dense granular powder of a superb
green colour.

2. Instead of boiling the solution contain-

ing the precipitate, it is allowed to cool and
stand for several hours, or until the powder
assumes a granular and beautiful tint. Very
rich.

3. (Kastner.) Arsenious acid, 8 lbs., is dis-

solved in water as before, and added to ver-

digris, 9 or 10 lbs., diffused through water

q. s., at 120° Eahr., the pap of the other being

first passed through a sieve; the mixed ingre-

dients are then set aside till the mutual i-eaction

produces the proper shade.

4. (Dr Ure.) Sulphate of copper, 50 lbs.,

and lime, 10 lbs., are dissolved in good vinegar,

20 galls., and a boiling hot solution of white

arsenic, 50 lbs., is conveyed as quickly as possi-

ble into the liquor ; the mixture is stirred

several times, and tlien allowed to subside, after

which it is collected on a filter, dried and pow-
dered. The supernatant liquor is employed
the next time for dissolving the arsenic.

5. See Green, Emeeaid {above).

Obs. This is a very fine, permanent green
pigment. "A great deal of needless alarm has

been excited about its supposed deleterious

effects. It is extensively employed for stain-

ing wall-papers, and persons inhabiting rooms
thus papered are said to have had their health

seriously deranged by the arsenical fumes
evolved froi* it. Now, it is utterly impossible

that arsenic could volatilise from such a com-
pound at ordinary temperatures ; it does not

decompose at any temperature below redness."

(Watts.) [It is, however probable that the

air of such apartments is sometimes charged
with the poisonous pigment through its becom-
ing mechanically detached from the paper. To
breathe an atmosphere so impregnated would
be dangerous. The use of papers coloured

with Scheele's green, especially of the kind
called ' flock,' should, therefore, be carefully

avoided.

—

Ed.]
Verd'igris. See Coppee (Acetates) and

Veedigkis.
Green, Verd'iter. This is essentially a mix-

ture of oxide Hud carbonate of copper in un-
certain proportions, with chalk. Eactitious

green bice and mountain green have a like

composition. See Veediter.
Green, Verona. The mineral called green

earth.

Green, Vienna. The same as Schweinfurt
green.

GREEN SICKNESS. See Chloeosis.
GREEK FIRE. This compound, so much

used in ancient warfare, is believed to have
had naphtha for its chief ingredient. Accord-
ing to some authorities, it was a mixture of

asphalt, nitre, and sulphur.

GREGORY'S SALT. The crude hydro-

chlorate of morphia, prepared by Gregory's

process. It is a double hydrochlorate of mor-
phia and codeia.

GRINDELIA ROBUSTA. A perennial plant

belonging to the natural order Compositce

;

a native of California, in whicli state it is

largely used against poisoning by the " poison

oak" (the Rhus toxicodendron). Of late years

it is said to have been in American medical
practice used with excellent eff'ect in asthma
and kindred diseases. Dr Q. C. Smith, writ-

ing to the ' Pacific Medical and Surgical Jour-

nal ' for April, 1875, states one patient to

whom pills made of the solid extract were
administered, had suflered from severe and
frequent attacks of asthma since childhood,

and had found no relief from various remedies.

Dr Smith gave his patient the extract of the

grindelia in pills of three grains each, one
three times a day for two or three days, then
a pill at bedtime only, for eight or ten days

longer. Under this mode of treatment the

attacks are said to have been much less se-

vere, and less frequent; the patient not only

gainiug in strength and general health in the

meantime, but having experienced an immu-
nity from attack for four months. The parts

of the plant used are the selected leaves and
tops.

GRINDING. The operation of reducing
substances to powder by attrition or friction.

In the laboratory, the term is chiefly applied to

powdering by means of a mill or by mechanical

power, in opposition to simple pounding or

trituration in a mortar or with a slab and
rauller. All the principal powders, paints, &c.,

sold liy the druggist, drysalter, and colourman,

are ri duced in the drug or colour mill. Re-
cently machinery has even been applied to the

common mortar. An ingenious and very useful
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contrivance of this kind is the 'mechanical
mortar ' of Mr H. Goodhall, of Derby.
GRIND'STONES. (Artificial). Washed sili-

ceous sand, 3 or 4 parts ; shell-lac, 1 part

;

melt together, and form the mass into the
proper shape whilst warm, with strong pi-es-

sure. The fineness of the sand must depend
on the work the stone is intended for. The
same composition is formed upon pieces of

wood, as corn rubbers, and for the purpose
of sharpening knives, and cutting stones,

shells, &c. See Emeet.
GROATS. St/n.GRii3; Getttellum, Avena

DECOETIOATA, AVENjE SEMINA, ATENA (Ph.
L.), L. Common oats, deprived of their exte-

rior integuments or husks. This is generally
effected in a mill, which, at the same time, cuts
them into two or three pieces. Whencrushed
flat, they are denominated Embden geoats.
GROUT. Mortar reduced to a thin paste

with water, used to fill up the joints of
masonry and brickwork. A finer kind is used
to ' finish off' the best ceilings.

GRUEL. Si/n. Oatmeal getjel, Watee
G. ; Decoctum ATEN^, L. Oatmeal or groats
boiled with water to a proper consistence, and
strained. It is variously flavoured to suit the
palate; but the addition of a little white
sugar, and finely powdered Jamaica ginger,
with or without a glass of wine, is the least

likely to offend the stomach. Nutmegs, cin-

namon, &c., frequently disagree with invalids.

Sometimes milk or butter is added. Embden
groats require less boiling than the common
groats. Of oatmeal, the Scotch is commonly
said to be the best.

The following directions for making gruel
from oatmeal are given by Dr A. T. Thomson :

"Oatmeal, 2 oz.j cold water, If pint; rub
the meal in a basin, with the back of a spoon,
in some of the water, pouring off the fluid after

the grosser particles have subsided, but whilst
the milkiness remains ; repeat this with fresh

water, unite the washings, and boil until a
soft, thick mucilage is formed."
GUA'IACIN. Si/n. Gttaiacic acid, Puee

guaiacum eesin. a substance having the
nature of an acid, discovered by Trommsdorfi'
in the wood and bark of Guaiacum officinale.

Frep. The tincture of guaiacum is treated

with hydrate of lime, and the guaiacate of lime
thus formed is decomposed with dilute sul-

phuric acid; it is purified by dissolving it in

alcohol.

Prop., Sfc. Insoluble in water ; soluble in

alcohol and ether; it unites with the caustic

alkalies, forming alkaline guaiacates (guaia-

cum soaps) ; air and light turn it green

;

gluten, mucilage of gum Arabic, &c., turn it

blue ; nitric acid and chlorine turn it succes-

sively green, blue, and brown ; tincture of

guaiacin, added to hydrocyanic acid and sul-

phate of copper, produces an intense blue
colour. (Pagenstecher.) A delicate photo-

graphic paper may be formed by washing
unsized paper with an alcoholic solution of

guaiacum resin, and afterwards with one of
neutral acetate of lead. (Johnston.)

GUA'IACUM. Si/n. Guaiac, Gum guaiacum,
Guaiacum eesin ; Guaiacum (Ph. L.),

(GUAIAC EESIN, Guaiaca kesina, B. P.). The
resin prepared by means of fire from the wood
of Ouaiacum officinale, by natural exudation,
by incision, or by heat. (B. P.) This sub-
stance is often adulterated. When pure, its
" fresh fracture is red, slowly passing to green

;

the tincture slowly strikes a lively blue co-

lour on the inner suilace of a thin paring
of raw potato." (B. P.) Adulteration with
resin may be generally discovered by the odour
evolved when the guaiacum is heated. An
alcoholic tincture of guaiacum, rendered milky
with water, recovers its transparency on the
addition of caustic potassa in excess ; but this

is not the case when resin is present.

Guaiacum is stimulant, sudorific, and altera-

tive.

—

Dose, 10 to 30 gr., either in powder or

pills ; in chronic rheumatism, gout, obstinate

chronic skin disease, scrofula, syphilis, &c. It

forms the active ingredient of the once celi^-

brated ' Cheisea Pensionee,' and the 'gout
specific ' of Mr Emerigon. The latter was
made by digesting 2 oz. of guaiacum resin in 48
.1. oz. of rum, for seven or eight days. The dose

of this was a table-spoonful every morning,
fasting, for a twelvemonth. Its other proper-

ties are similar to those of GUAIACIN, but are

less marked. Sp. gr. 1-20 to 1-22.

Guaiacum Wood. Syn. Lignum titjs,

GuAiACi lignum (Ph. L.), L. The wood of

Guaiacum officinale. This is employed under
the form of shavings, raspings, and sawdust,
in decoctions only. See Decoction and
Balsam.
GUA'NO. i5^?». HUANHO, Peruv. This sub-

stance, now so extensively used in agriculture,

is the partially decomposed excrement of cer-

tain aquatic; birds, chiefly the common penguin,
which congregate in countless numbers on
the barren and uninhabited islets and rocks
on the western coasts of South America and
the coasts of Africa. It abounds in ammonia
and the phosphates, and is undoubtedly the

richest natural manure known. Under judi-

cious application the increase of the crops of

grain, turnips, potatoes, and grass consequent
upon its use is said to be about 33§. " Guano
is peculiarly adapted to horticultural and flori«

cultural improvement, by its relative cleanli-

ness and facility of application." (Ure.)
" According to Deuham Smith, i South Ame-

rican guano, as imported, presents itself in

three distinct states, the three varieties being

not unfrequeutly mixed together in the same
bag ; the first variety is damp and pulverulent;

the second exists as large concretious, present-

ing various aspects when broken ; the third is

heavy and crystalline, and is termed 'stone*

by the labourers. These three varieties differ

widely in composition, as the following com*
prehensive analysis, by Smith, will show :—

1 'Proceedings of the CLem. Soc.,' vol. ii.
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Soluble in Water.

r

Water

I.

Pulverulent.

11.

Concrete.

III.

Saline.

222-00 25000 97-00

Chloride of ammonium 25-50 — 30-30

Sulphate of potash

„ soda

80-00

traces 258-44 19] -77

Oxalate of ammonia 74-00 93-90 —
„ soda — — 105-63

Phosphate of ammonia
„ potash

„ soda .

63-30

1-20

61-24

77-32 49-47

3-60

Chloride of sodium — 29-22 286-31

„ potassium
Organic matter 1500 6-68

41-63

25-53

Urate of ammonia . 154-18 — —
Uric acid 25-16 — —
Ammonia phosphate of magnesia .

Animal matter

5-64

11-SO

7-84

8-60

1-33

7-56

Insoluble in Water.

"V

Oxalate of lime .....
1.

Pulveruleut.

II.

Concrete.
III.

Saline.

25-60 109-58 _
Phosphate of lime .

„ magnesia .

199-30

20-30

62-70

8-74
132-23

25-80

Oxide of iron

.

— — 1-56

Humus and organic matters 60-92 8-00 18-36

Sand .... 15-60 7-20 4-20

Loss . . « •50 10-54 7-78

1000-00 1000-00 1000-00

" Several of the South American guano heds

are now exhausted, but new varieties are con-

stantly being introduced ; and although the

qualities are continually varying, guanos, on
the whole, may be divided into two classes,

the one characterised by the abundance of

ammonia, the other by that of phosphates, the

Peruvian and Angamos being characteristic of

the former, and the SaldanLa Bay and Bolivian

of the latter. In selecting a guano, the fol-

lowing points (Anderson) ought to be attended

to by the farmer :

—

" 1st. The guano should be light coloured

and dry, colouring very slightly when squeezed

together, and not gritty.
" 2nd. It should not have too powerful an

ammoniacal smell, and should contain lumps
which, when broken, appear of a paler colour

than the powder.
" 3i(i. A bushel should not weigh more than

from 56 to 60 pounds.
" These characters are, however, imitated

with great skill, so that they cannot bo im-

plicitly relied upon, and they are applicable to
Peruvian guano only."*

Purity, Adulteration. Guano, owing to its

high price, is very commonly adulterated, or is

in an advanced stage of decomposition when
sold. Much of what is vended under the
name is altogether a fictitious article. These
artificial mixtures are made to look so like

genuine guano, that the mere practical man,
who goes only by their appearance, is very
often deceived by them, and, owing to the
failure of his crops in consequence, is led to

distrust the efficacy of guano as a manure.
A sample of pretended guano examined by
Johnstone was found to contain, in the state

in which it was sold, more than half its weight
of gypsum, the rest being peat or coal ashes,

with a little common salt, crude sulphate
of ammonia, and either dried urine or the
refuse of the glue mauufactories, to give it a
smell. " I could not satisfy myself that it

' The above particulars are from an elaborate paper by
Dr H. M. Noad, iu tlic 'Chemist and Druggist,' vol. ii.
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contained a particle of real guano.'" Vessels

which sail hence for the guiino stations are

now very commonly ballasted with rough
gypsum or plaster of Paris. This substance
is mixed with tlie guano as it is loaded, and
enables the importers to deliver from the vessel

a "nice-looking, light- coloured article." Pur-
chasers of guano are very desirous of having
it delivered from the vessel, as they believe

they thus obtain it pure. The favourite mate-
rial for the adulteration of guano, at the pre-

sent moment, is a variety of umber, which is

brought from Anglesea in large quantities.

The rate of admixture is said to be about
15 cwt. of umber to about 5 cwt. of Peruvian
guano, from which an excellent-looking article

is manufactured, which is sold under the name
of ' African guano.'

Pure guano has a pale-brown colour, a more
or less offensive odour, and the average sp. gr.

of 1-63 to 1-64. If the sp. gr. exceed 1-75, it

is either damaged or adulterated; and if it is

less than 1'62, it contains an undue quantity of

moisture. The best is neutral to test-paper,

and sometimes has even an acid reaction ;

but that of commerce has generally an alka-

line reaction, owing to the presence of free

ammonia, and, in consequence, turns turmeric
paper brown, and gives white fumes when a

glass rod dipped in hydrochloric acid is held
over it. Triturated with quicksilver or caustic

potassa, good guano evolves a powerful odour
of ammonia ; digested in water, fully one half

of it is dissolved ; dried by the heat of boiling

water, it does not lose more than from 7 to

9J in weight j and burned upon a red-hot
shovel, it leaves a white ash, not a red or dark-
coloured one. (See directions for selecting

guano given above, also below.)

Analysis or assay. The quantitative analysis

of guano, so as to exhibit the names and pro-

portions of all its numerous component sub-

stances, is an extremely tedious and difficult

matter in the hands of persons unaccustomed
to chemical manipulations. As, however, its

value to the agriculturist depends chiefly

on its richness in ammonia, potassa, and
phosphoric acid, the analysis of guano for

practical purposes may be reduced to an assay

for these articles. Indeed, the presence of

ammonia (the most valuable of them), in the

proper quantity, may be fairly taken as evi-

dence of the presence of the rest. The fol-

lowing methods of testing guano are both
simple and accurate, and are so arranged as to

permit its per-centage richness in one or more
of its leading constituents to be determined
without much trouble or expense.

1. a. 100 gr. of the sample for examina-
tion (fairly selected) are crushed to a powder,
and placed on a small, weighed, and perfectly

dry paper filter, and then desiccated, by expo-

sure for 2 or 3 hours to the heat of boiling

water. The loss in weight, taken in grains,

after deducting 9, indicates the quantity per

1 ' Elem. of Agiic. Cliem.'

cent, of water or moisture which the sample
contains in excess of that present in good or
pure guano.

^

b. The paper filter, with its contents, is next
suspended for some time over concentrated sul-

phuric acid (oil of vitriol) contained in a wide-
mouthed bottle or jar, by means of a thread
attached to the cork or stojiper, care being
taken to exclude the external air. The expo-
sure in this way is continued until the guano
ceases to diminish in weight, which is ascer-

tained by weighing it at intervals after the
first 3 or 4 hours. When this point is arrived
at, the filter and its contents are very carefully

weighed. The difference between its present
weight and its original weight (before the
desiccation in a), taken in grains, gives the
gross quantity of water per cent,

c. The dried guano from b is next placed
in a weighed, smooth crucible or capsule, and
exposed to a low red heat until all the or-

ganic matter is completely destroyed, and the
whole is reduced to a white ash, which is

weighed as soon as it has become cold.

This weight, in grains, gives the gross weight
per cent, of non-volatile matter (fixed alka-
line and earthy chlorides, phosphates, and sul-

phates) ; the total loss of weight by combus-
tion denotes the gross per-centage of com-
bustible and volatile matter (urea, uric acid,

ammoniacal salts, and organic matter). The
latter should not be less than 55 to 60§.

2. a. A second 100 gr. of the guano, se-

lected as before, is distilled along with about
75 gr. of fresh-slaked quicklime, and a little

water, in a small matrass connected with a
tubular, triple bulb-condenser, containing cold

distilled water, and immersed in a basin of

ice-cold water. (See engr.) The condenser is

charged by plunging one of its extremities
into the water, and sucking at the other, until

the liquid reaches the level indicated in the
margin. A very gentle heat only, cautiously

increased, need be employed. After the pro-

cess is over, the strength of the solution of

ammonia found in the condenser is tested,

either by taking its density in a small specific-

gravity bottle, or by determining its saturat-

1 According to Br Noad, the proportioii of water ia
genuine guanos ranges from 7 to 20g.
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ing power in the manner described under
Alkalimetry. This furnishes the per-centage
of ready formed ammonia sufficiently accurate
for all ordinary purposes, provided proper care

is taken.

When extreme accuracy is requ ired, the
condenser is charged with a weighed quantity
of dilute hydrochloric acid of a known strength,

instead of water, and after the process is over,

this is tested as before. The quantity of am-
moniacal test-liquor (see Alkalimetbt) now
taken to saturate it, deducted from what it

would have taken before the exposure in the

condenser, gives the per-centage sought.

Another method, giving very accurate re-

sults, is to use a rather strong hydrochloric

acid (sp. gr. about 1'13^ for the condenser

;

after the operation is over, the contents of the
latter are poured into a glass or porcelain cap-

sule, a solution of bichloride of platinum is

added, in excess, and the whole is then gently

evaporated to dryness ; the residuum is rubbed
to powder, and exhausted with a mixture of

two measures of alcohol and one measure of

ether ; the undissolved portion is next dried at

a heat not exceeding 212° Fahr., and weighed.
The weight, in grains, of the ammonio chloride

or platinum tlms obtained, multiplied by
'0763, gives the percentage of ready-formed
amm onia, as before. When hydrochloric acid

is used for the conden-
ser, a simple (U) tube and
beaker glass may be em-
ployed, if a bulb-con-

denser is not at hand.

(See engr.) The advan-

tages resulting from the

use of acid instead of

water for the condenser
is, that with the former
no ammonia can possibly

escape being absor bed,

whilst little care is re-

quired to keep the con-

denser cool.

b. 25 gr. of the guano are next weighed.

and after being slightly moistened with a
little dilute hydrochloric acid, are thoroughly
dried by the heat of boiling water ; the dried

sample is then mixed in a warm un glazed
porcelain mortar with 10 times its weight of

a mixture of 2 parts of quicklime to 1 part of

hydrate of soda (both quite dry). This mix-
ture is introduced into a combustion tube of

hard Bohemian glass, about 16 or 18 inches

long, and f of an inch in diameter (see engr.)

The mortar is rubbed out with a little of the
soda-lime mixture, which is also introduced
into the tube with that already put there;

a little plug of ignited asbestos is then loosely
placed over the whole, and the tube is imme-
diately connected with a tubular bulb-con-
denser, containing moderately strong hydro-
chloric acid, great care being taken that the
joints are ma de air-tight, which may be deter-
mined by the operator sucking a few bubbles
out of the apparatus. If, after suction, the
liquid remains at a higher level in the furthest
bulb {b), it is a sign that the connection is

sound. This being done, heat is applied to
the combustion-tube, by means of spirit-lamps

;

or, more conveniently, by means of the furnace
now usually employed in organic analysis (see

engr.) The tube is next gradually surrounded
with red-hot charcoal, by shifting by degrees
the screen (e), and adding more charcoal, so as
to gradually expel the ammonia. The disen-
gagement of gas should take place uninter-
ruptedly, but not too rapidly, in order that the
acid may not ascend into the combustion-tube
and spoil the experiment. The non-condens-
able volatile matters which pass off furnish a
key to the progress of the operation. The
heat is at length increased to a full red. When
gas ceases to be evolved, and the mixture in
the tube has become quite white, the exneri-

ment is at an end. The point (a) of the com-
bustion-tube is broken off, and the ammonia
which remains in the tube is expelled by suck-
ing gently at the extremity (b) of the bulb-
condenser. The latter is then disconnected
with the apparatus, and emptied into a glass
or porcelain capsule, in order to be tested, as
directed under 2, a. The quantity of am-

monia, in grains, thus found, multiplied by 4,

gives the "whole quantity of ammonia per

cent., both actual and potential, producible

from the sample of guano examined.

c. The quantity of ready-formed ammonia
(see 2, a) deducted from the quantity last

found (see 2, I) gives the quantity of latent
or potential ammonia that will be slowly
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developed by the decomposition of the guano
in the soil, and become avaihvble for the food

of plants. This is the most valuable product

of this substance as a manure, and can only be

obtained in quantity from well-preserved, dry

guano.
3. a. A third quantity of 100 gr, of the

guano, selected as before, is triturated and
digested for some time with 12 times its weight
of hot distilled water, and the whole being

thrown on a filter, the undissolved portion is

washed with a little warm distilled water; the

solution and ' washings' are then mixed toge-

ther, and acidulated with nitric acid ; a solu-

tion of pernitrate of iron is next added, and
afterwards solution of ammonia, in excess

;

the liquid is next heated for a short time, and
the bulky reddish-brown precipitate is collected,

washed with hot water, dried, ignited, and
weighed. The weight, in grains,less the weight
of the peroxide of iron in the pernitrate con-

sumed, gives the weight of phosphoeic acid
present in the soluble phosphates contained in

the sample. The pernitrate of iron is made
by direct solution in hot strong nitric acid, of

twice as much pure iron wire as there is phos-

phoric acid suspected to be present in the

liquid. A slight excess will not alter the re-

sult. The number of grains of metallic iron

used to form the solution, multiplied by 1*4286,

gives the weight of the peroxide of iron which
is to be deducted from the gross weight of the

precipitate.

h. The filtrate and ' washings' left from 3 a
are mixed, and treated with a little oxalate of

ammonia to throw down any lime, and then
carefully evaporated to dryness and ignited;

the residuum of the ignition, when cold, after

being carefully weighed, is treated with the

smallest portion of water that will dissolve it;

the solution is acidified with hydrochloric acid,

and a solution of bichloride of platinum added,

in excess ; some strong alcohol is next poured
in, the precipitate carefully collected on a fil-

ter, washed with rectified spirit, dried at 212°

Fahr., and weighed. The weight, in grains,

multiplied by '1940, gives the per-centage of

POTASSA sought.

c. The weight of the potassa multiplied by
1*852, and deducted from the weight of the

ignited residuum in 3 6 already found (see

above), gives the quantity of CHLOEIDE OF
SODIUM or COMMON SALT (nearly).

4. a. The insoluble residuum from 3 a,

dried, and ignited, or the ash from 1 c, is

digested for 10 or 12 hours in 600 times its

weight of water (to which a little common salt

or sal-ammoniac may be added), after which
the whole is thrown upon a filter ; a solution

of chloride of barium is then added to the

filtrate as long as a precipitate (if any) forms ;

the latter is collected, washed, dried, ignited,

and weighed. The weight, in grains, multi-

plied by *5843, denotes the quantity of gyp-
sum or SULPHATE OF LIME which bas been
used to adulterate the sample.

b. The insoluble residuum last left on the
filter is digested for some time in warm dilute

hydrochloric acid ; the whole is then thrown
upon a filter, and the undissolved portion (si-

lica or SAND, with, perhaps, a trace of alu-
mina) is washed, dried, ignited, and weighed.
It should nob weigh more than 3 to 3^ gr. (3
to 3^ g).

c. The filtrate and 'washings' from h are
next mixed ti)gether; the mixed liquid is

acidified with dilute sulphuric acid and heated
until all the hydrochloric acid is expelled, and
the whole reduced to a soft pasty mass ; rec-

tified spirit is now poured in, and after active

stirring for some time, the mixture is thrown
on a filter, and the solid portion washed with
a little more rectified spirit; it is then dried,

ignited, and weighed. The weight, in grains,

multiplied by *7650, gives the quantity of
PHOSPHATE OF LIME per cent, required.

d. The filtrate from c is diluted with water,
and after being boiled for a few minutes, am-
monia is added in slight excess, followed by a
solution of sulphate of magnesia (previously

mixed with as much sal-ammoniac as will pre-

vent ammonia producing a precipitate in it),

slowly dropped in as long as it disturbs the
liquor ; the whole is now allowed to rest for

10 or 12 hours, when the precipitate is col-

lected on a filter, and washed with water alka-

lised with ammonia, as long as the filtering

liquid is rendered turbid by chloride of ba-

rium ; it is next dried, submitted to intense

ignition for some time in a covered platinum
crucible, and, when cold, carefully weighed.
The weight, in grains, multiplied by '6429, in-

dicates the per-centage of phosphoeic acid
in the insuluble phosphates (phosphates of
lime, magnesia, &e.) in the sample examined.

5. A fourth 100 gr. of guano is weighed,
and exhausted by trituration and digestion

with hot water (see 3 a) ; the solution is eva-

porated to dryness by a gentle heat, and the
residuum of the evaporation, after being
weighed, is powdered and enclosed in a stout
phial with 8 times its volume of alcohol, sp.

gr. '825 (63 o. p.); the plant is next securely

corked and guarded, and exposed for some
time, with agitation, to the heat of 212° Fahr.,

the whole is then allowed to cool, the contents
of the phial filtered, the undissolved portion
washed with hot alcohol, and both the filtrate

and the ' washings' gently evaporated to dry-

ness, and weighed. This gives the richness of
the sample in ueea, one of the most valuable
constituents of the best guano. Its presence
is " a certain proof of its entire soundness."

(Ure.)

6. a. Another 100 gr. of the guano is taken,

and, after being exhausted with water, is dried

at 212° Fahr., and weighed ; it is then digested

with heat in 20 times its weight of borax-

water (containing l§of borax), or in a solution

of caustic potassa, and after a time the whole
is thrown on a weighed filter, waslied with a
little cold distilled water, dried by a heat not
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higher than that oF boiling water, and again
carefully weighed. The loss, in grains, indi-

cates the proportion per cent, of FEIC ACID.

The accuracy of the result may be verified

by adding dilute hydrochloric acid, in slight

excess, to the filtrate, collecting the bulky,
crystalline precipitate of uric acid which
forms, washing it carefully with a little recti-

fied spirit, drying it, and weighing it, as be-

fore. This weight, which in general is a very
little under that denoted above, is the more
accurate of the two. The precipitate is shown
to be uric acid by its assuming a rich crimson
colour when treated with a little nitric acid,

which turns to a rich purple {mv/rexide) when
it is moistened with ammonia water.

h. The quantity of uric acid last obtained,

multiplied by 1-1012, gives the per-centage of

TJEATB OP AMMONIA.
Ois. Amongst the numerous constituents of

guano, none are so valuable in an agricultural

point of view as the three substances referred

to in the last two sections. Indeed, almost
all the ammonia furnished by this substance to

the soil, after the latter, manured with it, has

been exposed to the air and rain, is derived

from the slow decomposition of urea, or urate

of ammonia. It is these substances from which
the store of hitent, or, as Dr Ure terms it,

potential ammonia, is derived. The ammonia
existing in the guano under the form of car-

bonate, or of soluble salts (ready formed am-
monia), is either soon dissipated in air or is

washed away by heavy rains, and, therefore,

forms the least valuable and durable portion

of this manure. It may be even added arti-

ficially, a matter almost impossible with the

former. An assay, therefore, for the latent

ammonia, or the urea, or the urate ofammonia,
any one of them singly, at once furnishes us,

as we have already hinted, with evidence of

the quality of the guano examined, without

the expense and trouble of a complete analysis

of this substance. Urea and uric acid are only

to be found in the very best samples of guano,

and their presence is a positive proof of entire

soundness and superior quality. The other

valuable portions of guano are potassa and
phosphoric acid (phosphate oflime chiefly) ; the

rest are of little importance. (See 2 e, above.)

GUARANA (Grimault & Co., Paris). 12
migrain powders, each weighing 1"75 grammes,
consisting of guarana, but perhaps also con-

taining an admixture of cocoa seeds, neither

prepared nor roasted. (Hager.)

GUARANA'. Syn. Paullinia, Brazilian
COCOA. An alimentary and medicinal sub-

stance prepared from the seeds of Paullinia

sorbilis, a Brazilian tree. The dried seeds,

deprived of their aril, are pounded and
kneaded into a mass, which is afterwards

made into oblong or rounded cakes (gtjaeana
beead). These cakes are used as we use cho-

colate—mixed with water and sugar, and
drank as a beverage. In Brazil this beverage
is largely consumed, both on account of its

nutritive qualities, and for its stomachic, febri-

fugal, and aphrodisiac effects. See Chocolate,
&c., also below.

GUARANINE'. A crystalline substance
discovered by M. Martins in guarana. It

appears to be identical with caffeine, the
active principle of coffee and tea.

GUD'GEON. The Cyprinus gobeo (Linn.), a
small fresh-water fish, common almost every-
where. The white is considered the best. It

was formerly used in medicine.

GUM. Syn. Gummi, L. The general
term for an important class of vegetable pro-

ducts. Gums are more or less soluble in cold

water, but insoluble in alcohol, ether, and oils.

They are obtained from certain plants in amor-
phous masses; most of them exude sponta-

neously, or on puncturing the bark. The most
perfect type of this class is the substance called

GUM AEABic, or GTTM ACACIA. The gums are

employed as demulcents in medicines, and are

used as cements, and for giving stiffness and
gloss to textile fabrics. Among the vulgar
the term is often incorrectly applied to the
resins and gum resins.

Gum Acacia. Syn. Gitm Aeabic ; AcACiai!

gummi (B. P.) ; G. AEABICUM, Q. ACACIA,
Acacia (Ph. L.), L. " From various species"

{oi Acacia) "yielding gum " (Ph. L. & E.),

chiefly Acacia arabica and A. vera. "Whitish
or yellowish, transparent or cracked on the
surface, and opaque; brittle; it dissolves

freely in water." (Ph. L.) It is scentless,

and may be bleached by exposure to the sun
and air, at the temperature of boiling water.

Sp. gr. 1"355. (Ure.) The pure soluble prin-

ciple of gum Arabic is termed aeabin (which
see). Baebaet or MoEOCCO gum. Gum Sene-
gal, and East India gum, are inferior com-
mercial varieties of the same substance from
other species of Acacia (see beloic).

Powdered gum Arabic (pulvis acacia) is

frequently adulterated with flour or farina, or

with Senegal or other inferior gums. The first

may be detected by agitating a little of the

powder with cold water; the pure gum dis-

solves rapidly, whilst the starch or flour falls

to the bottom of the vessel. Or, a little of
the powder may be mixed with boiling water,

and when cold, tested with tincture of iodine

;

if it contains starch or flour, the paste will

assume a blue colour. If it contains cherry-tree

gum or tragacanth, it will be only partly so-

luble in cold water, and the paste will be
partly coloured, and more or less interspersed

with gelatinous clots.

For the detection of dextrin m gum Arabic
Hager finds that when some of the adulterated

article is placed in a glass dish, with vertical

sides, and a solution of ferric chloride, density

1'48, diluted with an equal volume of water,

is poured over it until the grains are just

covered, in the course of a minute or so that

particles of gum Arabic will adhere to the

bottom of the vessel, whilst the grains of

dextrin do not.
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Mueh of tlic whitft gum Arabic of the shops

is formed by bleaching gum Senegnl, by what
is called ' Picciotto's process.' The gum is

dissolved in water, and sulphurous acid gas

passed throngh the solution. The liquid is

afterwards boiled to expel the sulphurous acid,

a little of which, howevei*, still remains be-

hind. To obtain the gum in a still whiter

state, carbonate of baryta is added, and after

agitation the mixture is filtered; it is after-

wards shaken with gelatinousalumina, again fil-

tered, and evaporated. The product (bleached
gum) is very white, but lacks the peculiar

toughness and adhesiveness of the best gum
acacia.

Gum, Barbary. Syn. Morocco gvm.. An
inferior product, consisting of a mixture of

several Acacia gums. It is exported from
Mogador.
Gum, Bassora. A solution of yellowish gum

brought from the neighbourhood of Bassora.

It differs from most gums in being nearly in-

soluble in water. The plant yielding it is be-

lieved to be a species of Mimosa. It contains

the principle bassobin, which also exists in

gum tragacanth.

Gum, Bleached. See GtJM Aeabic {above).

Gum, Brit'ish. Syn. Dextrin, Starch
GUM. Starch converted by the action of

acids, diastase, or heat, into a soluble sub-

stance resembling gum.
Frep. 1. Malt (crushed small), lib. ; warm

water, 2 galls. ; mix, heat the whole to 145°

Fahr., add of potato starch 5 lbs., raise the

heat to 160° or 165° Fahr., and mash for about
25 minutes, or until the liquid becomes thin

and clear ; it must then be instantly run off,

and raised to the boiling point to prevent the

formation of sugar; after boiling for 3 or 4
minutes the whole must be filtered, and eva-

porated to dryness by a steam heat.

2. By exposing dry potato starch, in a stove,

to a heat of about 400° Fahr. Yellow and
inferior.

3. (M. Payen.) Dry starch, 1 ton, is

moistened uniformly with concentrated nitric

acid, 4| lbs. (diluted with), water, q. s., and
the paste or dough is made up into small
bricks or loaves, and dried in a stove; it is next
reduced to coarse powder, and exposed in a

stove-room for some time to a current of air

at 160° to 165° Fahr. ; it is next ground,
sifted, and exposed, as before, to a heat of about
228° Fahr.; it is, lastly, ground, and passed
through the ' bolting machine.' Very white
and superior. This process has been patented
in France by M. Henze.

4. (Pinel.) Water, 100 galls., nitric acid,

§ gall., and hydrochloric acid, ^ pint, are
mixed together, and so much potato starch is

mixed as will form a thin paste ; in two hours
the liquid is drained off, and the solid matter
is made up into lumps, which are dried by a

gentle heat in a stove-room; they are next
coarsely pulverised, and the powder is exposed
on three successive days to the respect' ve tem-

peraturea of 100°, 150°, and 190° Fahr. ; the
whole is then sifted, and, lastly, exposed to a

heat ranging from 300° to 350° Fahr. Darker
coloured than the last. To give it the appear-

ance of gum Arabic, it is made into a paste

with water containing \% of nitric acid, and
after being spread on copper plates in layers

f to 1 inch thick, it is exposed to a stove heat
ranging from 240° to 300° Fahr.

Prop., Sfc. White ; inspid ; transparent

;

friable ; soluble in cold w a er, and in dilute

spirit; insoluble in alcibol and ether; its

solution yields a precipitate with acetate of

lead. Iodine commonly turns commercial dex-

trin blue, but does not affect the colour of

pure dextrin. It is distinguished from ordi-

nary gum by its right-handed polarization of

light, and by yielding oxalic but not mucic
acid, when treated with nitric acid.

Dextrin is nutritive, emollient, and agglu-

tinant. In France it is largely employed by
the pastry-cooks and confectioners, and in

medicine as a substitute for gum. The French
surgeons also commonly employ it as a ' stiffen-

ing ' for the splints used for fractured limbs.

In this country it is chiefly used as a fine

dressing for muslins, silk, and other textile

fabrics, and in calico printing. Recently it

has been made up into tear-like masses, and
sold for gum Arabic, to which, however, it is

vastly inferior as an agglutinant. See Dex-
trin.

Gum, Cherry-tree. Syn. Fruit-tree gum,
Plum-tree a.; Gummi cerasi, G. peuni, L.

An exudation from the stems of cherry, plum,
and some other of the Rosacea. It is only
partly soluble in water. It contains ceeasin
(which see).

Gum, East India. This product, which con-

sists of inferior kinds of gum acacia, is chiefly

exported from Bombay, having been previously

conveyed there from the coast of Arabia.

It varies greatly in quality. Some samples
are quite unfitted for making gum-water.
Gum, Insoluble. See Bassoea Gum, Cheeet-

TEEE Gum, and Gum Tragacanth.
Gum, Seed. Syn. Gummi seminum, L. A

species of soluble gum extracted from the
seed of the flax (linseed), quince, &c.

Gum, Senegal. This product, which is

largely exported from Portendie, Sierra Leone,
and the French settlements on the Senegal,

ranks next in quality to gum acacia, and for

many purposes, as calico-printing for instance,

it answers equally well. The transparent and
light-coloured pieces are frequently picked out
and sold as gum Arabic.

Gum Trag'acanth. Syn. Teagacanth,
Gum deagon ; Gummi tragacantha, G.
deaconis, Tragacantha (Ph. L.), L. The
gummy exudation of the Astragalus verus,

hardened by the air. When digested in water,

it swells considerably, a portion is dissolved,

and the whole combines to form a thick mu-
cilage. It is totally soluble in boiling water,

when some change is supposed to take plaC9
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in it; a great portion, however, afterwards

separates. Sp. gr. 1-384. It is chiefly em-
ployed in calico-printing, and by shoemakers
and lozenge-makers; by the latter to give

toughness to the saccharine mass.

Powdered tragacanth is often adulterated

with flour of starch, and not unfrequently

with the commoner varieties of gum Arabic.

According to M. Planche, a mixture of pul-

verised tragacanth and gum Arabic forms, with

water, a thinner mucilage than the same quan-

tity of either of these gums alone. This fraud

may be detected as follows :—Make a mucilage

of the suspected gum, and add thereto a few
drops (2 or 3 to the dr.) of alcoholic tincture of

guaiacum, taking care to stir it all the while.

If the sample contains any gum Arabic, the

mixture, in the course of a few minutes, as-

sumes a fine blue colour, whilst it does not

change colour if the gum tragacanth is pure,

5% of gum arabic can be thus detected. When
the quantity is very small, one to four hours

may elapse before the colour is developed.

Starch and flour are detected in the manner
noticed under Gum Arabic.

Gum, Turkey. Various qualities of gum
acacia are sold under this name.
GUM RES'INS. Syn. Gtjmmi eesin^, L.

Vegetable products in which the properties of

gum and resin are combined. They are partly

soluble in water, and partly in alcohol. Many
of them form a species of emulsion when tri-

turated with the former fluid. The principal

gum resins are ammoniacum, assaecetida,

BDELLIUM, G-ALBANUM, Q-AMBOaE, MTEEH,
OlIBANUM, OPOPONAX, SAGAPENUM, and SCAM-
MONT.
GUN BAE'RELS. See Beowning.
GUN COT'TON. See Pyeoxylin,
GUN MET'AL. An alloy containing 90-5§ of

copper and 9"5§ of tin, used for casting pieces

of ordnance (erroneously termed ' brass guns'),

also those parts of machinery which are sub-

jected to considerable friction. See Alloys,
Bronze, Steeeo-metal, &c.

GUN'POWDER. This substance is a mecha-
nical mixture of saltpetre, charcoal, and sul-

phur. It is seldom prepared on the small

scale.

Prep. The saltpetre having been trebly re-

fined, by boiling, skimming, filtering, and
crystallising, is melted into cakes, which are

then brushed to remove any adhering grit or

dirt, broken into pieces with a mallet, ground
to a fine powder in a mill, and sifted through
a fine bolting sieve of brass wire. The char-

coal is that of the alder or willow, and is

carefully burnt, as already described, and is

then reduced to powder. The sulphur is re-

fined by distillation, and ground to the same
fineness as the charcoal and saltpetre. The
ingredients are weighed out in the proper pro-

portions, and mixed together in a machine
consisting of a wooden drum, having a shaft
passing through its centre, to which numerous
'flyers' in the shape of knife-blades are at-

tached, the drum and flyers revolving in a
contrary direction. When mixed, the charge
is carried to the ' incorporating mill,' where it

is ground under vertical iron ' mill- stones,'

with a small quantity of distilled water, until
the ingredients are thoroughly incorporated.
The product of this operation is then pressed
into a hard cake, which is next broken into
pieces, granulated by means of sieves, and
after being ' glazed' by friction, and the dust
separated, is dried, with proper precautions,
in a stove heated to about 130° by steam
pipes.

The proportions of saltpetre, charcoal, and
sulphur, used for different kinds of powder,
differ very slightly. In ' sporting powders'
the proportion of saltpetre is generally from
1 to 3^ greater than in the Government pow-
ders. In ' miners' powders' it is about lOa
less, an excess of sulphur being used. The
following are the proportions adopted by
European powers

:

Saltpetre. Charcoal. Sulphur.

England . 75 15 10
France . . 75 12-5 . 12-5
Austria

.

. 75 15 10
Prussia

.

. 75 13-5 . 11-5

Russia . . 73-78 . 13-59 . 12-63
Spain . . 76-47 . 10-78 . 12-75
Sweden . 76 15 9

(Capt. Jervis-White Jervis.)

Obs. The quality of gunpowder is best esti-

mated by actual trial of its power and clean-
llness in use. It should be dry, hard, and
free from dust; the grains should be of a
uniform size, and glossy, and the colour a
dark-grey or brownish-grey, not perfectly
black. A very little placed on a piece of
paper and fired should instantly explode with
a flash, and neither leave an appreciable resi-

due on the paper nor burn it. Dried by the
heat of boiling water, or in vacuo, it should
not lose more than \ to 1^ of its weight.
Damp powder rapidly 'fouls' the gun. Gun-
powder, containing more than 7^ of water,
does not recover its strength by simply drying
it. The sp. gr. ranges between 1-795 and
1-800.

Karolyi succeeded in analysing the gases of
gunpowder which had been fired in conditions
closely resembling those which occur in artil-

lery practice. For this purpose he enclosed a
charge of powder in an iron cylinder of such
strength that it just burst when the powder
was fired by means of the electric spark.
This charged cylinder was suspended in a
hollow sphericnl bomb, from which the air

was exhausted before firing.

After the explosion had been produced, the
gases and the solid residue of the powder were
submitted to analysis. The results obtained
were the following •}

1 'Phil. Mag.,' 1863.
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GUNPOWDER

1. Composition of the Powder used.

Ordnance Powder. Small Atitib Powder.

Nitre .... 73-78 . . . 77-15
Sulphur . . . 12-80 . . . 8-63

•^ rCarbon . . . 10-88 . . . 11-78

g J Hydrogen . . 0-38 . . . 0-42

e3 1
Oxygen . . . 1-82 . . . 1-79

o lAsh 0-31L . . .

7

0-28

99-9^ 100-05

2. Products of Combustion ly Weight.

Ordnance Powder. Small Arms Powder.

'Nitrogen 9-77 ~1 " 1006 ^
Carbonic anhydride 17-39 21-79

Carbonic oxide

Hydrogen .... 2-64

0-11 > 30-58 -
1-47

0-14
.34-

Sulph. hydrogen . 0-27 0-33

^ Marsh gas .... 0-40
_ L 049.

' Amnionic sesquicarbonate , . 2-68" ' 2-66 "1

Potassic sulphate . 36-95 3617
„ carbonate . 19-40 20-78

„ hyposulphite . 2-85 . 69-25 1-77 .65-

„ sulphide . . . . Oil 0-00

Charcoal . . . 2-57 2-60

_ Sulphur .... . 4-69 J
1-16

Loss 0-17 OGS

831

100-00 100-00

3. Products of Combustion by Volume in 100 of Gas.

Ordnance Powder. Small Arms Powder.

Nitrogen . .

Carbonic anhydride
Carbonic oxide

Hydrogen
Sulphuretted hydrogen
Marsh gas

It will be seen from the above figures that

in addition to the generation of a considerable

amount of carbonic anhydride (carbonic acid)

by the combustion of gunpowder, there is

liberated at the same time a large quantity of

solid matter, in the form of sulphate and car-

bonate of potash, sulphide of potassium, sul-

phur, charcoal, &c. This will explain why the

air of mines is so prejudicial to the health of

the miner, particularly when he is engaged in

blasting operations, these being carried on in a

5jore or less confined space. See AiE, vitiated.

Gunpowder, Schultze. The subjoined ac-

count of Schultze gunpowder is a transcription

of a report communicated to the editor of the

•Field' newspaper by Mr F. Toms, A. I. C,
F.C.S. After referring to a previous com-
munication on the same subject Mr Toms
proceeds as follows :— I have carried out some
further experiments,with the aid (by Dr Frank-

land's kind permission) of apparatus more suited

to my requirements than that previously at my
disposal ; and I now proceed to lay before you
the results of these experiments, and the con-

clusions to which they have led me, respecting

the powders formerly received and the new
Schultze powder, with a sample of which you
have since favoured me.

100

37-58"^ f 35-33"^

42-74
I
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I inn J
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The main constituent of the Schultze gun-
powder, as you are aware, is wood fibre, which,

having first been purified, is then subjected

to the action of strong nitric acid (intensified

by mixture with sulphuric acid), and thus is

converted into a kind of nitro-cellulose or

pyroxylin, the ordinary form of which is gun-
cotton. The wood fibre undergoes no change
in appearance by this treatment ; but a change
takes place in its chemical composition, which
may thus be exemplified :

Cellulosk Nitko-cellulose
(unconverted cotton or (cotton or wood fibre treated

wood fibre). witli nitric acid).

Carbon ... 6 parts . . 6 parts.

Oxygen . . 5 „ . . 5 „
Hydrogen . . 10 „ . . 7 „ or more.

Nitroxyl (NOj) none . . 3 „ or less.

It will thus be seen that the sole difference

between gun-cotton or Schultze powder and
ordinary cotton or wood fibre is, that some of

the hydrogen is abstracted and has its place

supplied by nitroxyl—a substance contained in

nitric acid, and composed of one part of

nitrogen united with two parts of oxygen.

Under the most favorable circumstances, it is

possible to replace three of the ten parts of

1 hydrogen by three of the nitroxyl, when the
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substance produced is explosive, and is called

from its composition ^ri-nitro-cellulose. This

is the purest form of gun-cotton. If weaker
acid is used, less hydrogen is displaced, and
the product is called <^^-nitro-cellulose or

»io»o-nitro-cellulose, according as it contains

two or only one part of nitroxyl. These deriv-

atives are either feebly explosive or not
explosive at all. Such are the compounds
known as photographic collodion and soluble

gun cotton—the latter name distinguishing it

from pure gun-cotton, which is not soluble in

a mixture of ether and alcohol.

The Schultzepowder containsboth the explo-

sive and the non-explosive varieties of nitro-

cellulose.

If the wood fibre, after being carefully

purified according to the method described in

Schultze's patent of 1864, wei'e thoroughly
desiccated and allowed to cool out of contact

with air, and then dipped in acid of the
strength mentioned in the specification, there

seems no theoretical reason why an explosive

powder containing at least 90§ of true

tri-nitro-cellulose should not be produced.

As, however, I find on experiment that nothing
like that per-centage is arrived at, I can only

conclude that, in order to moderate the violence

of the explosion, the Schultze Company secure

the formation of a large per-centage of
" soluble" or less explosive nitro-compounds by
merely air-drying their wood.

If this supposition be generally true, it

seems probable that the sample of Schultze

powder supplied by Messrs. Blissett may owe
its extra explosive force to exceptional care

being taken, during the interval between the
drying and the dipping, to prevent the absorp-

tion of moisture—with the addition, perhaps,

of an increased length of exposure to the
action of the acid.

That some such variation of the ordinary

procedure was carried out seems evident from

Moisture, per cent.

Qi oj ["Nitrate of baryta, per cent,

^ rt J „ potash, per cent

the different proportions of soluble and insolu-

ble gun-cotton in the specimens of Schuitao

powder supplied by Messrs Blissett and Messrs

Bland ; for it was found that on the washed

wood fibre from each being submitted to the

action of a mixture of alcohol and ether, about

one half of the former powder and two thirds

of the latter were dissolved out. This shows

that while the " Blissett" specimen contained

about one half its weight of insoluble or explo-

sive nitro cellulose, the " Bland" contained only

about one third—a difference which confirms

the result obtained by analysis as stated below.

The Soluble gun-cotton, ordinarily non-

explosive, may, however, be rendered explosive

by saturating it with bodies rich in oxygen,

which promote the decomposition and complete

the combustion of the fibre. Nitre is used

for that purpose, because it parts with its

oxygen readily; and nitrate of baryta is

also used, because, being more stable than

the nitre, it renders the combustion more

gradual than would be the case if nitre were

alone employed. When both are used, the

nitre, I should think, would start, and the

nitrate of baryta continue and finish the com-

bustion of the powder. The amount used is,

I suppose, the result of calculation and expe-

riment; but a powder containing little true

tri-nitro-cellulose should require more of these

salts than one containing much tri-nitro-cellu-

lose ; and an excess of the salts would lower

the rate of burning of the powder.

I will now give my analysis in full of the

three powders, viz.— (1) the ordinary powder

issued last season, being part of a supply ob-

tained from Messrs Bland, gunmakers, of the

Strand ; (2) some powder furnished by Messrs

Blissett, of Holborn, and alluded to in their

letter in the 'Field ' of Jan. 19th last, as having

damaged a gun made by them ; and (3) some

of the new powder of 1878, as used at the

' Field' trial of explosives in May last.

1878.

Blissett'a. Trial or New.

. 2-39 . . 2-97

. 16-59 . . 22-32

. 10-46 . . 6-47

1877.
Blaud's.

2-18

21-50

11-46

Yellow coloured organic substance,

L trace of chlorides, &c., undetermined

The converted wood fibre (nitro-cel-T

lulose) then remaining contained i

the following per-centage of mineral
j

matter J

5-0 6-0 2-95

The converted wood fibre (after allowing
for extraneous mineral matter) possessed the
following per-centage composition. I place

for comparison Professor Abel's determination

of the composition of tri-nitro-cellulose, and

two of the impurities found along with it, in

a parallel column.

These powders exploded at a temperature of

Carbon .

Hydrogen
Nitrogen
Oxygen.

Bland's.

28-75
3-49

10 80
5G06

Blissett's.

28-07
3-65

15-60

, 5268

Trial or New.

. 28-12 .

. 3-54 .

. 11-66 ,

. 56-68 .

Tri-nitro-

Cellulose.

, 24-24

. 2-3G

, 14-14

. 59-26

30-50

2-91
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about 190° C. (374° F.), the different sam-
ples varying but slightly. Pure gun-cotton is

stated by Professor Abel to explode at 150° C.

(302° F.) ; and black powders are said, by dif-

ferent autliorities, to explode at various tem-
peratures between 500° and 600° F., according

to the variation in their composition and manu-
facture.

In addition to the difference in chemical

composition of these Sdiultze powders, I

would point out that there is a difference in

density—the Blissett being heaviest, the

Bland next, and the New the lightest of the

three. I think this fact also has some bearing

on the violence of the explosion. In black

powders, I believe, a dense powder, speaking
generally, is stronger than a lighter one ; and
the Schultze patent states that hard woods
make more explosive powders—not, I take it,

because the composition is thereby altered, but

because a denser powder is produced. It

would appear to me, from the above analyses,

that the new trial powder should contain

rather more explosive force than the Bland
variety, though considerably less than the

Blissett. The result may, however, be modi-

fied by the difference in density of the

powders J and your practical experiments will

show how far this agrees with the results of

the shooting.

I have hitherto only spoken of the explosive

force of the powder; now I will touch on
another point—its tendency to spontaneous
decomposition. Knowing that, in the case of

gun-cotton, its stability is injured by a small

proportion of resin and other organic impuri-

ties, and by the presence of free mineral acids,

I did not expect to find this powder (made
from a less pure kind of cellulose, from which
also it must be somewhat difficult to wash all

traces of acid) equal in stability to gun-
cotton; and on subjecting the three kinds of

Schultze powder to the Government 'heat

test' of 150° F. (with a minimum of 10
minutes' duration), it was found that the

New or Trial (1878) Powder stood the test 12 m.
' Bland's ' sample „ 8 „
•Blissett's' sample „ 7„

This shows that the * new ' powder is very

stable, as it stood the test for two minutes

beyond the Government minimum, while the

other two samples were a good way below it.

The officials at Waltham Abbey would accept

no gun-cotton which did not stand the test for

ten minutes; and I have seen the best gun-
cotton stand it for fifteen.

Whether the loose granulated condition of

the Schultze powder, when stored, is sufficient

to neutralise this inferiority in purity, and
render a sample of Schultze, which only

stands the test of seven minutes, as little

liable to spontaneous combustion as gun-
cotton which stands the test for ten

minutes, there is at present no evidence to

show.

VOL. I.

To carry out this 'heat test' properly,

some practice is required ; so, in order to put
the matter beyond doubt, I called in the
assistance of my friend Mr Arthur Linnell,

F.C.S., chemist to tlie Gun-Cotton Company,
Stowmarket, a gentleman who uses the tei-t

daily, and who carried out the above
three experiments strictly after the manner
adopted by himself and by the Government
officials.

In addition to Mr Linnell's experiments,
I noted that the aqueous extract of ' Blissett

'

was very faintly acid ; that when heated in a
chest at 195° F. moist blue litmus was very
quickly reddened.

I think this serious defect (want of sta-

bility) is due to want of care in the washing

;

and I base this opinion on the following
facts

:

(1) The 'Bland' and 'Blissett' samples
(the powders of least stability) are of a deeper
tint than the ' new ' (due to the soluble yellow
impurity before mentioned). By continued
washing in warm water they become pale,

like the more carefully prepared new powder,
and the yellow substance is dissolved away.
Hence the lighter colour of the 'new' (and
most stable) indicates it has less of this

organic impurity.

(2) Sulphuric and nitric acids are used in

the dipping of the powder, but should be
entirely washed out, as they promote sponta-

neous decomposition. If left in, the sul-

phuric acid will, when the salts are added,

decompose the nitrate of baryta, forming
insoluble baric sulphate and free nitric

acid.

On experiment I ascertained that the
abnormally large quantity of mineral matter
or ash (5 and 6 per cent.) found in the in-

soluble part of the 'Bland' and 'Blissett'

powders is due to baric sulphate, and I

think the acidity of the aqueous extract is

due to the nitric acid thus set free.

Had this bai'ic sulphate been present in the

new powder, I should have thought it was
purposely formed in all to prevent access ot

moisture ; but, not finding this substance in

this carefully prepared sample, I attribute its

presence in the other cases to carelessness on
the part of the workmen.

I should state that all these powders con-

sisted of a granulated and consolidated pulp.

This improvement must, I think, have con-

siderable advantages over the sawdust form
previously adopted by the Schultze Company
inasmuch as it facilitates a more thorough

purification being carried out, and produces a

more homogeneous and equal powder. It is

possible, too, that working with pulp may be

of advantage, inasmuch as the company may
now, by varying the pressure in forming
the cake, obtain grains of any required

density.

In^ conclusion, I may say that, in my opinion

the most difficult task which the Schultze Com-
53
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pauy have had to encounter is that of obtain-

ing uniformity of strength in their explosive ;

and the ' Blisset' sample of their powder may
be looked upon as an experimental batch in

which (by altering the mode of procedure in

some such manner as I have indicated) they
made a powder with a large per-centage oftri-

nitro-cellulose, thus producing a more rapidly
burning substance, and consequently a more
violent explosion.

Taking all things into consideration, 1 think

the Schultze Company, in manufacturing a

nitro-explosive which gives the uniformity of

shooting power shown in your recent experi-

ments, have worked out a most troublesome
problem with remarkable success. The diffi-

culty of obtaining such results is evidenced by
the fact that so many inventions of a somewhat
similar character have been abandoned for

sporting purposes from a deficiency in this

respect.

But, however difficult it may be to manu-
facture a powder giving uniform shooting, it

is evidently possible, with suitable care to

produce (as the ' new' Schultze shows) a

wood powder which is perfectly safe and
stable, as far as spontaneous decomposition is

concerned. The company, therefore, if they
have not already done so, ought to take means
to prevent powder of the low stability of the
' Bland' and ' Blissett' samples being again
issued from their works.

P.S.—Since writing the above I have ex-

amined cursorily a sample of the ' Dittmar'
wood powder, an American variety of
* Schultze,' used by Captain Bogardus in

some of his recent shooting competitions.

The powder is somewhat darker in tint, and
of slightly larger grain, than the Schultze. In
density it is intermediate between ' Bland's'

and the ' new' powder ; and the charge in a

twenty-bore cartridge was forty-two grains.

This powder would seem to be made from solid

cubes of wood (not a pulped mass like the
present 'granulated' Schultze, or of sawdust
splinters like the old so-called 'cube'

Schultze). It contains no nitrate of baryta,

but has a small quantity of nitrate of potash
and soda. Possessing, as it would seem, there-

fore, a much smaller proportion of oxidizing

salts than the English Schultze, it should con-

tain, to make up for this loss of force, a

larger proportion of explosive pyroxylin;
but this is a point I have not experimentally
determined. (' Field,' August 3rd, 1878,
No. 1336, p. 143.)

Gunpowder, White. Syn. Blasting pow-
der. Frep. 1. See Blasting Powdee,
No. 3.

2. Yellow prussiate of potash and white
sugar, of each 1 part ; chlorate of potassa, 2
parts; powder each separately, and mix them
well, but carefully, with a bone or wooden
knife. It may be granulated like gunpowder,
by making the powder iuto a paste with a

little water, and pressing the mass through a
parchment sieve.'

GUN'JAH. See Hemp (Indian).

GUT, Syn. Fishing gut, Silkwoem g.
This is obtained from the Bombyx inori (Linn),
or silkworm caterpillar. Prep. The silkworms,
when just ready to spin, are steeped in strong
vinegar for 12 hours in warm weather, or 2
or 3 in cold weather, and are then broken in
half, and stretched out as far as possible on a
board, furnished with slits or pegs to hold
them; in this state they are allowed to dry
in the sun or a warm place.

Oos. Used by anglers. The worms may be
known to be going to spin by refusing food,

and by having a fine silken thread hanging
from the mouth.
GUT'TA PERCHA. The concrete juice of

the Isonandro Qutta, a tree growing only in

the Malayan Archipelago, and of other species

of the same genus. The stem of the gutta-
percha tree grows to the diameter of 5 or 6
feet, and on being notched yields a milky
juice, which, after exposure to the air for some
time, solidifies, forming the gutta percha of
commerce. It arrives in this country in ir-

regular blocks of some pounds in weight,
usually containing a large portion of impuri-
ties in the form of pieces of wood, stones, and
earth. To prepare this crude product for

manufacturing into useful articles, the blocks
are first cut into slices, and then torn into

shreds. These are softened by hot water, and
kneaded in a * masticator,' the stones, earth,

and other impurities, being gradually washed
away by water. After several hours the
gutta percha is found to be kneaded into a
perfectly homogeneous mass, which is rolled

or drawn into sheets, bands, or tubes, as

required.

Prop., S^c. Gutta percha is a tough, in-

elastic substance, becoming soft and plastic at
212° Fahr., at which temperature two pieces

may be firmly welded together. It is one of

the best insulators of electricity, is imper-
vious to moisture, and resists the action of

acids and alkalies to a great extent. Its best

solvents are benzol, chloroform, bisulphuret

of carbon, rectified mineral naphtha, and rec-

tified oil of turpentine. All these dissolve it

readily. According to the analysis of Payen,
the purified gutta percha of commerce consists

of 75 to 828 of chemically pure gutta percha,

which is insoluble in ether and alcohol, and a

white and a yellow resin, soluble in boiling

alcohol,

TJses. These are numerous and varied. No
substance, perhaps, with the exception of

caoutchouc, has been ' tortured ' to so many
diflferent purposes. Its perfect plasticity when
warm, and its capability of receiving the

most delicate impressions, render it invalu-

able in many cases where india rubber would
be useless. Beautiful mouldings, picture-

' See the precautions noticed underBLASTiwo Powdeb,
page 230.
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frames, and a number of ornamental articles,

are made from it. To the chemist and photo-

grapher it is of great use as a material for

makiug bottles, carboys, photographic baths,

and voltaic battery cells. One of the most

important uses to which it has been applied

is for enclosing the metallic wires used for

telegraphic purposes. Its indestructibility by

water, its plasticity, and high insulating power,

have rendered it particularly valuable for this

purpose. At the Inti'rnational Exhibition of

1862 the Gutla Percha Company exhibited

one mile of covered wire perfectly insulated,

which was hardly thicker than common sewing

cotton. Gutta percha may be rolled into

thin transparent sheets, which, being perfectly

impervious to moisture, are well adapted for

surgical purposes. Again, a Folution of gutta

percha in chloroform forms an excellent dress-

ing for incised wounds, and a protection for

abraded surfaces, burns, &c. It is used in the

same way as collodion.

Gutta Percha, Purified. Dr Cattell, of Lon-
don, has succeeded in purifying gutta percha

so perfectly from all extraneous matter, that

it presents the appearance of ivory. The raw
material is dissolved in a certain solvent, and
the solution most carefully filtered until it

leaves on evaporation the gutta percha in a

pure milk-white condition.

GYP'SUM. This is native suljihate of lime.

When baked, to deprive it of water, and
ground, it forms plastee of Paris. Gypsum
is an excellent manure for certain soils.

HAARBALSAM,Vegetabilisclier—Vegetable
Hair Balsam (Job. Andr. Hauschild, Leipsic).

A decoction of burdock root, containing a

little spirit and coloured green with indigo.

(Konig.) Hager analysed a turbid brownish
fluid, which deposited a brown precipitate on

standing, and when filtered consisted of a
decoction of burdock root with 20 per cent, of

spirit.

Haarbalsam Mailandischer — Mailand's

Hairbalsam (Kreller, Nuremberg). Beef
marrow, 40 parts; cinchona extract, 5 parts;

balsam of Peru, 1 part ; storax, 1 part ; oil of

bergamot, 1 part; oil of lemons, ^ part.

(Hager.)

Haarbalsam Ostindischer— East Indian
Hairbalsam (Dr Ayer). Contains sugar of

lead, sulphur, glycerin, oil of lavender, and
water.

Haarbalsam (J. F. Schwarzlose Sohne,
Berlin). A brownish-yellow spirituous aro-

matic fluid, having nearly the composition of

eau de Cologne, with liquid storax, carbonate
of potash, and a fat—perhaps derived from
cantharides. (Eager.)

Haarbalsam (A. Marquart, Leipsic). A
mixture of 83 grammes water perfumed with
eau de Cologne, with 12 grammes glycerin,

4'25 grammes milk of sulpbur, and 1'2

gramme lead nitrate.

HAD'DOCK. A small sea-fish, allied to the

cod, and esteemed an excellent article of food.

It is the Gadus ceglefinus of Linnseus. Split,

smoked, and dried, it is common in the smaller

shops of London.
H.aiMATEM'ESIS. In pathology, vomiting

of blood. See Stomach Affections.
H.aEiy['ATITE. Syn. Hematite. In mine-

ralogy, one of the most important iron ores.

Two kinds are distinguished, the red, which
is an anhydrous peroxide of iron, and the
brown, which is the liydrated peroxide.

H^aiMATOCRYS'TALLIN. A crystalline

substance obtained by the action of oxygen
and afterwards carbonic acid on the ' clot' of

blood.

H^IMATOS'IN. Syn. H^matin, Red pig-
ment OF BLOOD. The red cnlouring principle

of the blood. It is not known in a state of

purity. It differs from the other animal prin-

ciples in containing, as an essential ingredient,

the se^^quioxide of iron.

H^MATOX'YLIN. A principle obtained by
Chevreul from common logwood (HcBtnatoxyIon
campechianum),aud on which its colour appears
to depend.

Frep. 1. Infuse logwood chips in water, at

a temperature of about 130° Fahr., for 12
hours, filter, and evaporate to dryness in a
water bath ; digest the residuum in rectified

spirit for 24 hours, again filter and evaporate

;

then add a little water ; again gently evaporate
and set aside the solution in a cold place that

crystals may form ; these must be washed in

rectified spirit and dried.

2. Digest powdered hard extract of logwood
in rectified spirit, and proceed as last.

3. Powdered logwood is mixed with sand
and digested for several days in pure ether;

the resulting liquid is filtered, evaporated to a
syrup, and set aside to crystallise.

Prop., S^c. Brilliant reddish-white or straw-
yellow crystals, soluble in boiling water, form-

ing an orange-red solution which turns yellow

as it cools, but resumes its former colour on
being heated. Alkalies in excess change its

colour successively into purple, violet, and
brown; acids brighten it; with the metallic

oxides it forms compounds having a blue,

purple, or violet colour.

H.a:MOP'TYSIS. In pathology, spitting of

blood. It generally arises from extreme ful-

ness of the blood-vessels of the lungs, or the
rupture of blood-vessels, as a consequence of

ulceration ; but sometimes it is induced by
excessive exertion or external violence. De-
pletion, aperients, acidulous and astringent

drinks, and nauseants, are the usual remedies.

Acetate of lead, in small doses, has been re-

commended for this affection. When this sub-

stance is given, it should be accompanied with
a sufiicient quantity of free acetic acid, to

prevent its being converted into the poisonous
carbonate of lead in the system.

HiEM'ORRHAGE. Syn. Hemoebhage ;

H^smobbhaqia, L. a bleeding or flow of
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blood. Blpeding may be divided into active,

passive, and accidental.—Active Lsemorrliage

is that arising from a full state of the vessels,

or plethora. — Passive haemorrhage, from
general debility of the system, and of the

blood-vessels in particular.—Accidental hse-

morrhage, from external violence, as blows,

wounds, &c. The first generally requires de-

pletion, and the second the usual treatment to

establish the general health and vigour of the

body. The bleeding from wounds, if extensive,

should be arrested by tying the ruptured
blood-vessels ; or where this cannot be done,

and in less important cases, by the application

of styptics, as creasote, sulphate of iron, in-

fdsioa of galls, compound tincture of benzoin,

&c.

HAIE. Si/n. Capiilus, Piltts, L. The
hair of the human head has continually formed
a subject for the chisel of the sculptor, the

pencil of the artist, and the lay of the poet.

Nor is this surprising, since all the features of

the face, as well as the head it covers, derive

from it additional finish and unequalled grace.

The hair is, indeed, one of the greatest aux-

iliaries of personal beauty, and imparts to it

some of its principal charms. All nations, in

all ages of the world, have been unanimous in

their admiration of luxuriant and flowing or

gracefully arranged hair.

Of all organic substances, hair is the one
least liable to sufEer spontaneous change. It

is also less affected by aqueous liquids than
most other substances. Hence its value in

various branches of the useful arts.

The preservation of the hair of the head,

independently of its connection with personal

beauty, is a matter of the utmost importance
in relation to hygiene. In other parts of this

work, we have referred to its management
under various conditions, but a few observa-

tions may be added here.

When the hair is in a weakly state, and
either falls off! or grows feebly, frequently

cutting it will be found of the greatest ser-

vice. " In the arrangement of the hairs on the

surface of the body, it might be inferred that

little existed to excite attention; but this is

not the fact, if we are to judge by the careful

investigations to which the subject has given

rise. The hair- tubes are not placed perpen-
dicularly, but obliquely, in the skin; hence
the direction of the hairs, after their escape
from the tubes, is in the same sense inclined

towards the surface ; and the * set ' of the hair,

from the root to the point, is governed by a
law as precise as that which regulates any
other of the secondary vital functions. Thus,
on the head, the hair radiates from a single

point, the crown, to every part of the circum-
ference, making a gentle sweep, behind to-

wards the left and in front to the right.

The direction of this sweep is naturally indi-

cated on the heads of children, and is that in

which the hair is turned." (Eras. Wilson.)
The same occurs on the face and other parts

of the body. In making our toilet, this natu-
ral arrangement of the hair should be inter-

fered with as little as possible. Combing it

or banding it in an opposite direction to that
which it naturally assumes, is highly preju-

dicial to its healthy growth, and if long per-

severed in, leads to its premature and rapid

decay. The practice now common among
ladies, of throwing the hair from the forehead

towards the back of the head, is of this repre-

hensible character.

In addition to our remarks elsewhere, we
may here observe, that all the various systems
proposed for strengthening or restoring the
hair depend for their efiicacy upon simple
excitation or stimulation of the skin. Friction

with the hair-brush, and the use of the ordi-

nary hair-oils, pomades, and washes, are of
this kind. The various advertised nostrums
for reproducing or restoring the hair are

either stimulants or rubefacients of more or

less activity, or are emollients, which are di-

rected to be applied by friction, in such a
manner as to set up a considerable amount
of irritation. When the affection depends on
the languid circulation of blood in the part,

this treatment often succeeds ; but when the
hair-bulbs are withered or decayed, or the
scalp much attenuated, the restoration of the
hair is an impossibility. See Baldness.
HAIE COSMETICS. Under this head are

included all preparations which are used for

beautifying, preserving, or restoring the hair.

These are fully described in different parts of
this work, and we shall here merely name the
principal heads under which they will be
found. The hard pomatums used for keeping
the hair, moustache, and whiskers, in form,
and sometimes to colour them at the same
time, are noticed under Cosmetiqtte ; the mu-
cillaginous preparations for stiflFening the hair,

under Fixature ; the compounds for remov-
ing superfluous hairs, under Depilatoby ; the
applications for the cure and prevention of
baldness, under Pomades and Washes ; and
those employed to cleanse or beautify the hair

under the last two heads, and under Haib
Dyes and Oils.

HAIR DYES. Syn. TrNCTTTEA cappillobum,
L. The practice of dyeing the hair is of

great antiquity; and though not so common
as formerly, it is still far from infrequent at

the present day. The numerous preparations

vended for this purpose have generally a basis

of lead or silver. Bismuth, pyrogallic acid,

and certain astringent vegetable juices, are

also occasionally thus employed. The follow-

ing list embraces all those of any value :

JPrep. 1. Litharge, 1 part ; fresh-slaked

lime and starch, of each 2 parts ; all in fine

powder, and perfectly dry ; mix, and keep the

compound in well-corked bottles. This pow-
der is to be made into a thin paste or cream
with water (for black), or milk (for brown),

and applied to the hair (previously freed from

grease with soap and water, and dried), by
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meang of a spong^e or brush, or the fingers

;

observing to rub ic well into the roots, and to

pass a comb for some time through it, to

ensure its coming in contact with every part.

The whole must be then covered with a moist
leaf of cotton wadding, or some brown paper
several times doubled and well damped with
hot water, and allowed to remain so (or 3 or 4
hours, or even longer; or an oil-silk cap, or a
bladder, may be worn, the object being simply
to prevent the evaporation of the moisture.
After a sufficient time has elapsed, the powder
may be removed by rubbing it off with the
fingers, and afterwards washing it out with
warm soap-and-water. A little pomatum or

hair-oil will restore the usual gloss to the hair.

Another method of operating is to apply the
cream or paste as before, and then to keep
rubbing it about the hair with a brush as long

as may be required, occasionally adding a few
drops of hot water to preserve the whole
moist. In this way the action of the dye is

facilitated, and the process concluded in a
much shorter time.

2. Lime (slaked in the air), 2 parts ; car-

bonate oflead (pure white lead), 1 part; mixed
and applied as the last.

3. (Aqua Ohientaiis.) From grain silver,

2 dr. ; steel filings, 4 dr. ; nitric acid, 1 oz.

;

soft water, 1 1 fl. oz. ; digested together, the

solution being afterwards diluted with water,

3J fl. oz., and filtered. Applied by means of a
fine-toothed comb, or a half-worn tooth-brush

to the hair, previously well cleaned with soap
and water, and dried.

4. (Aegentan tinctuee.) From nitrate

of silver, 1 dr. ; eau de rose, 1 fl. oz. ; nitrate

of copper, 2 gr., or q. s. to impart a slight

greenish tint. Used as the last.

5. Dr Cattell.) Nitrate of silver, 11 dr.

;

nitric acid, 1 dr. ; distilled water, 1 pint ; sap

green, 3 dr. ; gum arable, I5 dr. ; digest to-

gether. Used as No. 3.

6. No. 1 Solution. Gallic acid, 7^ gr.

;

acetic acid, 20 min. ; distilled water, 1 fl. oz.

No. 2 Solution. Nitrate of silver, in crys-

tals, 3O4 gr. ; distilled water, 1 fl. oz. ; am-
monia sufficient to form the precipitate formed
at first.

7. (Chestnut haie dye.) " We have met
with the following, but do not guarantee it :

—

Permanganate of potash gives the hair a beau-

tiful chestnut-brown colour, varying according

to the strength of the solution of the salt.

A good formula is permanganate of potash,

1 dr. ; powdered gum Arabic, 2 dr. ; rose water,

3 oz. ; mix. Apply carefully with a tooth

bi'ush so as to avoid staining the skin. (' Che-
mist and Druggist.')

8. (Haie eestoeeb.) This is in reality a

dye. Sulphur, 45 gr. ; acetate of lead, 20
gr. ; glycerin, 5 oz. ; water to make up 10 oz.

9. (Golden hair dte, Aureoline.) A so-

lution of peroxide of hydrogen in water j con-

taining from 3 to 6 per cent, of the per-

oxide.

10. (Beown haie dye.) Acetate of lead,

2 dr. ; hyposulphate of soda, 1 dr. ; rose water,

14 oz.; glycerin, 2 oz. Dissolve the acetate
of lead and the hyposulphite in separate por-

tions of the rose water; filter sefarately, mix
the solutions, and add the glycerin.

11. (A harmless haie dye. Dr Hager.)
Ten parts of subnitrate of bismuth, and 150
parts of glycerin are mixed in a glass vessel

and heated in a water bath ; solution of potash
is then added in small portions, and with con-
tinued agitation, until a clear solution has been
obtained, to which a concentrated solution of
citric acid is added until merely a slight alka-

line reaction is observed. Enough orange-flower
water is added to make the whole liquid weigh
300 parts ; the addition of a small quantity of
a solution of an aniline colour completes the
preparation.

12. (Chevallier.) Fresh-slaked lime, 5 dr.

:

water, I3 oz. ; mix, strain through gauze, and
pour the milk into a four-ounce bottle. Next
dissolve sugar of lead, 5 dr., in water, 3 fl. oz.

;

add to this solution, dry slaked lime, 1 dr., stir

well together, wash the precipitate with a
little soft water, drain off the water, then add
it to the milk of lime in the bottle, and shake
the whole well together, and again before use.

Applied as No. 1 ; but it acts much more
quickly.

13. (Delcroix.) From acetate of lead, 2 oz.

;

prepared chalk, 3 oz. ; quicklime, 4 oz. ; each
in an impalpable powder. Used as No. 1.

14. (Eau d'Afeique—Hopekirk.)

—

a. Ni-
trate of silver (cryst.), 1^ dr.; distilled water,

2 fl. oz. ; dissolve, and pour the solution into

the bottles labelled ' Solution No. 1.'

—

h. Li-

quor of potassa, 3 dr. ; sulphydrate of ammo-
nium, 7 dr.; water, 1 fl. oz. ; mix, and pour
the liquid into the bottles labelled * Solution

No. 2.' For use, the air is moistened by means
of a small-toothed comb or tooth-brush, with
the Solution No. 1, either alone or diluted

with a little water; care being taken to avoid

touching the skin, if possible. After the lapse

of 8 or 10 minutes the Solution No. 2, diluted

with at least 5 times its measure of water, is

applied in the same manner, and any spots on
the skin removed by rubbing them with the

corner of a napkin wetted with the liquid.

The skin is then sponged clean with a little

warm water, and wiped dry, and the hair is

arranged with the comb as usual. It is better

to avoid rubbing it or washing it for a few
hours. Sometimes the process is reversed,

and the liquid No. 2 applied first. In this

way the stains on the skin are more readily

removed, but the dye is less permanent than
when the other plan is adopted.

15. (Eau d'Egypte.) Resembles No. 4
i^ahove).

16. (Essence oe Tyee.) Resembles the

last.

17. (Geecian water.) Resembles No. 3,

or 4. '

18. (Dr Hanmann.) Litharge, 275 gr.
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(say 1 part); cuicklime, 1875 gr. (or 6f
parts) ; hair powder (or starch), 930 gr. (or

3^ parts) : all in fine powder. Used as No. 1.

19. (Hewlet's.) Resembles Spencer's (No.

28).
20. (iNSTANTANEOirs.) Moisten the hair

first with a solution of nitrate of silver in

water (1 to 7 or 8), and then with a weak
solution of sulphydrate of ammonium. The
colour of the hair, unaltered by the silver

solution, instantly turns black when moistened

with the sulphuret. See Eatj d'Afeiqub.
21. (La Forest's.) See Washes.
22. (Orfila's. From litharge, 3 parts

;

quicklime, 2 parts ; starch, 1 part. The ori-

ginal form for this article is as follows :

—

Sulphate of lead. 4 parts ; dry fresh-shiked

lime, 5 parts ; water, 30 parts ; boil 1 hour,

collect the paste on a piece of calico, and
apply it in a similar manner to No. 1.

23. (Pomade dye.)—a. Nitrate of silver,

1 part ; nitric acid, 2 parts ; iron filings, 2

parts ; mix, and let them stand together for

4 or 5 hours, then pour them on oatmeal, 2

parts ; next add, lard, 3 parts ; and mix well

together.

b. From nitrate of silver and cream of tar-

tar, of each 1 dr.; liquor of ammonia, 2 dr.;

dissolve, add of lard, 4 dr.; and mix well to-

gether.

24. (PouDBE d'Italie.) Resembles Orfila's

(No. 22.)

25. PYEOGAiiLic STAIN.) A weak solution

of crude pyrogallic acid. Another article sold

under this name is prepared by distilling

nutgalls (coarsely powdered) in a retort, dis-

solving the solid acid which sublimes in a little

hot water, and after mixing this with the acid

liquid which also passes over, adding a little

rectified spirit. The floating oil is then sepa-

rated and the solution filtered.

26. (Redwood.) Litharge, 2 oz. ; slaked

lime and powdered starch, of each 1 oz. ; liquor

of potassa, 2 dr. ; water, q. s. to form a thick

cream. Used as No. 1.

27. (Redwood.) Liquor of potassa and dis-

tilled water, of each 1 pint; mix, and pass

sulphuretted hydrogen through the liquid until

it is saturated. Of this solution take 20 oz.

;

liquor of potassa, 4 oz.; mix, and label it

' Solution No. 1.' Next dissolve nitrate of

silver, 1 dr., in distilled water, 2 oz.; and
label the liquid ' Solution No. 2.' Used in the

same manner as No. 8 and 20.

28. (Spencer's.) From sap green, | dr.;

nitrate of silver, 1 dr. ; hot water, 1 oz. Ap-
plied as No. 3.

29. (Tincture of wainut.) A strong

tincture of the shells of green walnuts, scented

with oil of lavender.

30. (Ure.) Litharge, fresh-slaked lime, and
bicarbonate of potassa, mixed in various pro-

portions, according to the shade of colour

desired. Used like No. 1.

31. (Warren's.) From litharge, 1 oz.

;

white lead, 2 oz. ; quicklime (in fine powder).

16 oz. ; mix, sift through lawn, and at once
bottle the mixture. Used like No. 1. Mixed
with water, it is said to dye the hair black;
with milk, brown.

32. White lead, 1 oz. ; fresh slaked lime,

1-2 oz. ; litharge and oxide of bismuth, of each

i oz. ; water, 1 pint; mix, boil 15 minutes,
with frequent agitation, cool, pour it into a
bottle, add of solution of ammonia, \ fl. oz.,

shake the whole frequently for some hours
and the next day pour ofi' the liquid portion
from the white sediment which forms the dye.

Used like No. 1. It is applied for 8 or 10
minutes for a brown ; 30 minutes, or longer,

for a black. For the first, it is washed ofE

with water containing a little common soda.

33. The juice of the bark or shell of green
walnuts, applied with a sponge. (Paulus
^^gineta.)

34. A leaden comb used daily is said to

darken the hair, but we have known persons
persevere in its use for months without any
perceptible change occurring. Premature
baldness is a frequent consequence of its use.

Ohs. It is right to inform the reader that
all those compounds which contain nitrate of

silver stain the skin as well as the hair. These
stains may be removed, when quite recent, by
rubbing them with water containing a little

sulphydrate of ammonium (see above) or iodide

of potassium in solution; but as this is attended
with some trouble and inconvenience, the best
way is to avoid the necessity of doing so. The
hair-dressers adopt the plan of smearing hard
pomatum over the skin immediately surround-
ing the hair, to protect it from the dye. By
very skilful manipulation, and the observance
of due precautions, the hair may be thoroughly
moistened with the above fluids, without touch-
ing the adjacent skin, but this can only be
done, in the case of the hair of the head, by a
second person. This has led to a preference

being given by many to the compounds con-

taining lead, as the colouring matter formed in

them does not stain the skin. The hue given
by the latter (when pale) is very apt to possess

an unnatural redness, but all the shades of
colour given by the preparation of silver are
rich and unexceptionable. Pyrogallic acid, and
the juice of walnuts, also stain the skin, al-

though less intensely and permanently than
nitrate of silver.

The detection of dyed hair is often a matter
of importance in medico-legal research. The
presence of silver may be shown by digesting

the hair in a little weak chlorine water or

hydrochloric acid, when the resulting chloride

of silver may be dissolved out with liquor of
ammonia, and submitted to the usual tests.

Hair containing lead, when digested in dilute

nitric acid, gives a solution of nitrate of lead,

in which form it is readily detected. See
Lead and Silvee.

All tlie preceding compounds are for dyeing
living hair (human) ; horse-hair, bristles, &c.,

and other dead hair, may be readily stained by
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tftt'epinf^ them in any of the ordinary liquid

dyes, more especially those employed for

wool and silk. See Pomades, Washes,
&c.
HAIRWASH, Golden, or Auricomus, is a

clear inodorous fluid, which is said to dye hair

blond or yellowish red, and really does so.

Sold in bottles containing 250 grammes.
When exposed to the air the fluid decomposes
with time. This hair-dye is an aqueous solu-

tion of hydroxyl contaminated with traces of

baryta, and can be prepared as follows :—17
parts crystallised caustic baryta and 3 parts

potassium chlorate, intimately mixed in fine

powder, are melted by a gentle heat. The
mass must be washed with cold water to

removethe potassium chloride, and the residue

shaken in the cold with a solution of 8 parts

glacial phosphoric acid in 25 parts water, the

whole being cooled with ice. When the per-

oxide of barium is decomposed, the fluid

should be decanted from the precipitate.

(Hager.)

HALL MARKS. The 'Hall Marks' on
articles in gold and silver not only inform us

of their fineness, but furnish us with other

important particulars.

Tlie Hall Mark (proper) denotes the place

of manufacture or assay, being an anchor, for

Birmingham; a dagger or 3 wheat sheaves,

for Chester: Hibernia, for Dublin; castle and
lion for Edinburgh ; castle with 2 wings, for

Exeter; tree and salmon with a ring in its

mouth, for Glasgow ; leopard's head for

London ; 3 castles, for Newcastle-on-Tyne

;

a crown, for Sheffield ; and five lions' heads

and a cross, for York.'

The Duty Mark is the head of the Sove-

reign, showing that the duty is paid.

The Date Mark is a letter of the alphabet,

which varies every year, and with the different

companies, thus : the Goldsmith's Company of

London have used from 1716 to 1755, Roman
capital letters; from 1756 to 1775, small

Roman letters ; from 1766 to 1795 old Eng-
lish letters ; from 1796 to 1815, Roman capital

letters, from A to U, omitting J ; from 1816
to 1835, small Roman letters, a to u, omitting

j ; from 1836, old English letters.

The Standard Mark for gold is, for England,
a lion passant ; Edinburgh, a thistle ; Glasgow,

a lion rampant ; Ireland, a harp crowned.

For silver, a figure of Britannia, If under
22 oarats, gold has the figures 18.

The Manufacturer's Mark is the initials of

the maker, as S. H., W. T., C. E., &c.

HAL'OGENS. In chemistry, a name given

by Berzelius to chlorine, bromine, iodine, and
fluorine. These elements unite with metals to

form compounds called ' haloid salts.'

HAMBURGH POWDER. The material

tnown under this name is used to adulterate

chicory. It is composed of roasted and ground
peas, coloured with Venetian red.

HAMS. These are usually prepared from
the legs of bacon pigs, but those of the sheep

are also sometimes used for the same purpose.

Smoked dam is strong eating, and rather fit

for a relish than for diet, and should be parti-

cularly avoided by the dyspeptic and by con-
vale!3cent9.

Choice. A sharp knife thrust under the
bone should have a pleasant smell wlien with-
drawn. The recently cut fat should be hard
and white, the lean fine-grained, and of a
lively red. Those short in the hock are the
best.

Curing. An ordinary sized ham requires

nearly three weeks, if wet salted, and about a
month if dry salted, to cure it perfectly. At
the expiration of this time they are ready
for smoking. Mutton hams should not lie in

pickle longer than 12 or 14 days.

Cooking. Hams should be put into the
water cold, and should be gradually heated.

A ham of 14 lbs. will take about 4 hours, one
of 16 lbs. will take 6^ hours, and one of

20 lbs. about 5| hours, to dress it properly.
" If it is an old ham, it should be soaked for

12 hours previously." (Soyer.)

Pres. Most grocers and dealers in hams
enclose them, after being smoked, in canvas,

for the purpose of defending them from the

attacks of the little insect, the Dermestes lar-

darius, which, by laying its eggs in them, soon

fills them with its larvae or maggots. This trou-

blesome and expensive process may be alto-

gether superseded by the use of pyroligneous

acid, applied by means of a painter's brush.

HANDS. Dirty and coarse hands are no
less the marks of slothfulness and low breed-

ing, than clean and delicate hands are those of

cleanliness and gentility. To promote the

softness and whiteness of the skin, mild emol-

lient soaps, or those abounding in oil, should

alone be used, by which means chaps and chil-

blains will generally be avoided. The coarse,

strong kinds of soap, or those abounding in

alkali, should for a like reason be rejected, as

they tend to render the skin rough, dry, and
brittle. The immersion of the hands in alka-

line lyes, or strongly acidulated water, has a

like effect. When the hand are very dirty, a

little good soft soap may be used with warm
water, which will rapidly remove oily and
greasy matter. Fruit and ink stains may be

taken out by immersing the hands in water

slightly acidulated with oxalic acid or a few
drops of oil of vitriol, or to which a little pearl-

ash or chloride of lime has been added; ob-

serving afterwards to well rinse them in clean

water, and not to touch them with soap for

some hours, as any alkaline matter will bring

back the stains, after their apparent removal

by all the above :^ubstances, except the last.

The use of a little chloride of lime and
warm water, or Gowland's lotion, imparts a

delicate whiteness to the skin ; but the

former should be only occasionally used, and

should be well washed off with a little clean

water to remove its odour. Glycerine em-
ployed in the same manner renders the skia
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soft, wliite, and supple. The use of a little

saudor powdered pumice stone with the soap

will generally remove the roughness of the

skin frequently induced by exposure to cold.

The hands may be preserved dry, for delicate

work, by rubbing a little club moss (iTCOPO-
DIUm), in fine powder, over them. A small

quantity of this substance sprinkled over the

surface of a basin of water will permit the
hand to be plunged to the bottom of the basin

without its becoming wet.

HANG'ING. In cases of suspended anima-
tion from hanging, the assistance must be
prompt and energetic. The body on its dis-

covery should be instantly relieved from the

state of suspension and all pressure about the

throat. The remedial treatment chiefly consists,

in the severer cases, in cupping the temples or

opening the jugular vein, and so relieving the

head of the blood which is accumulated in its

superficial veins in consequence of strangula-

tion. When the body is cold, friction, and
the other means used for restoring the animal
heat in drowned persons, should be resorted

to. See Asphyxia and Deownikg.
HAED'NESS. Compactness; solidity; the

power of resisting abrasion. Mineral sub-

stances are frequently distinguished and iden-

tified by their relative hardness. This is as-

certained by their power to scratch or be
scratched by one another. A valuable table

on this subject will be found in the article on
Gems.
HAR'MAIINE. Syn. Haemaiina. An

alkaloid, forming yellow-brown crystals, dis-

covered in the seeds of Peganum harmala.
It has a bitter astringent and acrid taste, is

soluble in alcohol, and forms yellow, soluble

salts with the acids. It has been proposed as

a yellow dye. By oxidation it yields another
compound (harmine), which is a magnificently

red dye-stuff, easily prepared and applied.

The seeds are produced abundantly in Southern
Kussia.

HAR'NESS POLISH. See Blacking, &c.

HARTS'HORN Syn. Coenu ceevi, C.

CEEViNFM, CoENtr (Ph. L.) L. The " horn
of the Cervus elephas" (Ph. L.) or stng.

Hartshorn, Burnt. Syn. Coenu trsTUM (Ph.

L.), CoENTj CEEVI rsTUM, L. Prep. (Ph. L.

1836.) Burn pieces of harts' horns until per-

fectly white, then grind and prepare them in

the same way as directed for prepared chalk.

Ohs. Finely powdered bone-ash is usually

sold for burnt hartshorn, and possesses exactly

the same properties.

—

Dose, 10 to 30 gr., or

more 2 or 3 times a day, in rickets, &c
Hartshorn Shavings. Syn. Haetshoen

RASPINGS ; RaEURA coenu CEEVI, RaMENTA
c. c, L. Obtained from the turners. Boiled
in water, it yields a nutritive jelly. Used by
straw-plait workers to stiffen bonnets, &c.

HATCHING. See Incubation.
HATS. Those should be chosen possessing

a short, smooth, fine nap, and a good black
colour; and sufficiently elastic to resist ordi-

nary wear and tear, without breaking or giving
way. The hat beush for daily use should be
made of soft hairs, but a stifEer one should be
employed occasionally, to lay the nap smooth
and close. Grease may be removed by means
of porous brown paper, and pressure with a
hot iron.

HAY-EEVEE. Syn. Hat-ASTHMA, Ca-
TAEEHtrs ^STiVAS. Dr Aitken defines this

affection as " a variety of asthma or catarrh,

occurring genei-ally duringthe summer months,
especially during the inflorescence of the hay
crop, or during the drying or conversion of

the newly-mown grass into hay, in May and
June." The disease is distinguished by ex-

treme irritation of the eyes, nose, and the whole
of the air-passages, these symptoms giving rise

in succession to troublesome itching of the eyes

and nose, frequent paroxysms of sneezing,

with copious discharge from the nostrils,

pricking sensation in the throat, cough, tight-

ness of the chest and difiiculty of breathing,

accompanied sometimes with, and sometimes
without, great mucous expectoration. The
inhalation of the powder of ipecacuanha sets

np similar symptoms with some persons.

Dr Aitken's definition of hay-fever seems to

point to what is pretty generally accepted as

its cause, viz. the inhalation of minute and
impalpable emanations from certain grasses

given off during the period of their flower-

ing and subsequent conversion into hay.

This supposition as to the origin of this

disease derives support from the circum-

stance, that it always takes place during

the hay season, and at no other ; and also

that it may be cured by the avoidance of hay-

fields and hay-stacks. " Hence going to the

sea-coast, and especially to those pai'ts of the

coast that are barren of grass, offers a means
of protection ; and when this cannot be done,

such persons obtain refuge in some measure
from the cause of irritation, by remaining
within doors and shutting out as much as

possible the externalair during the hay-crop."^

Furthermore, those whom the disease attacks

are not particularly subject to catarrh at other

times.

Treatment.—Numerous remedies have been
proposed and employed for hay-asthma. Dr
Elliotson suggests the mild fumigation of the

patient's apartment by means of the solutions

of the chlorides of lime or soda ; and further

advised the suff'erers using a smelling bottle

containing one or the other of the chlorides.

He also employed with success the sulphate of

quinine and iron. Mr Gordon recommends the

tincture of Lobelia inflata, with the use of the

cold shower-bath. Tincture of nux vomica is

also said to have been used with good results,

as also has Fowler's solution of arsenic, with

very decided advantage, byDr Mackenzie.

These potent remedies, however, should only

be administered under the supervision of a

qualified medical practitioner. An esteemed
1 Sir Thomas Watson.
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medical friend assures us he has employed the

new remedy, QMJ«e/wOT(thealkiiloid of the East

India red bark), with the happiest etl'ects.

He gives four grains of the quinetum three

times a day. The use of an ori-nasal respira-

tor of cotton wool has also been suggested.

Great relief has, we know, in a great number
of cases, been experienced by snuffing from a

smelling bottle containing the following in-

gredients:—Pure crystallised carbolic acid, 1

dr.; sesquiearbonate of ammonia, 1 oz.; wood
charcoal, 1 oz. ; oil of lavender, i dr. ; com-
pound tincture of benzoin, ^ oz. ; all reduced to

line powder, and thoroughly mixed,
HEAD'ACHE. Si/n. Cephalalgia, L. In

pathology, pain in ttie head. The symptoms of

this very general complaint are too well known
to require any description. According to pa-

thologists, headache arises either from a sym-
pathy with the stomach and chylopoietic (chyle-

forming) viscera, or from a weakness or ex-

haustion of the power of the encephalon. The
former may be called sympathetic headache,
and the latter neevous headache. When it

attacks only one side of the head it is called

HEMICEANIA. The treatment of the first

form should consist in restoring the healthy
action of the stomach, by the administration

of aperients, and by the use of proper food
and exercise ; or when that viscus is over-

loaded with undigested food, by the exhibition

of an emetic. For this purpose \ to \ an oz.

of ipecacuanha wine may be taken in a cupful
of warm water, which will generally relieve

the stomach, especially if its action is assisted

by di inking copiously of warm water. Head-
ache is a common accompaniment of indiges-

tion and stomach disease, and in general it

will be found that whatever will remove the
one will also cure the other. Nervous head-
aches are relieved by nervous tonics and sti-

mulants, as bark, cascarilla, calumba, and gen-
tian, camphor, ammonia, ether, and wine, the
latter in a state of considerable dilution. A
cup of strong coffee or strong green tea often
acts like a charm in removing this species of

headache. Small doses of tincture of henbane
have also often a like effect. 20 or 30 drops
of laudanum, or, preferably, half that number
of liquor opii sedativus, may be taken with
advantage as an anodyne, and to induce sleep.

Amongst popular remedies may be mentioned
* nasal stimulants,' as snuff (cephalic), smelling
salts, and aromatic vinegar, the use of which
is familiar to every one ; and local applications,

as very cold water, ether, vinegar, strong
spirits, Cologne water, &c., all of which are

rubbed over the part of the head affected,

with the fingers, or a linen rag dipped in them
is laid thereon instead. Pressure on the head
has also been used with advantage. Silence,

darkness, and repose, are powerful remedies,
alike suitable to every variety of headache

;

and change of air, scene, and occupation, are
especially beneficial to those resulting from ex-

cessive mental anxiety or exertion. Blisters

are extensively applied behind the ears in cases

of violent tieadache.

Headache is often symptomatic of other dis-

eases, especially those of the inflammatory and
nervous kind, rheumatism, &c. In all these
the piimary disease should be sought out and
attempted to be cured. In many cases these

attacks rapidly yield to a few doses of com-
pound decoction of sarsaparilla containing a
little iodide of potassium. Headache in preg-
nancy may generally be removed by proper
attention to the bowels; observing to assist

their action, should they require it, by the use
of some mild aperient, as castor oil, lenitive

electuary, seidlitz powders, &c. When the con-
stitution is very robust, blood may be taken.
Headache in bed may frequently be relieved by
washing the head with cold water, and discon-
tinuing the use of a nightcap, at the same time
preserving the feet warm by wearing worsted
socks or stockings.

HEAD'INGr. Syn. Beer heading. Cauli-
flower H. Prep. 1. Alum and green cop-
peras, equal parts, in fine powder.

2. Alum, copperas, and common salt, equal
parts.

Used by brewers to make their beer keep its

head or froth.

HEALTH. That state of the living body
in which all its functions are duly performed.
See Hygiene.
HEALTH, GOOD—Gut-Hell (Aust). A

liquor containing the extractive matters of
calamus root, rhubarb, cinnamon, orange peel,

&c., with 35 per cent, of sugar. (Hager.)
HEAE,'ING. See Deafness, Eae, &c.
HEART'BUEN. Syn. Caedialgia, L.

Anxiety and pain about the region of the sto-

mach, generally attended by a sense of gnawing
and heat ; hence its popular name. Faintness,

nausea, and eructation of a thin, acidulous,

watery liquid, especially in the morning, are

common symptoms of this complaint. The
usual causes of heartburn are excess in eating

and drinking, the use of improper food, and
sedentary habits. A good remedy is a tea-

spoonful of carbonate of magnesia, or carbo-

nate of soda, in a glass of peppermint or cin-

namon water, to which a little powdered ginger
may be added with advantage. This dose may
be taken 2 or 3 times daily until the disease is

removed. Articles of food that easily undergo
fermentation should at the same time be
avoided, and a dry diet had recourse to as

much as possible. Soda water, toast-and-

water, and weak spirit- and-water, are the most
suitable beverages in this complaint.

HEAT. Syn. Caloeic ; CALOEictrM, L.
The consideration of this subject belongs to

physics and chemistry. Much useful informa-
tion, in connection with it, will, however, be
found in this work under the heads Ebulli-
tion, Evaporation, Expansion, Refeige-
ration, &c.

HEAVY SPAR. Native sulphate of barium.
See Baryta.
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HED'EUIN. Syn. Hedeeina, L, From
the decoction of the ground seeds of ivy {He-
dera helix), boiled in water, along with a little

slaked lime or magnesia, the precipitate being
afterwards digested in rectified spirit, and the

filtered tincture evaporated. Febrifuge and
sudorific.

HEIGHT, Average of Man. The 'Boston
Journal of Chemistry' gives the following par-

ticulars of the average height of man :

—

" The Yankee would appear to be the tallept

of civilised men, if we may trust some statistics

given in foreign journals as the result of the

measurement of over half a million men. The

mean height of the American Indian is G7*934
inches; of the American white man, 67"672

;

Scotch, 67-066; English, 66-575; Russian,

66-393; French, 66-277; Mexican, 66-110."

If the Yankee carries off" the palm as the

tallest of men, he also does so for his tallest

tales ; hut if weight were introduced into the
calculation, we think our Transatlantic cousins

would rank last.

HEIGHTS, The following table, calculated

by Regnault, gives the temperature at which
water boils at the corresponding heights of the
barometric column. The figures have been
confirmed by direct observation.

Boiling Foints of Water at different Pressures.

Boiling Point. Barometer. Boiling Point. Barometer. Boiling Point. Barometer.
Deg. Tahr. Inches. Deg. Fahr. Inches. Deg. i'ahr. Inches.

184 16-676 195 21-124 206 26 529
185 17-047 196 21-576 207 27-068

186 17-421 197 22030 208 27-614

187 17-803 198 22-498 209 28-183

188 18196 199 22-965 210 28-744
189 18-593 200 23-454 211 29-331

190 19-992 201 23-937 212 29-922

191 19-407 202 24-441 213 30-516

192 19-822 203 25-014 214 31-120

193 20-254 204 25-468 215 31-730

194 20-687 205 25-992 216 32-350

HEL'ENIN. See Initlik.

HELIOG'EAPHY. See Photoqeapht.
HEL'LEBOIIE. Syn. Black helleboee;

Helleboeus (Ph. L.), L. '• The rhizome and
root" of " Hellehorusniger" (Ph. L.) or black
hellebore. It is alterative and emmenagogue,
in small doses (2 to 8 gr.) ; and a drastic by dra-
gogue purgative and anthelmintic in larger

ones (10 to 20 gr.) See White Helle-
bore.

HEILEBOII'IE. Syn. Soft eesin op hel-
leboee. An odourless, acrid substance, ex-

tracted by alcohol from black hellebore, and on
which, according to Vauquelin, the activity of

that drng depends.

HEM'LOCK. Syn. CoNii FOLIA (B. P.);
CONIUM (Ph. L. E. & D.), L. In pharmacy,
" the fresh and dried leaf of the wild herb
Conium maculatum," or spotted hemlock. The
first is used to make the extract; the last, the
tincture and powder.

Hemlock is a powerful narcotic acrid poison,
occasioning stupor, delirium, paralysis, con-
vulsions, coma, and death. In small doses it

is anodyne, alterative, resolvent, antispas-

modic, and anaphrodisiac, and has been exhi-
bited in cancer, dropsy, epilepsy, rheumatism,
scrofula, syphilis, and other diseases.

—

Dose,
3 or 4 gr. of the powder, twice or thrice daily,

until some obvious effect is produced.
Hemlock, whether in leaf (conii folia) or

powder (pulvis conii) rapidly deteriorates by

keeping. When good, the powder, triturated
with solution of potassa, exhales a powerful
odour of conia.

In cases of poisonirg by hemlock, the treat-

ment is similar to that noticed under Aconite.
See CONIA, EXTEACT, TlNCTUEE, &c.
HEMP. Syn. Cannabis, L. In botany

the typical genus of the natural order Canna-
binacece. The common hemp, from the fibres

of which cordage is made, is the species Can-
nabis sativa. The fruit of this plant (hemp
seed) is demulcent and oleaginous. It is said
that the plumage of bullfinches and goldfinches
fed on it for too long a time, or in too large
a quantity, changes from red and yellow to
black.i

Hemp, Indian. Syn. Hashish, Cannabis
Indica. This plant, now so largely used in
medicine, is a variety of Cannabis sativa, or,

perhaps, the same simply rendered more active
by climate. The parts employed in Asia for
the purposes, of intoxication, and in Europe as
medicine, are the herb or leaves and the resin.

The ' gunjah' sold in the bazaars in the East
Indies is the plant, just after flowering, dried,

and pressed togetlier. 'Bang,' ' bhang,' ' sub-
jee,' or 'sidhee,' consists of the larger leaves
and capsules without the stalk. The concrete
resinous exudation from the leaves, stems, and
flowers, is called 'churrus,' and in this country
' resin of Indian hemp.' ' Hashish* seems

* Burnett, ' Outlines of Botany.'
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to be a general term for the preparation of

hemp.
Dr. Preobraschensty, has hitely subjected

hashish to a chemical analysis, and states that

he has found au alkaloidal body, not only in

the commercial substance, but also in the

flower-tops of the hemp itself, and the pure
extract prepared from it, which was recognised

as nicotine.

Indian hemp is ansesthetic, anodyne, exhi-

larant, antispasmodic, hypnotic, and narcotic.

In the East it is commonly used as an intoxi-

cant, either by smoking it, like tobacco, or

swallowing it. The inebriation produced by it

is of an agreeable or cheerful characters excit-

ing the party under its influence to laugh,

dance, sing, and to commit various extrava-

gancies. It also acts as an aphrodisiac, aug-

ments the appetite for food, and, in some cases,

occasions a kind of reverie and catalepsy. In
this country its action is less marked. It has

here been chiefly administered under the form
of alcoholic or resinous extract. See Extract
OF Indian Hemp.
HEN'BANE. Si/n. Hyoscyami Folia (B.

P.) ; Hyosctamus (Ph. L. E. and D.), L. In

pharmacy, "the fresh and dried stalk-leaf of

the biennial herb, ILyoscyawMS niger" (Ph. L.),

or common biennial or black henbane. The
first is used for preparing the extract ; the last,

for the powder and tincture.

Henbane is anodyne, hypnotic, antispas-

modic, and sedative. It differs from opium in

not being stimulant, and by not confining the

bowels ; and hence may be administered in

cases in which that drug would be improper.

In large doses it acts as a powerful narcotic

poison, producing obscurity of vision, dilatation

of the pupils, delirium, phantasms, coma, &c.—Dose, 3 to 10 gr., in powder. It is usually

given in the form of extract or tincture. The
antidotes, &c., are the same as those noticed

under Opium.
HEN-COOPS, Fumigator for. Consisted

wholly of coal-tar.

HE'PAR. Syn. Livee. A name given by
the older chemists to various combinations of

sulphur, from their brownish or liver colour

;

as ' hepar antimonii,' ' hepar sulphuris,' &c.

See Antimony (Liver of). Potassium (Sul-

phide), &c.

HERBARIUM. [Eng., L.] Syn. Hoetus
SICCUS, L. A collection of dried specimens of

plants ; hence called HORTUS SICCUS, or dry
garden. Plants for the herbarium should be
gathered on a dry day, and carried home in a

tin-box (' vasculum'), or other convenient

receptacle which will preserve them 'fresh for

a time. Those which have collected moisture
in their leaves should be allowed to dry, their

stalks being placed in water to keep them alive.

Plants with very thick, succulent leaves or

stems must be killed by immersion in hot

water before they can be safely placed in the

drying press. The press consists simply of a

few stout hoards with a screw—or, still better.

a number of heavy weights, bricks, or sfnncs

—

for pressing them together. The specimens of
plants, when all superficial moistui'e has been
removed, are placed between layers of bibu-
lous paper (botanical paper), care being
taken that the parts of each are arranged in

a natural manner. The sheets containing
the specimens are then placed between the
boards, and pressure is applied. This must
be very gentle at first, and should be gradually
increased as the plants become dry. The
paper is changed every day or every second
day, and the damp sheets are dried for use at
a future time. When properly dried, the
specimens are placed on sheets of writing
paper, and fixed by a few stitches of thread, a
little gum, or strips of gummed paper. The
name of the genus and species, and the locality

where found, &c., are then marked beside
each. Camphor or a little corrosive subli-

mate may be used to preserve herbaria from
the ravages of insects. The preparation of
an herbarium offers an almost endless source
of amusement to the ingenious, whilst the
specimens so collected, if well preserved, are

almost as useful to the botanist as the living

plants.

HERBS. Syn. HEESiE, L. The collection

and drying of herbs for medicinal purposes and
perfumery are noticed under Vegetable Sub-
stances.

Amongst cooks, several aromatic herbs,

either fresh or dried, are used for seasoning.
" In many receipts is mentioned a bunch of

sweet herbs, which consists, for some stews
and soups, of a small bunch of parsley, two
sprigs of thyme, and one bayleaf ; if no parsley,

then of four sprigs of winter savory, six of

thyme, and one bayleaf." (Soyer.)

HER'NIA. See Rupture.

HER'RIUGr. A well-known small sea-fish,

belonging to the family of Clupeidce, a branch
of the order Malacopterygii. As an article of

food, herrings are of a vast importance to a
large proportion of the population of Europe.
When recently caught and dressed by broiling

or boiling, they are wholesome and agreeable ;

but if fried, or long kept, they become strong
and oily, and are then apt to offend the sto-

mach. The preparation of salted and dried

or smoked herrings (bloaters, red herrings)

furnishes employment for thousands, both ia

these countries and Holland. Real Yarmouth
bloaters and Dutch herrings are highly es-

teemed by many as a relish. Salted herrings

are said to be diuretic. The pickle was
formerly used in clysters, dropsies, &c. M.
Soyer calls this fish "the poor man's friend,"

and tells us that, after being " cleaned and
scaled, and the head removed," it should be
" opened in the back, and the gut taken out."

Also that " the way to ascertain if a herring is

too salt is to take the fish in the left hand,

and pull out a few of the fins from the back,

and to taste them. You may thus find out the
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quality and flavour. This plan is adopted by
the large dealers."

HESPER'IDIN. A peculiar substance ob-

tained from the white portion of the rind of

oranges, lemons, &c. It forms crystalline

silky needles, is odourless, tasteless, fusible,

soluble in alcohol and ether, less soluble in

water. Hesperidin is a glucoside.

HICCOUGH (hik'-iip). Si/n. Hiccup j Siisr-

GTJLTXTS, L. A convulsive motion of the
diaphragm and parts adjacent. The common
causes are flatulency, indigestion, acidity, and
worms. It may generally be removed by the

exhibition of warm carminatives, cordials, cold

water, weak spirits, camphor julep, or spirits

of sal-volatile. A sudden fright or surprise

will often produce the like effect. An instance

is recorded of a delicate young lady that was
troubled with hiccough for some months, and
who was reduced to a state of extreme de-

bility from the loss of sleep occasioned by it,

that was cured by a fright, after medicines

and topical applications had failed. A pinch
of snuff, a glass of iced soda water, or an ice-

cream, will also frequently remove this affec-

tion.

HI'EEA-PrCEA. See PowDEE OF Aloes
AND CaNELLA.
HIP'POCRAS. An aromatic medicated wine,

formerly much used in England, and still

employed on the Continent.

Prejp. Lisbon and Canary wine, of each 12
pints ; cinnamon, 2 oz. ; white canella, i oz.

;

cloves, mace, nutmeg, ginger, and galangal, or

cardamoms, of each 1 dr. ; bruise the spices,

and digest them in the wine for three or four

days ; strain, and add of lump sugar, 2i lbs.

HIPPU'RIC ACID. HCgHgNOa. S^n. Aci-
DTJM HIPPTJEICUM, L. A compound discovered

by Liebig in the urine of the horse, cow, and
other graminivora, in which it exists as hippu-
rate of potassium or sodium.

Prep. Concentrate fresh cow's urine by a
gentle heat to about -jLth its bulk, filter from
deposit, mix the liquid with excess of hydro-
chloric acid, and set it aside to crystallise.

It may be decoloured by redissolving it in

boiling water, and treating it with animal
charcoal, or with a little chloride of lime along
with some hydrochloric acid, and re-crystal-

lising it.

Obs. Hippuric acid, when pure, forms
long, slender, milk-white, square prisms ; it is

soluble in 400 parts of cold water; it also

dissolves in hot alcohol. When strongly

heated, it yields benzoic acid, benzoate of am-
monia, and benzonitrile, with a coaly residue.

The urine of horses or cows, left to itself for

some time, or evaporated at a boiling tempera-
ture, yields not a trace of hippuric acid, but
only benzoic acid. Nitric acid and hot oil of

vitriol convert it into benzoic acid. Boiling

hydrochloric acid converts it into benzoic acid

and glycocoU. With the bases it forms salts,

which are called hippurates. See Benzoic
Acid.

HIPS. Si/n. Heps ; Rosa canina (Ph. L.).

The fresh fruit of the dog rose {Rosa canina),

or wild briar. Used to make a conserve.

HOL'LANDS. S>/n. Geneva, Schiedam,
Hollands gin, Dutch a. Prep. 1. The
materials employed in the distilleries of Schie-

dam, in the preparation of this excellent spirit,

are 2 parts of the best unmalted rye and
1 part of malted bigg, reduced to the state of

coarse meal by grinding. About a barrel

(36 galls.) of water, at a temperature of from
162° to 168° Fahr., is put into the mash- tun
for every 1| cwt. of meal, after which the
malt is introduced and stirred, and, lastly, the
rye is added. Powerful agitation is next
given to the magma till it becomes quite

uniform, when the mash-tun is covered over
with canvas, and left in this state for two
hours. Agitation is then again had recourse

to, and the transparent 'spent wash' of a pre-

ceding mashing is added, followed by as much
cold water as will reduce the temperature of
the whole to about 85° Fahr. The gravity of
the wort at this point varies from 33 to 38 lbs.

A quantity of the best pressed Flanders yeast,

equal to 1 lb. for every 100 galls, of the mashed
materials, is next stirred in, and the whole is

fermented in the mash-tun for about 8 days,

or until the attenuation is from 7 to 4 lbs.

(sp. gr. 1*007 to 1*004). During this time
the yeast is occasionally skimmed off the fer-

menting wort. The wash, with the grains, is

then transferred to the still, and converted
into ' low wines.' To every 100 galls, of this

liquor, 2 lbs. of juniper berries (3 to 5 years
old), and about 1 lb. of salt, are added, and
the whole is put into the low-wine still, and
the fine spirit drawn off by a gentle heat, one
receiver only being employed. The product
per quarter varies from 18 to 21 galls, of
spirit, 2 to 3 o. p.

2. (Best Hollands.) Hollands rectified

to the strength of 24° Baume (sp. gr. *9125,

or about 6 o. p.).

3. (English-made.)—a. From juniper ber-

ries (at least a year old, and crushed in the
hands), 3 lbs.; rectified spirit, H gall- (or

proof spirit, 2i galls.) ; digest, with agitation,

for a week, and then express the liquor; after

24 hours' repose, decant the clear portion, add
it to good corn spirit, at 2 or 3^ overproof, 90
or 100 galls., and mix them well together.

b. From juniper berries, 2^ lbs. ; sweet
fennel seed, 5 oz.; caraway seed, 3^ oz.; proof
spirit, 2 galls. ; corn spirit, 90 or 100 galls.

c. As the last, with the addition of Stras-

burg turpentine or Canadian balsam, 1 lb.

d. To either of the last two or three add a
very small quantity of ground cardamoms or

horse-radish. Some compounders also add
4 or 5 cloves of garlic, or about 15 gr. of

assafoetidrt, with 1 gr. of ambergris rubbed to

a powder with a little white sand or lump
sugar. Good plain gin may be advantageously
employed in lieu of the corn spii'it ordered

above, when expense is no object.
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Ols. The last four forms, which are only

given as examples, produce a very pleasant

spirit, if it is kept for some time to ' mellow.'

Age is one of the principal causes of the

'creaminess' of foreign gin, which usually

lies in bond for some time before being con-

sumed. The product is, however, much su-

perior if the ingredients are rectified along
with 20 galls, of water, and about 14 lbs. of

salt, by a gentle heat.

It will be seen from the above that the

superior flavour of Hollands spirit depends
more on the peculiar mode of its manufacture
than on the quantity of juniper berries em-
ployed; 2 lbs. of them, when new, being barely

equivalent to 1 oz. of the essential oil; and
when old, to less than ^ oz., a quantity wholly

insufficient to flavour 100 gallons of spirit.

The Dutch distillers, most noted for this

liquor, add a little pure Strasburg turpentine

and a handful or two of hops to the spirit,

along with the juniper berries, before recti-

fication. The former substance has a pale

yellowish-brown colour, and a very fragrant

and agreeable smell, and tends materially to

impart that fine aroma for which the best

geneva is distinguished. At Rotterdam sweet
fennel seed is commonly added as a flavouring;

and at Weesoppe Strasburg turpentine and
fennel seeds, or the essential oil of fennel, are

frequently substituted for a large portion of

tile juniper berries.

Schiedam Hollands is considered the best;

the next quality is that of Rotterdam ; after

these comes that of Weesoppe.
Attempts have been made by Mr Robert

Moore, and others to introduce into general

consumption in this country a home-made
liquor, resembling and prepared in the same
manner as foreign geneva, "but the palates

of our gin-drinkers were too corrupted to

relish so pure a spirit."

HOMffiOP'ATHY. Syn. Homceopathia, L.

A medical hypothesis promulgated at the com-
mencement of the present century by the late

Dr Hahnemann, of Leipsic, according to

which diseases may be cured by the adminis-
tration of minute doses of medicines capable

of producing in healthy persons affections

similar to those it is intended to remove.
The doctrine that "similia similihus curantur"
had long previously been practically acted on,

to a limited extent, in certain cases, in legiti-

mate medicine (allopathy, heteropathy), al-

though not verbally recognised as belonging
to its system. The administration of infini-

tesimal doses is an absurdity which homoeo-
pathy, however, alone can claim. According
to this method, the millionth of a grain is

often an excessive dose ; whilst billionths and
decillionths, quantities so small as to be vastly

beyond human perception, form the common
doses. This reduces the whole practice of

homoeopathy to a system of doing nothing
beyond regulating the diet and habits of the

i^atieut. "All judicious practitioners have

long been agreed that there are many cases

which are best treated in the manner just

mentioned, and in which physic does more
harm than good; in which, in short, a sen-

sible physician endeavours to amuse the pa-

tient, whilst nature cures the disorder; so

that the frequent success of homoeopathic
treatment may beexplained, without admitting
the principle upon which it is presumed to be
founded." (Brande.)

HON'EY. Syn. Mel (B. P.), L. The sweet
substance elaborated by the domestic bee from
the juices of the nectaries of flowers, and
deposited in the cells of wax forming the honey-
comb.

Var. Pure honey consists of a syrup of

uncrystallisable sugar and crystalline sac-

charine grains, resembling grape sugar.

—

' Virgin honey ' is that which flows sponta-

neously from the comb.—' Ordinary honey,'

that obtained by heat and pressure. The
former is pale and fragrant ; the latter darker,

and possessing a less agreeable taste and
smell.—'English honey' is chiefly collected

from furze and broom flowers, and is more
waxy than that from the South of Europe ;

—

' Narbonne honey,' chiefly from rosemary, and
other labiate flowers, vei'y fine ;—

' Poisonous
honey ' is found near Trebizond, in Asia, its

toxic effects being due to the bees having
collected it from a poisonous plant, the
Azalea pontica.

Pur. Honey is frequently adulterated with
treacle, potato-sugar syrup, potato farina,

starch, and wheat flour. The first may be
detected by the colour and odour; the second
in the way noticed under Sugar ; and the

others by the honey not forming a nearly clear

solution with cold water, and striking a blue
colour with iodine. When it contains wheat
flour, and is heated, it at first liquefies, but on
cooling it becomes solid and tough. The ab-

sence of starchy matter or flour is easily

proved by the following test :—Boiled with
water for five minutes, and allowed to cool, it

should not become blue with iodine water

—

indicating absence of flour.

Uses, ^c. Honey is nutritiA'e and laxative,

but rather apt to gripe. It is employed in

the preparation of oxtmels and &aegles,
and also to cover the taste of nauseous medi-
cines, which it does better than sugar. Clari-

fied honey is alone ordered to be used in

medicine.

Honey, Clarified. Syn. Refined honey,
Steained h, ; Mel depitrattjm (Ph. D.),

Mel PE^ffiPAEATUM, L. The honey is simply
melted by the heat of a water bath, and
strained whilst hot through flannel (Ph. D.);

or—it is melted as last, and the scum removed
(Ph. U. S.) ; or—it is melted with l-3rd its

weight of water, skimmed, strained through
flannel, and evaporated until it reaches the
sp. gr. 1*261. (P. Cod.) Honey is not to be
employed without being desquamated. (Ph. L.)

Obs. Clarified honey is less agreeable than
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raw honey, and has lost the crystalline cha-

racter of the latter ; but it is less liable to

ferment and gripe. The use of copper and
iron vessels or implements should be avoided,

as honey acquires a dark colour by contact

with them. Berlin-ware, stone-ware, or well-

silvered or tin copper pans, should alone be

used. On the large scale, one or other of the

following plana are adopted :

—

1. The honey is mixed with an equal weight
of water and allowed to boil up 5 or 6 times

without skimming; it is then removed from
the fire, and after being cooled, brought on
several strong linen strainers, stretched hori-

zontally, and covered with a layer of clean

and well-washed sand, an inch in depth; the

sand is rinsed with a little cold water, and the

mixed liquor is finally evaporated to the thick-

ness of syrup,

2. Dissolve the honey in water, as last,

clarify with white of egg, and evaporate to a

proper consistence.

3. Dissolve in water, add IJ lb. of animal

charcoal to every i cwt. of honey, gently

simmer for 15 minutes, add a little chalk to

saturate excess of acid, if required, strain or

clarify, and evaporate.

4. Honey, 1 cwt. ; water, 9 galls. ; fresh

burnt animal charcoal, 7 lbs. ; simmer for 15
minutes, add a little chalk to saturate free

acid (if required), strain or clarify, and eva-

porate as before.

HONEYS. (In pharmacy.) Syn. Melita,
L, These are minor preparations, now almost

superseded by 'syrups' (Syeupi). The wieZ-

lita of the Ph. L., including two ' oxymels,'

are only four in number.
Honey of Bo"rax. Syn. Mel bouacis

(B. P. Ph., L. E. & D.), L, Prep. (B. P,)

Finely powdered borax, 1 ; clarified honey, 7 ;

mix. Astringent, detersive, and cooling. It

is employed in aphthae of the mouth, ex-

cessive salivation, &c. A great improvement
would be to dissolve 1 of borax in 1 of glycerin,

and then add 6 of honey.

Honey of Corchicum. Syn. Mel colchici,
L. Prep. (Beasley.) Dried colchicum 1

part ; water (at 140°), 16 parts ; infuse for 12
hours, strain, let it settle, and boil the clear

liquor with white honey, 12 parts, to the con-

sistence of a syrup. See Colchicum.
Honey of Liq'uorice. Syn. MELaLYCYEEHi-

ZATUM, L. Prep. (Ph. Hamb.) Honey and
a strong infusion of liquorice boiled to a
proper consistence. Emollient, pectoral, and
laxative.

Honey of Male Fern. Syn. Mel filicis,

L. Prep. (Dunglison.) Ethereal extract of

male fern, 30 gr. ; honey of roses, 4 dr. ; mix.
In tapeworm.

—

Dose. One half at bedtime,
followed by the remainder in the morning.
Honey of Mercury. Syn. Mel hydeaegtei,

L. Prep. (Bell.) Mercury, 1 dr. ; honey, 1

oz. ; triturate till the globules disappear.

AUard adds of oil of cloves, ^ dr. Properties
similar to those of mercurial pill. It is chiefly I

used as an application to ulcers of the
thi'oat.

Honey of Ro"ses. Syn. Mel eos^ (Ph. L.
and E.), L. Prep. 1. (Ph. L.) Dried petals

of the the red rose (the leaves separated), 4
oz. ; boiling water, 16 fl. oz. ; macerate for 2
2 hours; lightly press them in the hand, and
strain ; then add 8 fl. oz. more of boiling water
to the roses, macerate for a short time, and
again gently express the liquor ; to this add
the other half; next add to the mixed liquors,

honey, 5 lbs; and evapor-^te in a water bath,
so that, the infusion which was set aside

being added, it may become of a proper con-
sistence.

2. (Ph. E.) Dried rose petals, 4 oz. ; boiling

water, 2| pints ; infuse for 6 hours, and gently
squeeze out the liquor; after the impurities

have subsided, decant the clear, add of honey,
5 lbs., and evaporate as before, to a proper
consistence, removing the scum which forms.
Used to make astringent gargles. It must
not be boiled in a copper or iron vessel, as
they will spoil the colour. The last form is that
commonly adopted in trade.

Honey of Squills. Syn. Mel scill^, L.
Prep. 1. Thick clarified honey, 3 lbs.; tincture

of squills, 2 lbs. ; mix.

2. (Soubeiran.) Dried squills, 1 oz. ; boiling

water, f pint; infuse 2 hours, strain, add of
honey, 12 oz.; and evaporate to a proper
consistence, Eesembles oxymel of squills
(nearly).

Honey of Verdigris. Egyptiacum:.
Honey of Vi'olets. Syn. Mel viol^e ; L.

Prep. From clarified honey, 2 parts ; expressed

and depurated juice of violets, 1 part. Re-
sembles syrup of violets.

HON'EY DEW. Syn. Ros mellitus, L.
A sweetish matter ejected upon the leaves of
plants by certain aphides.

HOOPING COUGH. See Whooping Cough.
HOPS. Syn. Lupulus (B. P.), L. " The

catkins of the female plant of the Humulus
lupulus " or common hop. (B. P.) " The dried

strobiles." (Ph. D.) The hops of commerce
are the strobiles or catkins (lupuli steobili,

L. amenta) of the hop plant. The yellow pow-
der or small lupulinic grains or glands (lu-

pulin), which are attached to the strobiles,

are the portion on which their characteristic

qualities chiefly depend.

The hop is tonic, stomachic, and moderately
narcotic. It is used in diseases of local debi-

lity with morbid vigilance and other nervous
deranerement, producing sleep where opiates

are objectionable. Hops may be used topically

as a fomentation or a poultice, as a resolvent or

discutient in painful swellings and tumours.
Tlie golden dust attached to the scale of the

hop is sometimes administered in doses of from
5 to 10 grains. Very freshly dried hops, made
into a pillow, procure sleep.

In the choice of hops, care should be taken
to select those that have large cones or stro-

biles, that are the most powerfully odorous.
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and most free from leaves, stems, scaly frag-

ments, and sticks, and which, when rubbed
between the hands, impart, in the greatest

degree, a yellowish tint and glutinous feeling

to the skin. The tightness with which they
are packed should also be noticed ; as, with-

out being very firndy pressed together, and
quite solid they soon spoil by keeping. The
finest flavoured hops are the 'goldings,' grown
chiefly in middle and east Kent; the ' white-
BINES ' of Farnham and Canterbury j and the

WoKCESTEE HOPS, growu ou the red soils

of the vale of the Severn. These are princi-

pally employed for the finer class of ales.

Mid Kent and Sussex hops are also used for

ale, but have an inferior colour and flavour.

The best hops are packed in sacks of fine can-

vas, termed 'pockets,' weighing from I5 cwt.

to If cwt. each ; and the inferior qualities in

coarse ' bags,' of about double the size. The
former are mostly purchased by the ale brewers,
and the latter by the porter brewers. When
hops are older than of last season's growth
they are termed 'yearlings,'—when of the
second season's growth, ' old,'—and when
three years, or older, ' old olds.' See Brew-
ing, Extract, Humulin, Lupulin, Tiuc-
TURE, &c.

HOOSE. Young cattle, especially calves, as

well as sheep and lambs, are fi-equently liable

to attacks of a species of bronchitis, caused by
the presence in the bronchial tubes of minute
worms. They are mostly so attacked in

autumn.
Treatment. For a calf of six months old

give half an ounce of oil of turpentine in two
ounces of linseed oil, to be repeated once or
twice after an interval of two days. Half
this dose may be given to sheep. The mixture
should be administered by the mouth, and not
by the nostrils, as usually recommended.
Calves should additionally be comfortably
housed at night, and be fed with a little oil

cake and other good food.

HORE'HOUND. S^n. White hoeehottnd ;

Maerubium vulgare (Linn.), L. This herb
has long been a popular remedy in chronic
pulmonary complaints, especially catarrh, and
in uterine and liver affections. Horehound tea
(thea marubii, infusum marttbii) is pre-

pared by infusing 1 oz. of the herb in boiling

water, 1 pint, for an hour;— syrup of hore-
hound (sTRUPtrs marttbii), by thickening the
infusion of tea with sugar;—candied horehound
(marubium conditum), by mixing 1 pint of
horehound juice with 8 or 10 lbs. of white
sugar, boiling the mixture to a candy height,

and pouring it, whilst warm, into moulds, or
small paper cases, well dusted with finely

powdered lump-sugar ; or by pouring it out
on a dusted slab, and cutting it into squares.
See Candying.
HOUN. For the purposes of the turner and

comb-maker, horns of the goat and sheep are
preferred on account of their superior white-
ness and transparency. For medical purposes.

those of the stag (haetshoen) are ordered
to be employed.

Horn is dyed with the same dyes, and in a
similar manner to bones and ivory.

Horn is softened, bent, and moulded, by
means of heat and pressure. For these pur-

poses boiling water and a screw press are

commonly employed.
Horn is reduced to plates or sheets by saw-

ing it, and then exposing it to powerful pres-

sure between hot iron plates; the pith having
been previously removed, and its texture soft-

ened by soaking for some days in water, and
subsequent boiling in that liquid.

Surfaces and edges may be united or ce-

mented together by softening the horn by the
heat of boiling water, placing the parts in

contact under strong pressure, and exposing
the whole thus arranged to the heat of boiling

water.

Horn is stained or party-coloured to imitate

tortoise-shell, by a solution of terchloride of

gold, for the red portion ; nitrate of silver,

for the dark brown and black ; and nitrate

of mercury (hot), or a paste made of red lead,

and potash or quicklime, for the brown. When
the last is used the horn must be heated and
exposed to its action for some hours.

Horn Silver. (Ag. CI.) A native chloride

or silver, which occurs either crystallized

in cubes, or as a compact semi-transparent

mass.

HOES-D'(EUVE,ES, [Fr.] Syn. Assiettes,
Fr. Small entrees, as ' aiguillettes' ' ragouts'

plates of sardines, anchovies, or other relishes,

served at dinner between the leading dishes.
' Assiettes volantes ' (flying plates) are dishes

handed round to the guests, but not placed on
the table.

HORSE. Syn. Eqirus, L. This most useful

quadruped belongs to the family Equidce, dis-

tinguished by a single digit and hoof on each
foot. The horse can scarcely be said to exist

at the present day in its natural wild state,

as the so-called ' wild-horses ' of America and
Asia are but the progeny of horses which
have escaped from the haunts of civilisation.

Of all animals the horse is most useful to

man. Independently of its value as a beast

of burden and draught, its skin, its hide, in-

testines, and bones, furnish us with leather, the

thongs of whips, gut, grease, bone-black, ma-
nure, &c. The excrement, fat, and hoof were
included in the Materia Medica of the Ph. L.

1618. The flesh is eaten in some countries,

and was formerly esteemed to possess many
virtues.

Injuries of a serious character, and even
death, are often occasioned by horses running
away, or becoming unmanageable. Various

methods have been proposed to prevent acci-

dents of this kind, and to place the animal en-

tirely under the power of its rider or driver.

In Russia, around the horse's neck, near the

neck strap, is placed a cord with a running

knot. To this slip-noose is attached a pair of
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reins, which always lie thrown over the dash-

boards, ready to be seized at once. When the

horse starts, and becomes unruly, the gentle-

man takes up this cord, and tightens the

horse's throat, so that he cannot take breath.

The most furious horse stops instantly, and
will not fall or kick. See Bedding, Bran
Mash, Beoken Knees, Beoken Wind,
Clipping-, Cankee, Cataeeh, Choking,
Chorea, Choiic, Constipation, Coens,
Ceib-biting, Curb.
HOESE BALLS. See Veteeinaey Medi-

cine.

HORSES, Condition Powder for. The prin-

cipal ingredients were: Fenugreek, liquorice

root, resin, brimstone, common salt, nitrate of

potash, and a green powder, probably senna.

It contained traces of calcium and magnesium
carbonates ; alumina, silica, and iron.

HORSE POWER. This term was first em-
ployed by James Watt to express a power
capable of raising 33,000 lbs. one foot high per

minute. The effective pressure on the surface

of the piston was estimated at 7 lbs. to the
square inch, and hence the area of the piston,

in square inches, multiplied by 7, gave the

gross effective moving pressure, and the space

Jassed over by this piston in a minute gave the

istance through which the pressure was ex-

erted, or the weight was raised. From these

data the horse power was easily calculated.

In process of time improvements in the forma-

tion of boilers and steam engines increased

the effective pressure on the piston, and, conse-

quently, the power of the engine. In modern
engines the actual power is commonly from 2
to 4 times greater than the nominal power,
which is, however, still ret;iined as the unit of

power in commercial calculations.

HORSERAD'ISH. Syn Aemoeacia eadix.
(B. P.) " The fresh root of Cochlearia Armo-
raeia" (B. P.). Horseradish is pungent, acrid,

stimulant, and rubefacient. It is also regarded
as diaphoretic, diuretic, and antiscorbutic. It

forms a useful masticatory in hoarseness, sore

throat, and toothache. As a condiment, it

provokes the appetite and assists digestion.

Reduced to shreds (scraped horseradish), it

forms a common and excellent accompaniment
to roast beef. The root of aconite or wolfsbane,

»*hich somewhat resembles it in appearance,

has occasionally been mistaken for it, with
fatal results ; the two are, however, readily

distinguished from each other, as the taste of

horseradish is warm and pungent, approach-
ing that of mustard, whilst aconite is bitter,

and its odour is earthy and disagreeable, and
after a few minutes' contact with the lips,

tongue, and fauces, produces a sensation of

numbness, and tingling. See Aconittjm Na-
pellus; under which article will be found
engravings of the two roots. The root may
be kept Iresh for some time if buried in sand
in a cool place. Hor-eradish powder is pre-

pared from the roots galh red in November or

December, and dried by a gentle heat or ex-

posure to a current of dry air. It is used as a
condiment.

HOR'TICULTURE. Si/n. Gaedening. The
art of cultivating gardens. According to

Loudon, horticulture differs from agriculture,

chiefly in the comparatively limited space over

which it extends, and in being conducted by
manual labour ; whilst the latter is performed
jointly by human and animal labour, in fields,

or on an extensive tract of land called a farm.

HOR'TUS-SICCUS. See Heebaeiitm.
HOS'PITAL GAN'GRENE. Syn. Phage-

dena gangrenosa. L. a species of ulcer-

ating mortification, particularly characterised

by its infectious nature, and its tendency to

attack wounds and ulcers in crowded hospitals,

so that often the most trifling operation can-

not be performed with safety. Under its

influence the parts are rapidly destroyed, not

by the formation of ordinary sloughs, as in

common mortification, but by their conversion

into an ash-coloured viscid substance inter-

spersed with bloody specks. The treatment

is similar to that noticed under Moetifica-
TION, but here, above all things, thorough ven-

tilation must be established, and persevered

in, and, when possible, change of situation

sought.

HUILE. [Fr.] Oil ; a term applied to va-

rious substances and preparations on account

of their smoothness, consistence, or real or

imaginary emollient or oleaginous nature. See

Liqueur, Oil, &c.

Huile Acoustique. Prep. From garlic and
bay leaves, of each, i oz. ; olive oil, i Ib.j

boiled together for 15 minutes, and strained.

Used in ear-ache and deafness. A little is

dropped on cottonwool and placed in the ear.

Huile, Antique. See Oils (Hair).

Huile Liqueureuse. Frep. 1. (De la Rose.)

From eau de rose, 1 part; simple syrup, 2
parts ; mixed together.

2. (Des fleues d'oeanges.) From orange-

flower water and syrup, as No. 1.

3. (De tanille.) From essence of vanilla,

1 dr. ; simple syrup, 1 pint.

Obs. The above are kept in small decanters,

and used to flavour water, grog, liqueurs, &c.,

instead of sugar or capillaire; also to per-

fume the breath. Other flavoured syrups, for

the same purposes, are prepared in a similar

manner.
HU'MIC ACID. Syn. Ulmio acid. See

Humus.
HUMULIN. The name given to a beau-

tiful extract or essence of hops, made as fol-

lows :

—

A concentrated tincture of hops is prepared

by percolation with rectified spirit; the same
hops are then exhausted with water; the spirit

is removed from the tincture by careful distil-

lation, and the upper aqueous portion is skim-

med off, and added to the infusion, which latter

is then evaporated to the consistence of a soft

extract; the oleo-resinous residuum of the

tincture is next added, and well mixed in;
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after wliicli tlie wliolc is put into pots and cure-

fully tied over for sale. The produet possesses

!ill the fragrant, tonic, and bitter qualities of

the hop in a highly condensed form. See
Hops, Lupuiin, &c.
HU'MUS. Si/n. Ulmin. When wood, or

woody tibre, is exposed to the joint action of

air and moisture, it sulfers eremacausis or

decay, and crumbles down into a dark-brown
or black powder commonly called 'mould,'
and to which chemists have given the name of
' humus.' In this state it exists iu fertile soils,

in which it is derived from the decay of

plants. A powder of similar composition is

produced by the action of powerful chemical
reagents on sugar, lignin, &c. When acted
upon by dilute boiling solution of caustic

potassa, this substance yields a deep-brown
solution, from which acids precipitate a floccu-

lent brown substance generally called 'ulmic' or
' huraic acid.' Both bodies require further

investigation, as they ai*e supposed to vary
exceedingly in composition.

HUNGER. The peculiar sensation arising

from the want of food. When severe, it in-

creases to actual pain, the coats of the sto-

mach are acted on by its own iuices, the

respiration becomes less frequent, the circula-

tion languid, and there is a general diminu-
tion of the heat of the body and of the secre-

tions. The return of hunger is accelerated

by exercise and labour, and by the exposure
of the body to a low temperature. Long
fasting is injurious, more particularly to the

young and the debilitated. See Appetite,
Nutrition, &c.

HUS'BANDRY. The business of the farmer ;

by some the term is restricted to the joint

operations of farming and gardening on the

small scale. It is also sometimes used synony-

mously with agriculture.

HY'ACINTH. In botany, the English name
for the genus Hyacinthus. There are numer-
ous varieties of the garden hyacinth, all very

beautifid. The bulbs are largely imported
from Holland, and are often grown in water

contained in suitable glass vessels (hyacinth

glasses). In mineralogy, the term is applied

to crystallised yellow or brown zircon. See

Gems.
HYDEAC'IDS. Syn. Hydrogen acids.

A name formerly given to those acids which do
not contain oxygen, as hydrochloric, &c. It is

still occasionally employed.
HY'DRAGOGUES. Syn. Htdeagoga, L.

Medicines which cause the removal of water

from any of the cavities of the body. Many
cathartics, as gamboge, jalap, &c., are classed

under this head.

HYDRAS'TIN. The name given to a con-

centrated remedy much employed by the medi-

cal eclectics of America.
Prep. Treat the powdered root of golden-

Beal {Hydrastis Canadensis) with cold water by
percolation; acidulate the infusion with hydro-

chloric acid ; collect the precipitate on a filter

;

VOL. I.

then dry it, dissolve the dried mass in alcohol,

filter, and set aside to crystallise.

Prop. Yellow, acicular crystals, insoluble in

cold alcohol, ether, and water.

—

Dose, 3 to 5
gr., 3 to 6 times a day ; as a tonic in dyspepsia,

inflammation ofthe stomach, &c. — Ohs. Accord-
ing to the most recent investig itions,hydrastin

contains berborine, and another alkaline called

hydrastia or hydrastina.

HYDRASTIS CANADENSIS. Syn. The
Golden Seal. This is a small herbaceous
perennial North American plant, belonging to

the natural order, Ranunculacece. The rhi-

zome, which is the officinal part, though yellow
in the recent root, becomes of a dark yellowish-

brown by age. It contains albumen, starch,

fatty matter, resin, yellow colouring matter,

sugar, lignin, and various salts ; also a peculiar

nitrogenous crystallisable substance, to which
Dr Durand, the discoverer, proposed the pro-

visional name of l)ydrastin, which substance
will be found described below. The root of

the golden seal, as well as the alkaloids obtain-

able from it, are largely used in American me-
dical practice, and are stated to possess valua-

ble tonic, aperient, diuretic, and deobstruent

powers. They have been employed in dys-

pepsia, jaundice, and functional disorders of

the liver. They are also regarded as one of

the best substitutes for quinine in intermit-

tents.

Golden seal has been given in the form of

infusion, decoction, tincture, and extract, and
the fluid extract is now officinal in the United
States' Pharmacopoeia.

HY'DRATES. Compounds of hydroxyl (HO)
with other bodies, e.g. KHO—hydrate of

potassium. The term hydrate is also given to

chemical combinations of water (HjO) with
other substances, e.g. C2HCI3O . H2O—hydrate

of chloral.

HY'DRIDE. A compound of hydrogen
with another radical, e. a. hydride of methyl—

•

CH3H.
HYDRIO'DATE. A name formerly given

to the salts now termed iodides. See Io-

dides.

HYDRIO'DIC ACID. Syn. Iodhtdeic acid ;

AciDUM hydkiodicitm:, L. An acid com-
pound of iodine and hydrogen. See Iodine.

Prep. 1. By heating iodine in hydrogen,

the volume of the gas becomes doubled, and a

colourless acid gas is produced ; it is, however,

never prepared for use by this means. 2.

Place 10 parts of potassic iodide in a small re-

tort with 5 parts of water, and add 20 of

iodide; then drop in cautiously one part of

phosphorus, cut into small fragments, and
apply a gentle heat. The gas will be given off

abundantly and may be collected, by displace-

ment, in dry bottles.

A solution of hydriodic acid may be pre-

pared by suspending iodine in water, and pass-

ing a current of sulphuretted hydrogen through

the mixture until the brown colour of the

hi
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iodine disappears; sulphur is deposited in

abundance, and hydriodic acid formed.

HYDRO'BENZANIDE. White crystalline

mass, obtained from oil of bitter almonds by-

treatment with ammonia,

HYDEOBRO'MIC ACID. See Bromide.
Hydrobromic Acid. (HBr.) Syn. Hydeic

Beomide, Hydeogbn Beomide.
Frep. This very powerfully acid gaseous

body may be prepared as follows :—1. By de-

composing bromide of potassium with a con-

centrated solution of phosphoric acid. 2. By
decomposing bromide of phosphorus by means
of a small quantity of water.

Hydrobromic acid gas is colourless and non-
inflammable ; it extinguishes flame. It is ex-

tremely irritating to the lungs when breathed.

It is very soluble in water.

HYDEOBEO'MIDE. Syn. Beomide (which
see),

HYDEOCAR'BON. A compound of carbon
and hydrogen. The hydrocarbons constitute

a most important series of organic com-
pounds.

HYDROCHLORIC ACID. (HCl = 36-5.)

Syn. MuEiATio Acid, Hydeio Chloeide,
HyDeogen Chloeide. This important gas-

eous compound was discovered by Priestly in

1772. In nature it is given off with other

gases from active volcanoes, and is occasionally

to be met with in the springs and rivers of

volcanic districts. When hydrogen and chlo-

rine are mixed in equal volumes, they are

without action upon each other if kept in the

dark, but if exposed to direct sunlight, chemi-
cal combination, accompanied by a loud explo-

sion, instantly takes place between them, the

result of their union being the colourless gas-

eous, intensely sour hydrochloric acid. If,

instead of bright sunshine, the mixed gases

are exposed to diffused daylight, chemical union
also ensues between them, but the process is

then a slow and gradual one; the passiige

through them, however, of the electric spark,

or the application of a lighted match or taper
instantly causes their explosion and combina-
tion.

One volume of chlorine unites with one vo-
lume of hydrogen, forming two volumes of hy-
drochloric acid ; no condensation occurs in the
act of union.

Hydrochloric acid may also be formed by
transmitting moist chlorine through a red-hot
porcelain tube ; oxygen being at the same time
liberated.

Prep. Hydrochloric acid, save for the pur-
poses of illustrative experiment, is never ob-
tained by any of the above processes. An
easy mode of procuring it, when required for

laboratory use, is to heat the ordinary aqueous
solution of the acid in a flask, and to collect
the gas, which is given off by displacement.
It may also be readily got by introducing
pieces of common salt (which should have
ioeen previously fused in a crucible at a red-

heat and allowed to cool) into a glass retort,

and pouring over them about twice their

weight of oil of vitriol. The hydrochloric
acid, which escapes very abundantly, must
be collected either by displacement or over
mercury.

Prop. Hydrochloric acid is a colourless

gas, very acid to the taste, and irritating to

the eyes; and induces coughing even if

breathed in small quantities, or when largely

diluted. It is very destructive to vegetation,

on which account the soda manufacturer is

compelled by law to condense and thus pre-

vent the escape of its fumes. It has a spe-

cific gravity of 1"261, When subjected to a
pressure of 40 atmospheres at 50° F., it be-

comes a colourless fluid capable of dissolving

bitumen, and having a specific gravity of 1"27.

It has never been frozen. Hydrochloric acid

neither burns, nor supports combustion. The
white fumes which it forms when exposed to

the air, are due to its condensing the atmos-
pheric moisture, and thus giving rise to a
body less volatile than water. This gas is

greedily and instantly absorbed by water. A
fragment of ice placed in a jar of the gas
absorbs it, and becomes immediately dis-

solved.

HydrocMoric Acid, Solution of. The hydro-
chloric acid of commerce is a solution of the
above gas in water. When exposed to the air

it emits grey fumes. "Water at 40° F. absorbs
about 480 times its bulk of hydrochloric acid,

increasing in volume about one third in doing
so, acquiring a density of 1'2109, and then
containing nearly forty-three per cent, of the
acid.

Strength of Solution of Hydrochloric Acid,
77° Fahr. (E. Davy.)

Sp. Gravity.

Hydrochloric
acid in

100 parts.

Sp. Gravity.
Hydrochloric

acid in

100 parts.

1-21 42-43 1-10 20-20
1-20 40-40 1-09 18-18
1-19 38-38 1-08 1616
1-18 36-36 1-07 14-14
1-17 34-34 106 12-12
1-16 32-32 1-05 10-10

115 30-30 1-04 8-08
1-14 28-28 1-03 606
113 26-26 1-02 4-04
1-12 24-24 1-01 2-02

111 2222

In the laboratory, solution of hydrochlo-
ric acid is in constant use. It may be
easily prepared from chloride of sodium
and sulphuric acid. The retort should be
connected with a couple of Woulfe's bottles

;

into the first of which a small quantity of
water should be poured, to detain any impu-
rities mechanically carried over with the gas;
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the second tottle sliould contain fonr parts of

water, and slionUl be ])lafed in a vessel of cold

water, as the giis in becoming condensed, dis-

engages a large amount of heat. The gas
comes off and is absorbed readily by the water
upon applying a gentle heat to the retort.

It is by this last method that solution of

hydrochloric acid is obtained in such enormous
qtiantities^ for the various purposes in which
it is used, in the arts and manufactures.

Hydrochloric acid is, in fact, a by-product in

the manufacture of carbonate of soda, and is

generated during the first stage of the opera-
tion, known as the salt-cake process, which
consists in the decomposition of salt by sul-

phuric acid, and is accomplished in a furnace
called the salt-cake furnace.

The hydrochloric acid gas which is given
off escapes from the furnace through a flue with
the products of combustion into high brick

towers filled with coke or stones, over which
a stream of water trickles down, the whole of

the acid vapours are thus condensed, the smoke
passing off by a chimney connected with the

towers. The diluted acid solution thus formed
is concentrated by the aid of the apparatus
shown in section in figs. 1, 2, and 3.

This apparatus consists of several cast-iron

cylinders, 5V feet long by 27 feet in diameter,

closed in the same manner as gas retorts, by
lids luted with clay. One of the lids has an
opening o, into which is fitted the stoneware

or leaden pipe a, conveying the hydrochloric

acid to the condensing apparatus. The other,

or posterior lid, is also provided with an open-
ing d, through which is passed the tube of a
leaden funnel, so that after the retort is filled

with salt sulphuric acid may be poured in.

The construction of the furnace in which two
retorts are usually placed, permits the flame

Fig. 1.

of the fire at O to play round the cylinders

before reaching the flue leading to the chim-

ney F. B is an arch over the furnace. The
first stage of the operation consists in filling

each cylinder with 330 lbs. of salt. The lids

or covers are then luted on, and the fire is

kindled. The requisite quantity of strong

sulphuric acid is next poured into the retort,

and the fuunel having been withdrawn from
D, the hole is covered by a clay plug.

As soon as the reaction is over, the 396 lbs.

of sulphate of soda produced are removed,
and the operation repeated.

The condensation apparatus 1 and 3 is com-
posed of rows of Woulfe's bottles, partly filled

with water, care being taken to place the first

pairs of these bottles in a tank of cold water.

The condensation of the last portions of

1 In South Lancashire alone, more tlian 1000 tons of

hjdrochloiic acid in solutiun are made weekly.

hydrochloric acid gas is effected either by the

aid of the coke columns, or in leaden cham-
bers, into which fine jets of cold water are in-

jected on all sides.

"A saturated solution of hydrochloric acid in

water has the specific gravity of 1"21; and when
heated in a retort, loses at first hydrochloric

acid gas, but after a time an aqueous acid

distils over, at the ordinary atmospheric pres-

sure, containing 20'22 per cent, of hydro-

chloric acid, and boiling constantly at 110° C.

If the distillation be conducted under dimin-

ished pressure, the liquid boils at a lower

temperature, and attains a composition

which is different for each boiling point;

hence the dilute acids thus obtained by
boiling the solution of hydrochloric acid gas

in water, cannot be considered as definite com-

pounds of hydrochloric acid and water."^

2 Koscoe and Dittmar.
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fIG. 2,

Fig. 3,

Commercial hydrochloric acid is usually of

a yellow colour on'ing to its being contami-
nated with iron. It also very frequently con-

tains sodium, arsenic, sulphuric and sulphurous
acids, and free chlorine.

Pure aqueous solution of hydrochloric acid

should leave no residue upon evaporation ; it

should give no precipitation of ferric oxide
when saturated with ammonia, sulphuretted
hydrogen should cause no turbidity in it; if

diluted with thi-ee or four times its volume of

water, and chloride of barium be added, no
white cloud or precipitate should form in the
mixture ; nor should the acid, if pure, disco-

lour a fluid made faintly hlue with iodide of

starch.

Hydrochloric acid is largely consumed in

the manufacture of chlorine, sal ammoniac,
chloride antimony, glue, phosphorus, in the

preparation of carbonic acid for the manu-
facture of artificial mineral waters, in beet-

root sugar works, hydro-metallurgy, and alone,

or mixed with nitric acid, for dissolving various

metals.' See Acids, Effects of Vege-
tation ON, Chlorine.
HYDROCHLORIC ETHER. (C2H5CI.) Syn.

Ethyl Chloeide, Chloride of Ethyl.
This ether may be obtained either by saturat-

ing alcohol with hydrochloric acid gas, and
then distilling at a gentle heat, or by distill-

ing a mixture of three parts of oil of vitriol,

two of alcohol, and four of fused chloride of

' Waguer.

sodium ; the retort is in either case connected
with a tubulated receiver, surrounded by
water at a temperature of about 68° Fahr., in

which most of the alcohol and water which
pass over during the operation become con-

densed, whilst the ether escapes in the form
of vapour through a bent tube, which is in-

serted into the tubulure of the receiver, and
passes to the bottom of a flask kept cool with
ice. The liquid which is condensed in the
flask must be rectified from calcic chloride.

Hydrochloric ether is a colourless liquid,

having a specific gravity at 32^^ Fahr. of 0'921,

and a boiling point of 51"9° Fahr. The spe-

cific gravity of its vapour is 2'219. It has an
ethereal, penetrating, somewhat garlicky odour.

It is sparingly soluble in water, but readily so

in alcohol. These solutions fail to give a pre-

cipitate with argentic nitrate.

HYDROCYANIC ACID. (HCN HCy.) Syn.
Peussic acid, Hydeic cyanide, Cyan-
HYDEic acid. Hydi'ocyanic acid was dis-

covered by Scheele; but its nature and
chemical properties were first investigated by
Gay-Lussac.

Sources. This acid is found in water dis-

tilled from the kernels of the apricot, the
peach, the plum, and cherry, the leaves of the
laurel, and some other shrubs. The kernels of

the bitter almond also yield it by distillation,

mixed with an essential oil. The juice of the
tapioca plant (the Jatropha manihot) like-

wise coutaius it. Many nitrogenous sub*
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stances, when submitted to destructive dis-

tillation, also evolve hydrocyanic acid. Crys-

tallised arumonic foriiiiatc subjected to heat

in a retort yields a vapour v/hich, passed

through a red-hot tube, decomposes into this

acid and water. Another method by which it

may be obtained, consists in sending a current

of dry sulphuretted hydrogen gas through
a long tube filled with cyauide of mercury;
and very recently it has been obtained by the

direct combination of nitrogen and acetylene

gas, by adding one volume of the former to

two of the latter, and passing a series of

electric sparks through the mixture, the

gases combining without condensation.

Lastly, it is yielded when a metallic cyanide
or ferrocyanide is decomposed by an acid, this

latter being the means by which it is invariably

procured.

1. Anhtdeotis htdeoctanic acid may be
prepared by Wohler's plan, which is as

follows :—A crude potassium cyanide is pre-

pared by fusing eight parts of the dried

potassium ferrocyanide with three of potassium
carbonate and one of charcoal.

The fused mass is treated with six times its

weight of water in a well-closed vessel ; the
clear liquid is decanted from the iron, which
it is the object of this operation to separate,

and is poured into a retort : sulphuric acid,

diluted with an equal weight of water, is

gradually added in the proportion of one part
of oil of vitriol to two parts of the cyauide.

At first the distillation proceeds sponta-

neously from the heat developed by the ad-

mixture of sulphuric acid with the water. In
order to condense the acid, the products are

made to pass through a long U-shaped tube,

immersed in cold water and filled with calcic

chloride, with the exception of the first fourth
of the tube, which contains fragments of the
crude potassium cyanide ; to the bent tube is

attached a second delivery tube, which passes
to the bottom of a bottle cooled with ice and
salt. The calcic chloride in the syphon tube
retains the moisture, and the potassic cyanide
any sulphuric acid that might chance to pass
over, whilst the hydrocyanic acid collects in

the anhydrous state in the cooled receiver.

Trautwein recommends it to be prepared by
the dehydration of the strong aqueous acid,

by means of fused and pulverised chloride of
calcium.'

*^* The observance of the greatest care

and caution are necessary in the preparation
of this most potent poison. The operation is

most safely performed in winter. The appa-
ratus should be so arranged as to allow of any
v;i pours given off being carried from the
operator by a brisk current of air.

Prop. At ordinary temperatures anhydrous
hydrocyanic acid is a colourless liquid, having
a specific gravity of 07058 at 44-6° Fahr.
It is very inflammable, burning with a violet

• Tlie details of tiiis process are given in 'Watt's
Chemical Dictiouaty.'

flame resembling that of cyanogen, but some-
what whiter iu colour. It is soluble in all

proportions in water, the resulting mixture
being lighter than that fluid, and miscible
with alcohol. It is very feebly acid; potasic
cyanide always having an alkaline reaction.
Red oxide of mercury is readily dissolved by
it, and when added to a solution of argentic
nitrate it precipitates white flocculi of cyanide
of silver. Anhydrous hydrocyanic acid is an
extremely volatile liquid ; if a drop be let

fall on a glass plate, part of it becomes frozen
by the cold produced by its own evaporation.

2. Peepaeation of aqueous hydkocyawio
ACID.

a. From hydraied ferrocyanide of potas-
sium.—By heating it in a glass retort with oil

of vitriol and water, Everitt states that the
best proportions are nearly ten parts of the
salt to seven of oil of vitriol (diluted with any
convenient amount of water). Adopting these
proportions, 422*4 parts of ferrocyanide of
potassium yield 81 parts of hydrocyanic
acid. The greater part of the hydrocyanic
acid passes over at the beginning of distillation,

at a temperature a little above 212° Fahr. •

and when the residual liquid reaches a higher
temperature, the water (which then contains
but little hydrocyanic acid) is then carried
over. It is therefore necessary to emploj- a
good condensing apparatus, or the hydrocyanic
acid which passes over at first will for the
most part be dissipated in vapour mixed with
the air of the apparatus. This loss may also

be obviated by placing water in the receiver.

The residue need not be boiled down to dry-
ness; it will be found best to distil off from
two thirds to three fourths of the liquid,

according to the amount of water present.

It is not necessary to dissolve the ferro-

cyanide in water previous to adding the sul-

phuric acid, as it readily dissolves in the
water during the process of distillation.

Three conditions are important to be ob-
served in the arrangements of the apparatus:—1. The mixture in the retort should not be
allowed to spirt over. 2. It should contain
but little air. 3. It should present the greatest

possible amount of surface to be cooled.

If sulphate of potassium and prussian blue
are spirted over into the distillate, this must
be carefully rectified over a small quantity of

magnesia, chalk, or carbonate of barium.
h. From cyanide of potassium (without

distillatmn).—To a solution of nine parts of

tartaric acid in sixty parts of water, contained
in a well-stoppered bottle nearly filled with it,

four parts of pure cyauide of potassium are

added ; the vessel is shaken, frequently dipped
into cold water, and then left in the cold for

twelve hours; and the aqueous hydrocyanic
acid, which contains but a very small quantity
of tartrate of potassium, is poured off' from
the crystallised tartrate.^ This acid contains
3*6 per cent, of anhydrous hydrocyanic acid.

* ' London Med. Surg. Jouru.,' vi, 524.
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c. From cyanide of mercury.—126 (accu-

rately weighed) parts of cyanide of mercury
are agitated with at least 28 parts of iron

filings, in a well-stoppered bottle, containing

49, or rather more, parts of oil of vitriol,

diluted with a considerable quantity of water.

The agitation is continued until a portion of

the liquid taken out is not blackened by sul-

phuretted hydrogen.
The solution, decanted from the iron and

mercury, is then placed in a retort and dis-

tilled; the acid coming over at a gentle heat.

Excess of iron accelerates the decomposi-

tion,

d. From cyanide of silver.—Everitt recom-

mends 200 parts of pure cyanide of silver to

be shaken up with 240 parts of hydrochloric

acid of specific gravity of 1*129, and when the

decomposition is complete, the hydrocyanic

acid to be separated from the chloride of

silver by decomposition.

This hydrocyanic acid may contain a small

quantity of hydrochloric acid, a not very ob-

jectionable admixture, since it retards decom-
position. It possesses the advantage of definite

strength.

Prop. The aqueous is very similar in pro-

perties to the anhydrous acid, differing in

taste, odour, poisonous and combustible pro-

perties, according to its degree of concen-

tration. Like the anhydrous, the aqueous

acid decomposes, but not so readily j when
perfectly pure, becoming brown, and at last

black. As before stated, a little free mineral

acid assists to preserve it. It should be always
kept in a dark place.

Detection and estimation of hydrocyanic

acid and soluble cyanides.—The presence of

hydrocyanic acid, indicated by the character-

istic smell, which is given off by the contents

of the stomach, or of any fluid containing it

(provided this is not disguised by any sub-

stance of stronger odour) may be confirmed by
the following tests

:

1. To the filtered suspected fiuid add a

slight excess of caustic potash, and then a

solution containing ferrous and ferric sul-

phates. If hydrocyanic acid, or a soluble

cyanide be present, upon the addition of an
excess of hydrochloric acid the liquid turns to

a blue colour (more or less intense according

to the quantity of acid present), owing to the

formation of Prussian blue,

2. Add the suspected fluid solution of nitrate

of silver; if hydrocyanic acid be present, a

white cyanide of silver is formed, which is

nearly insoluble in cold nitric acid, but is solu-

ble in ammonia and cyanide of potash, and
which, when heated to redness, gives off the

inflammable violet-flamed cyanogen.

3. Acidulate a small quantity of the sus-

pected liquid with a few drops of hydrochloric
acid, and place it in a watch-glass ; then invert

a second watch-glass, moistened with a drop
of solution of ammonic sulphide over this.

After a few minutes remove the upper watch-

glass, and evaporate the liquid to dryness over
a water bath ; let the dry residue be treated
with a drop of a weak solution of ferric

chloride. If hydrocyanic acid be present, a
blood-red colour is produced, owing to the
formation of red ferric hydrocyanide, which
may be discharged by chloride of mercury ; a
reaction which distinguishes it from a similar
colour given by meconic acid.

Where large quantities of material have to

be examined, it is desirable that the acid
should be distilled off" by the heat of a water-
bath, acidulating the liquid with tartaric acid

if it be alkaline. The distillate is then to be
tested by any of the above methods.

Antidotes.—Give a scruple of carbonate of

potash dissolved in about an ounce of distilled

water, and directly afterwards, ten grains of

sulphate of iron, also dissolved in the same
quantity of distilled water, to which should
be added one drachm of tincture of perchloride
of iron. Whilst this is being prepared, and
subsequently, apply cold affusion to the head
and neck, artificial respiration, and, if practi-

cable, give strong coffee and brandy, A
more ready remedy is ammonia, given both
internally and applied to the nostrils.

Hydrocyanic Acid, Diluted. Syn. Acidum
Hydrocyanicum Dilutum, (B. p.) The
' British Pharmacopoeia' gives the following

simple directions for the preparation of this

acid :

—

Dissolve two and a quarter ounces (avoir.)

of ferro-cyanide of potassium in ten fluid

ounces of distilled water, then add one fluid

ounce of sulphuric acid, previously diluted

with four fluid ounces of distilled water, and
cooled. Put them into a retort and adapt this

to a receiver, containing eight fluid ounces of

water, which must be kept carefully cold.

Distil with a gentle heat until the fluid in the
receiver measures seventeen fluid ounces. Add
to this three fluid ounces of the water, or as

much as may be sufficient to bring the acid to

the required strength of two per cent, by
weight.

Prop. Specific gravity, "997. 100 grains,

or 110 minims, precipitated with a solu-

tion of nitrate of silver, give a precipitate

of cyanide of silver, which when dried, weighs
10 grains. 2V0 grains rendered alkaline by
liquor sodse, require a 1000 grain measures of

volumetric solution of nitrate of silver, before

a permanent precipitate begins to form.

Antidotes. See Htdeoctanic Acid.
Hydrocyanic Acid, Scheele's, Syn. Acidum

Hydeocyanicttm Scheelii. The original

process of Scheele does not yield an acid of

uniform strength, and is probably never fol-

lowed. It is therefore impossible to state

precisely what is intended when Scheele's acid

is prescribed, or to understand why it should

be preferred by certain physicians to the

British Pharmacopoeia preparation, which is of

a known and definite strength. As prepared

by different makers it has been found to con-
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tain from three to five per cent, of anhydrous
acid. The following is Scheele's process :

—

Mix two ounces of Prussian blue, with six

ounces of red precipitate of mercury, and add
six ounces of water. Boil for some minutes,
constantly agitating

; pour the whole on a filter

and wash the residuum on the filter with two
ounces of hot water, which is to be added to

the filtered liquor. Add to this an ounce and
a half of clean iron filings, and three drachms
of sulphuric acid j shake well and let it settle

;

then pour the clear liquor into a retort, and
distil a fourth part into a receiver well luted
and kept cold.

HYDKOFLUORIC ACID. (H.F.) Syn.
Htdric Flfoeide. Hydrogen Fluoeide.
JPrep. 1. From fl>ior-spar (free from silica

and metallic sulphides) and oil of vitriol. The
fluor-spar being reduced to fine powder and
placed in a leaden retort, is mixed with twice
its weight of concentrated oil of vitriol, and
on applying heat, an acid and highly acid
vapour distils over, which condenses to a

liquid if passed into a receiver of the same
inetal, standing in a freezing mixture at a tem-
perature of 4° Fahr. Louyet has shown that
tlie liquid acid, obtained as above, is not (as

once believed) anhydrous.
2. From the double fluoride of potassium

and hydrogen. Fremy first renders the salt

anhydrous by careful drying ; and by the sub-
sequent application of a strong heat, expels
the equivalent of hydrofluoric acid contained
in it ; condensing it into a colourless, mobile,
very volatile liquid by the application of a
freezing mixture of ice and salt.

3. By decomposing plumbic fluoride by dry
hydrogen.

Prop. The strong, aqueous, hydrofluoric
acid obtained by the action of oil of vitriol on
fluor-spar, is a densely fumina:, volatile, colour-
less liquid, which boils at 60° F., and remains
unfrozen at 4.° It combines with water so
greedily, and evolves so much heat in doing so,

as to give rise to a hissing noise like that pro-
duced when a red-hot iron is plunged into cold
water. In a concentrated form it has a spe-
cific gravity ot 1-060. Brought into contact
with animal matter of any Kind it instantly
destroys it, the smallest drop on the skin pro-
ducing a deep and painful wound ; hence the
necessity of the greatest CA^e in its prepara-
tion. With the exception of platinum, gold,

silver, mercury and lead, hydrofluoric acid,

when diluted, dissolves the metals, the metal
when it undergoes solution, displacing hydro-
gen. Potassium decomposes the strong acid
with explosion.

In both the gaseous and fluid form hydro-
fluoric acid is largely consumed for etching on
glass ; and this property constitutes one of its

most available and reliable tests. The test

may be conveniently applied as follows :

—

Cover a small piece of window glass or a
watch glass with a thin layer of wax, scraping
away a very small portion by means of a

sharply pointed instrument, and then expose

the glass for a short time to the vapour of tlie

acid, given off when the materials are he^tted

in a small leaden saucer or platinum crucible

;

on removing the wax with a little turpentine,

the marks on the glass caused by the hydro-

fluoric acid will be distinctly perceived.

HYDROFLUOSILIC'IC ACID. (^HF. SiF^.)

Fluoride of silicon and nvDEOGEN. Prep.

From powdered fluor spar, and siliceous sand
or powdered glass, of each 1 part; concen-

trated sulphuric acid, 2 parts ; mix in a glass

retort, apply a gentle heat, and pass the

evolved gas (fluoride of silicon) into water.

Decomposition ensues, silica being deposited

in a gelatinous state, and hydrofluosilicic acid

remaining in solution. This acid liquor,

which is a double fluoride of silicon and hydro-
gen, is used as a test for barium and potas-

sium, with which it forms nearly insoluble

precipitates.

HY'DROGEN. (H.) Syn. Htdrogenium,
L. An elementary bodj' discovered by Caven-
dish in 1766. It has been found existing in

an uncombined state in the gases evolved from
the solfataras of Iceland. Combined with
oxygen, it constitutes water, and in this form
'j extensively distributed through earth, air,

and ocean. It is an important constituent of
all organised tissues.

Prep. Hydrogen is always obtained for

experimental purposes by the deoxidation

of water, by one or other of the following

methods :

—

1. A tube of iron or porcelain (a gun-barrel,

for instance) containing a quantity of iron

turnings or scraps of iron, is fixed across a fur-

nace, so that its middle portion may be made
red-hot; to the one end is attached a retort

or other vessel containitig water, and to the

other a bent tube connected with a pneumatic
trough or gasometer. The tube being now
heated to redness, and the water in the retort

brought into a state of brisk ebullition, the
evolved steam suffers decomposition ; the

oxygen being absorbed by the iron, and the

hydrogen escaping into the gas reeeiver.

2. Sulphuric acid (oil of vitriol), diluted

with 6 or 8 tinies its bulk of water, is poured
on granulated zinc (or scraps of iron) placed

in a retort or gas bottle; hydrogen is evolved

and is collected, as before.

Ohs. This is the most convenient method of

preparing hydrogen, and the one usually

adopted in the laboratory. To ensure the gas

being quite pure, distilled zinc is employed,

and the gas is passed, first through a concen-

trated solution of pure potassa, then through
a solution of nitrate of silver, and, lastly,

through strong oil of vitriol, or over fragments
of chloride of calcium. When hydrogen is

prepared from crude zinc, it has a slight smell;

and when from iron, its odour is often strong

and disagreeable.

Prop. Gaseous; colourless; tasteless; odour-

less (when pure) ; combustible ; sp. gr. "06935,
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being 16 times lighter than oxygen gas, and
14"4 times lighter than atmospheric air. 100
cubic inches, at 60° Fahr. and 30 inelies of

the barometer, weigh 2'1371 (say 2'14) gr.

;

1 gr. occupies 46"6 inches. It is very readily

inflamed, even by a red-hot wire. It burns

with a scarcely visible flame. Mixed with

atmospheric air or oxygen, it explodes with

extreme violence on the approach of flame, or

sudden compression. One measure of hydro-

gen and 5 of atmospheric air, and 2 of hydro-

gen and 1 of oxygen, are the proportions that

explode with the greatest violence. The com-
bination of hydrogen and oxygen, when mixed,

is brought about by the heat of a red-hot solid

or a flame, by the electric spark, and by the

presence of spongy platinum, the black powder
of platinum, clean platinum foil, and some
other substances. A jet of hydrogen burnt in

oxygen gas, or a jet of these gases (mixed)

burnt in the air, with proper precautions, pro-

duces a most intense heat. Water absorbs

about 2§ by volume of hydrogen.
Hydrogen has recently been liquefied and

even solidified.

Tests. It is recognised by—its combusti-

bility ;—the pale colour of its flame ;—produc-

ing water only when burnt in air or oxygen ;

—

extinguishing the flame of other bodies;

and—exploding when mixed with half its

volume of oxygen, and fired.

Uses, <^o. Pure and uncombined hydrogen
is not employed in the arts. Inhalations of

this gas have, however, been occasionally used
in medicine. Dr Beddoes recommended them
in phthisis. In combination, the uses of hy-

drogen are almost numberless. Combined with

oxygen, it forms water ; with chlorine, hydro-
chloric acid ; with fluorine, hydrofluoric acid ;

with cyanogen, hydrocyanic acid ; with carbon,

innumerable hydrocarbons ; with nitrogen,

ammonia ; with sulphur, sulphuretted hydro-
gen—in fact, an enumeration of the valuable

compounds which it enters into would occupy
many pages of this work. From its extreme
lightness it has been used to fill balloons, but
coal-gas is now commonly employed for this

purpose. On its property of inflaming in con-

tact with spongy platinum is arranged the

popular little instrument for the production of

instantaneous light (Dobeeeinee's Lamp)
sold by the philosophical instrument makers.
The chemist avails himself of the great heat

developed by its combustion in oxygen in the
formation of the oxthtdeogen blowpipe.
Some of the compounds of hydrogen are

noticed below; the others under their respec-

tive names.
Hydrogen, Antimo"niuretted. (SbH3.) Si/n.

Antimonetted htduogen, Hydride of
ANTIMONY, StIBAMINE ; HYDEOGENItTM ANTI-
MONIATDM, L. A gaseous compound of anti-

mony and hydrogen, prepared by dissolving an
alloy of antimcmy with a large excess of zinc

in hydrochloric or dilute sulphuric acid. It

has never been obtained pure, a variable pro-

portion of free hydrogen being always present.

It burns with a bluish-white flame, giving rise

to dense fumes of teroxide of antimony, and
when conducted through a red-hot tube, or the

flame is thrown on a cold surface, as a porce-

lain plate, metallic antimony is deposited.

This gas is a deadly poison when inhaled. See

Aesenious ACID.

Hydrogen, Arsen'iuretted. (AsHj.) St/n.

Aesenetted hydeogen, Htdeide OF AE-
SENic, aesenamine; Hydeogenium AESENIU-
EATTJM, L. A gaseous compound of arsenic

and hydrogen.
Prep. Arsenide of zinc (made by fusing to-

gether equal weights of zinc and arsenic) is acted

upon by strong hydrochloric acid or by sulphu-

ric acid diluted with three parts of water.

Obs. This gas is produced whenever arse-

nious or arsenic acid, or any of their salts, is

in presence of nascent hydrogen. The proper-

ties of arsenetted hydrogen are fully de-

scribed in the tests for aeseniotjs acid. This

gas is a deadly poison when inhaled.

Hydrogen, Car'buretted. S^n. Caebonetted
HYDEOGEN. This term is specially applied

to two of the numerous compounds of carbon

and hydrogen (caebides OF hydeogen, hy-
deocaebons) :

—

1. Light Carburetted Hydrogen. (CH4.) Si^n.

Mabsh gas, Fire damp, Gas of the ace-

tates. This is often abundantly disengaged
in coal mines, and its combustion occasions

those fearful explosions which are so destruc-

tive to human life. The mud at the bottom
of stagnant pools, on being stirred, suflers

bubbles of gas to escape, which, when collected

and examined, are found to be a mixture of

light carburetted hydrogen and carbonic acid.

The latter is easily removed by passing the

gas through a solution of caustic potassa or

milk of lime.

Prep. (Dumas.) A mixture of acetate of soda

(cryst.) and hydrate of potassa (dry), of each

2 parts, and quicldime (in powder), 3 parts, is

strongly heated in a flask or retort. The gas in

a state of absolute purity is disengaged in great

abundance, and may be collected over water.

Prop. Colourless; neutral; nearly inodor-

ous ; burns with a yellow flame, producing

pure water and carbonic acid; explodes when
kindled in contact with air or oxygen.

2. Heavy Carburetted Hydrogen. (C2H4.)

See Olefiant Gas.

Obs. Coal gas, oil gas, and eesin gas,

consist, for the most part, of mixtures of these

two gaseous hydrocarbons in uncertain pro-

portions, obtained respectively from coal, oil,

and resin, by the action of heat, and used for

the purposes of illumination. See Gas.

Hydrogen, Oxides of. There are two well-

defined compounds of hydroij;-en and oxygen :

—

1. Subox'ide of Hydrogen. (H2O.) Water
(which see).

2. Perox'ide of Hydrogen. (HO.) Si/n. Hy-
DEOXYL, BiNOXIDE OF HYDROGEN, DeUT-
oxiDE OF H., Oxygenated watee j Hydeo-
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OENii BiNOXYDFM, L. Tills singular fluid

was discovered by M. Tlienard in 1818.
Prep. (Odling.) A known quantity of

pure liydrochlorie acid, diluted with 8 or 10
times its volume of distilled water, is placed in

a glass beaiver surrounded with ice or a freez-

ing mixture. A quantity of binoxide of

barium rather less than sufficient to neutralise

the acid is tlien ground to a fine paste with
distilled water, and added gradually to the
acid in which it should dissolve without effer-

vescence. Diluted sulphuric acid is next added
cautiously, to precipitate the barium, and re-

produce hydrochloric acid to act upon a fresh

quantity of peroxide. The liquid having been
filtered from the insoluble sulphate of baryta,

a second proportion of binoxide of barium
paste is added gradually, as before. The treat-

ment with sulphuric acid, filtration and addi-

tion of binoxide, is repeated 6 or 7 times.

Sulphate of silver is theu very carefully added,

so as exactly to piecipitate in the form of

chloride of silver the whole of the chlorine.

After filtration, pure baryta, first as a paste

and then in solution, is cautiously added, to

precipitate exactly the sulphuric acid set free

from the sulphate of silver. Filtration is

again resorted to, and the clear liquid (aque-

ous solution of peroxide of hydrogen) is

placed in a dish over oil of vitriol in vacuo,

in order that the water mixed with it may
evaporate.

Prop., cfc. A colourless, transparent, some-
what syrupy liquid, of sp. gr. 1'452. It has a

metallic taste, and corrodes the skin. It is

easily resolved into oxygen and water. It

mixes freely with water, and becomes more
permanent by the dilution. It bleaches or-

ganic substances, and acts as a powerful oxid-

ating agent. Under certain circumstances,

however, it plays the part of a reducing agent.

To the chemist, peroxide of hydrogen and its

analogue, binoxide of barium, have been of

great service as instruments of research. Bin-

oxide of hydrogen has been applied in the arts

to restore the blackened liglits of paintings

which have become darkened by sulphuretted

hydrogen ; it is also sold by hair-dressers for

bleaching human hair.

Hydrogen, Phosphuret'ted. See Phosphorus.
Hydrogen, Sulphides of. See Sulphue.
HYDROMEL. S,yn. Htdeomeli, L. An

aqueous solution of honey. Prep. (P. Cod.)

Houej', 2 oz. ; boiling water, 32 oz. ; dissolve,

and strain. A refreshing and slightly laxative

drink ; in fevers, hoarseness, sore throats, &c.

HYDROM'fiTEK. Syn. Aeeometee, Gea-
TIMETEE; Hydeometeitm, L. An instrument
for ascertaining the specific gravities of liquids,

and hence their strength, the latter being

either in inverse or direct proportion to the

former. Hydrometers are of two kinds :

—

1. Those which are always immersed to the

game depth in distilled w^ater, and the liquid to

be tried, small weights being used for the pur-

pose, as in Faheekheit's and Nicholson's

hydrometers; and 2nd, tho<c which are suffered

to rise or sink freely in the liquid, until they
come to a state of rest, as in Syke's, Badmk'S,
&c. In both cases a coricction must be made
for any variation in teniperature.

Of the two kinds, the first give the most
accurate results, antl have the great advantage
of being applicable to liquids either lighter or

heavier than water, but the second are the
readier in practice, requiring less time and less

skill to use them. The following are those best

known :—
Baume's htdeometee or aeeometee,

which is very generally employed on the Con-
tinent, consists of two distinct instruments,

the one for liquids heavier than water, the
other for liquids lighter than that fluid. The
first floats at the 0, or ' zero,' of the scale, in

distilled water, at the temperature of 58° Fahr.,

and each degree, marked downwards, indicates

a density cori-esponding to one per cent, of

common salt. The hydrometer for liquids

lighter than water is poised so that the of the

scale is at the bottom of the stem, when it is

floating in a solution of 1 oz. of common salt in

9 oz. of water, and the depth to which it sinks

in distilled water shows 10°; the space between
these fixed points being equally divided, and
the graduation continued upwards to the top

of tlie scale.

The temperature at which these instruments
were originally adjusted by Baume was 12"5°

Centigrade (54."5° Fahr.). They are now com-
monly adjusted in this country at 58° or 60°

Fahr. Hence arise the discrepancies observ-

able in the published tables of the " corre-

spondence between degrees of Baume and real

specific gravities."

Caetiee's htdeometee, which is much
used in France for light liquids, has the same
point for the zero of its scale as Baume's, but
its degrees are rather smaller, 30° Baume being
equal to 32° Cartier.

Faheenheit's hydeometee consists of a
hollow ball, with a counterpoise below, and a

very slender stem above, terminating in a
small dish. The middle, or half-length of

the stem, is distinguished by a fine line across

it. In this instrument every division of the

stem is rejected, and it is immersed in all

experiments to the middle of the stem, by
placing proper weights in the little dish

above. Then, as the part immersed is con-

stantly of the same magnitude, and the whole
weight of the hydrometer is known, this last

weight, added to the weights in the dish, will

be equal to the weight of fluid displaced by
the instrument, as all writers on hydrostatics

prove. And accordingly, the specific gravities

for the common form of the tables will be had
by the proportion

—

As the lohole weiglit of the hydrometer and
its load, when adjusted in distilled toater, is to

the number 1000, so is the ichole weight tvhen

adjusted in any otherfluid, to the number ex-

pressing its specific gravity.
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GAT-LrSSAC'S ALCOHOLOMETER is Used to

determine the strength of spirituous liquors.

It, at once, indicates on the stem, the per-

centage of absolute alcohol in the liquid exa-

mined. The original experiments of Gay-
Lussac having been made on liquids at a tem-
perature of 59° Fahr., all examples examined

by the alcoholometer, must either be brought to

that temperature previous to being tested, or a

correction made in the strength found.

Nicholson's hydrometer is constructed

on the same principle as Fahrenheit's. It has

in addition to the small dish for weights above,

a little cup attached below, for holding any
solid body whose weight in water is required.

It is chiefly intended for taking the sp. gr. of

minerals.

Richter's hydrometer resembles, for the

most part, Gay-Lussac's.

Sykb's hydrometer is that adopted by

the Revenue authorities in England for ascer-

taining the strength of spirits, and has been

already fully noticed.

Tralles's hydrometer resembles Gay-
Lussac's (nearly).

Twaddbll's hydrometer is much used in

the bleaching establishments of Scotland, and

in some part of England. According to this

scale, is equal to 1000 or the sp. gr. of dis-

tilled water, and each degree is equal to '005

;

so that, by multiplying this number by the

number of degrees marked on the scale,

and adding 1', the real specific gravity is ob-

tained.

Obs. Hydrometers, unless manufactured
with great care and skill, merely afford ap-

proximate results ; but which are nevertheless

sufficiently correct for all ordinary purposes.

They also require several ounces of liquid to

float them, and hence cannot be used for very

small quantities. Those of Fahrenheit, Nichol-

son, and Sykes are the most accurate, both in

principle and application. They are all em-
ployed with a tall glass cylinder termed a

sample, test, or hydrometer glass, in the way
already noticed ; but the thermometer for

ascertaining the temperature must be covered

with a glass case, or arranged with a folding

scale to allow of its immersion in corrosive

liquids.

Alcoholometers, Elaiometees, Saccha-
EOMETERS, Urinometees, &c., are simply hy-

drometers so weighted and graduated as to

adapt them for testing spirits, syrnps, urine, &c.

See Alcoholometry, Alonholmetry, Areo-
m:eter. Specific Gravity, &c.

HYDROM'ETRY. Syn. Areometrt. The
art of determining the specific gravity of

liquids, and hence their strength and com-
mercial value. The instruments used are

noticed above ; their action depends upon the

fact that a floating body displaces a bulk,

equal to itself in weight, of the fluid in which
it floats, and consequently that a body of a

given weight sinks deeper in a lighter than in

a heavier fluid. In hydrometric determinations

the temperature of the samples must be carft-

fully attended to, for fluids expand as theis*

temperature is increased. The hydrometers
used in England are generally adjusted to the
standard temperature of 60° Fabr., and when
' Hydrometer Tables,' giving the corrections

for the variations of the thermometer, are not
accessible, the fluids to be examined should be
brought to this standard temperature by apply-
ing heat directly to the vessel, when the tem-
perature is below the standard, or by sur-

rounding the vessel, with cold water, when it

is above the standard. The principal appli-

cations of hydrometry are described in differ-

ent parts of this work. See Acetimetry,
Alcoholometry. Chlorometry, Specific
Gravity, &c.

HYDROP'ATHY Syn. Water cure; Ht-
DROPATHIA, L. A mode of curing diseases

by the copious use of pure cold water, both
internally and externally, together with dry
sweating, and the due regulation of diet, exer-

cise, and clothing. This " treatment of

diseases undoubtedly includes powerful thera-

peutic agents, which, in the hands of the edu-

cated and honourable practitioner, might be
most beneficially resorted to as remedial
agents." (Pereira.)

HYDROPHO'BIA. Syn. Canine madness ;

Rabies canina, L. A disease which is gene-
rally considered as the result of a morbid
poison being introduced into the system by
the bite of a rabid animal. A clear case of

idiopathic or spontaneous hydrophobia has

never yet been known to occur in the human
subject.

The common symptoms of hydrophobia are

great excitability and horror at the sight of

water, or the attempt to drink, fever, vomiting,

excessive thirst, spitting of viscid saliva,

difficult respiration, irregular pulse, convul-

sions, syncope, delirium, and death.

The whole materia medica has been, un-
fortunately, unsuccessfully sought without
the discovery of a single remedy for this

disease, or even a palliative of its severer

symptoms. See Curarine.
The treatment of recent bites of venomous

animals has been fully explained, and need not
be repeated here. To prevent secondary or

constitutional effects arising, the use of lemon
juice, or arsenical solution, has long been
popular. (Graham, and others.) Dr. Buchan
remarks that " vinegar is of considerable use,

and should be taken freely."

HYDROSULPHU'RIC ACID. See Sul-
phur.
HYGIENE'. Syn. Hxgiene, Fr. Health;

its preservation, promotion, and restoration.

That department of medicine and civil govern-

ment which relates to health. See AiR, Bath,
KxEECisE, Flannel, Food, Notrition,
Sleep, Ventilation, &c.

HYGROMETER. An instrument for measur-
ing the amount of moisture in the atmosphere.

Amongst the various contrivances lor accom-
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plishing tills end arc Daniers dew-point

hygrnmctoi' ; and tlic wet t)ulb hygromutcr.

By the first, the quantity of moisture in the

atniosph(!rc, is dcteruiined by noting witli a

sensitive thermometer, the temperature at

wliich a film of dew mass, to deposit on one of

the bulbs of a species of cryophorus, disappears;

the tension of the aqueous vapour present in

the air at that period, being readily ascertained

from tables constructed for the purpose, the

corresponding proportion of moisture can thus

be readily ascertained.

The wet bulb hygrometer consists of two
small thermometers placed side by side, the

bulb of them being surrounded by cotton films

kept constantly damp by a simple contrivance.

According to the rate of evaporation of the

bulb so moistened, with the fall of the ther-

mometer to which the moistened bulb belongs,

the depression, of course, being gi'eater the

further the surrounding atmosphere is from
the saturation point, and tables are furnished

for determining the degree of saturation for all

differences of temperature within the ordinary

atmospheric range.

HYOCHO'LIC ACID. C25 H40O4. Si/n. Gly-
COHYOCHOLALic ACID. A Compound peculiar

to the gall of pigs, discovered by Sirecker and
Gundelach.

Prep. The fresh gall of pigs is mixed with a

solution of sulphate of sodium ; the precipitate

is dissolved in absolute alcohol, and deco-

lourised by animal charcoal. From this

solution ether throws down hyocholate of

sodium, which, on the addition of sulphuric

acid, yields hyocholic acid as a resinous mass,

which is dissolved in alcohol, re-precipitated

by water, and dried. When heated with alka-

line solutions, glycocine and a new crystalline

acid (hyocholalic acid) are formed. When
boiled with acids, it yields glycocine and
hyodyslysin.

HYOSCY'AMINE. Si/n. IIyoscyamia, Hy-
OSCYAMINA, Datueine, Datueia. An alka-

loid obtained from common henbane [Hyoscy-

amus niger), and also from the thorn apple

(^Datura stramonium). See Datuea.
HYPNOTICS. Spi. Hypnotica, L. Agents

or medicines which induce sleep, as opium,

morphia, henbane, Indian hemp, lactucarium,

&c. Agents which prevent sleep are called

agrypnotics {Agrypnotlca, L.), or anthypnotics

{Anthypnotica, L.).

HYPOCHLO'RIC ACID. See Chloeine.
HYPOCHONDRI'ASIS. 8yn. Hypochondei-

ACISM. The ' hip' or ' hyp,^ the ' vapours,' de-

pression of spirits, ' blue devils.' This disease

chiefly affects persons of the melancholic tem-

perament, and is commonly induced by hard

study, irregular habits of life, want of proper

social intercourse, living in close apartments,

and insufficient out-of-door exercise. The
treatment may, in most cases be similar to

that recommended for dyspepsia, observing,

however, that success depends more on amus-

ing and engaging the mind, and in gradually

weaning it from old conceits, than in thcincro

administration of nicdieino. When the patient

is tormented with a visionary or exaggerated
seuse of pain, or of some concealed disease, or

a whimsical dislike of certain persons, jilaces,

or things, or groundless apprehensions of per-

sonal danger or poverty, or the conviction of

having experienced some dreadful accident or

misfortune, the better way is to avoid any
direct attempts to alter his opinons, but to

endeavour to inspire confidence in some me-
thod of relief. Greding mentions the case of

a medical man who conceived that his stomach
was full of frogs, which had been suc( es»ively

spawning ever since he had bathed, when a
boy, in a pool in which he had perceived some
tadpoles ; and he had spent his life in endea-

vouring to get them removed. One patient,

perhaps, fancies himsef a giant; another as

heavy as lead ; a third a feather, in continual

danger of being blown away by the wind ; and
a fourth a piece of glass, and is hourly fearful

of being broken. Marcellus Dentatus men-
tions a baker of Ferrara who thought himself a

lump of butter, and durst not sit in the sun,

or come near the fire, for fear of being melted.

The writer of this article once knew a man who
always put on his coat the wrong side in front,

because he conceived his face looked behind'

him. In such ca-es it is useless to argue with

the patient, as it only causes irritation, and
increases the malady. The restoration of the

bodily health, aud a sudden surprise or change
of scene, will otten effect a cure.

HYPONI'TRIC ACID. See Niteogen.

HYPONI'TROUS ACID. See Niteogen.

HYPOPHOS'PHITES. See Phosphoeus.

HYPOPHOS'PHITE. A salt of hypophosplio-

roiis acid.

HYPOSUL'PHATE. Syn. Dithionate ;

Hyposulphas, L. A salt of hyposulphuvic

acid.

HYPOSUL'PHITE. Syn. Thiosflphate ;

Hyposulphis, L. a salt of hyposulphurous

acid.

HYPOSUL'PHUROUS ACID. See Sfl-
PHUEOus Acid.
HYRA'CEUM. A substance produced by the

Cape badger {Hyrax Capensis), and proposed

as a substitute for castoeeum. Pereira consi-

dered it to be inert and useless.

HYSTERICS. Syn. Hysteeia, Passio hys-

teeica, L. In pathology, a nervous affection

peculiar to women, attacking in paroxysms or

fits, preceded by dejection ; tears, difficult

breathing, sickness, and palpitation of the

heart. The treatment of this disease varies

with the causes and the symptoms. Bleeding,

cupping, and depletives, are generally had re-

course to in robust aud plethoric habits, and

stimulants and tonics in those of a weakly or

relaxed constitution. Affusion of cold water

and nasal stimulants will frequently remove

the fit in mild cases. Exercise, proper amuse-

ments and regular hours and diet, are the btet
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preventives. See Deatjght (Antihysteric and
Hydrocyanic), &c.

ICE. (Si/K. Glacies, L. Water in the solid

state. On being cooled, water gradually con-

tracts until the temperature has fallen 39'9°

Fahr., when it begins to expand. At the

freezing-point, 32° Fahr., under ordinary con-

ditions, water crystallises or freezes, and in

consequence of the continued expansion, the

sp. gr. of ice, as compared with that of water

at 39'9°, is as '94 to I'OO. Ice has the peculiar

property of reuniting by the contact of adjoin-

ing surfaces after having been broken into

fragments (regelation). Coloured water and
salt water, by freezing, produce colourless and
fresh ice ; and clean solid ice, when thawed,

furnishes water equal in purity to that which
has been distilled.

The use of ice in the preparation of ice-

creams, iCED-LiQTiORs, &c., is noticed else-

where. The confectioner collects his ice as

early as possible during the winter, and stores

it in a well-drained well or excavation, some-

what of the form of an inverted sugar-loaf,

contained in a small shed or building called an

ICE-HOUSE. This building should al\v,iys be

situated on a dry sandy soil, and, if possible, on
an eminence. The door should be on the

north side, and the roof should be conical and
thickly thatched with straw.

In medicine, ice is frequently emploj'ed ex-

ternally in inflammation of the brain, to

resolve inflammation, to stop haemorrhage, to

constringe relaxed parts, and an anodyne, to

deaden pain. For these purposes it is pounded
small, in a cloth, and placed in a bladder or

bag of gauze (ice-cap, ice-poultice) before

applying it. Internally, ice or ice-cold water
has been given with advantage in heartburn,

typhus, inflammation and spasms of the

stomach, to check the vomiting in cholera,

and to arrest liaBmorrhage, whether bronchial,

gastric, nasal, or uterine. Very recently, ice

has been proposed as a remedy in the treat-

ment of diphtheria. Small lumps of ice,

or a small glassful of pounded ice-and-water,

will often temporarily restore the tone of

the stomach and nervous system during hot
weather, when all other means fail. Ice-

creams, taken in moderation, act in the same
way.

In the warmer climates of Europe an ICE-

HOUSE or an ice-safe (a reprigeratoe) is

a necessary appeutlage to every respectable

dwelling, not merely for the purpose of pleas-

ing the palate with iced beverages, but to

euable the residents to preserve their provi-

sions (fish, meat, game, milk, butter, &c.) in a

wholesome state from dny to day. In addition

to larire cargoes of ice imported yearly from
Norway, and principally consumed in England,
(Jermany and France, ice is now manufac-
tured to no inconsiderable amount, in these
three countries artificially, the principal con-
sumption of the factitious article being by

brewers, who use it for the cooling of their

worts. The artificial manufacture of ice is

effected by the means of the condensation of

elastic vapours in machines expressly made for

the purpose. In Siebe's ice-making machine
the vapour of ether is made to traverse

metallic tubes surrounded with a concentrated

solution of common salt, by which it becomes
recondensed to the liquid state, to be again

utilised in the production of the vapour ; the

solution of salt becoming at the same time so

reduced in temperature, as to convert into ice,

water, contained in proper vessels, placed in it.

In Carre's machine the same end is accom-
plished by means of ammoniacal gas, a

solution of calcic chloride being used for ab-

sorbing the cold instead of common salt.

Reece'sis a modification, (he states an impi-ove-

ment) of Carre's. Ice machines are also made,
in which ice is produced, by bringing water
into contact with air, which has been greatly

reduced in temperature by cooling it when in

the compressed state, and subsequently allow-

ing it to expand. Liquid carbonic and sul-

phurous acids have likewise been used in the

preparation of artificial ice, but not when it

has been required in any considerable quantity.

See liEFRIGERATIOlSr.

Ice, Medicated. Mr Martin, of Weston-
super-Mare, writing to the ' Lancet,' says :

—

" Every practitioner has at times to face the

difiiculties of the scarlatinal throat in young
children. It may sadly want topical medica-
tion ; but how is he to apply it Y Young
children cannot gargle, and to attempt the

brush or the spray fills them with terror. In
many cases neither sternness nor coaxing

avails. Yet these little ones in almost every

case will greedily suck bits of ice. This has

long been my chief resource where I could not

persuade the child to submit to the sulphurous

acid spray. Lately, I have been trying an ice

formed of the frozen solution of the acid (or

some other antiseptic). Though, of course, not

so tasteless as pure ice, the flnvour is so much
lessened by the low temperature, and probably

also through the parched tongue, very little

appreciating any fiavour, that I find scarcely

any complaint on that score from the little

sufferers ; they generally take to it very readily.

The process of making it is very simple. A
large test-tube immer.-ed in a mixture of ice

and salt is the only apparatus required, and in

this the solution is easily frozen. When quite

solid a momentary dip of the tube in hot water

enables one to turn out the cylinder of ice, as

the cook turns out her mould of jelly. I have

tried the three following formulae, all of

which answer, although I think I prefer the

first."

"1. Sulphurous acid, ^ dr.; water, 7-5 dr.;

mix and freeze.

" 2. Chlorate of potass, 1 scruple ; water,

1 oz. ; dissolve, and freeze.

" 3. Solution of chlorinated soda, i dr.

;

water, 1 oz. ; mix and freeze.
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" However, the form is of secondary iraport-

ance, as each practitioner can construct his

own. Boracicacid, salicylic acid, or any otlier

harnde,>;s antiseptic with not too much taste,

would doubtlessbe as useful as those indicated."

ICE'LAND MOSS. Si/n. Cetkaeia (B. P.),

Lichen Islandicus, L. The lichen termed
Cetraria Islandicus. It is much employed,
both as a nutritious food and as a mild muci-
laginous tonic, in catarrh and consumption. It

may be purified from its bitter principle by a

little cold solution of potassa.

Iceland Moss, Saccharated. Syn. (P.C.), Sac-
CHARUM LICHENIS. Iceland moss, 1 lb. ; refined

sugar 1 lb. ; macerate the moss in water to ex-

tract the bitterness, express, boil in water for an
hour, strain, let settle, decant, add the sugar,

evaporate to dryness with a gentle heat, con-

stantly stirring, and finally reduce to powder.

ICES. (In confectionery.) These are com-
monly composed of cream or sweetened water,

variously flavoured, and congealed by ice or a

freezing mixture. Sometimes, instead of cream,
the materials of a custard are used. The mixed
ingredients are placed in a tin furnished with
a handle at top, called a ' freezer,' or 'freezing-

pot,' which is then plunged into a bucket con-

taining ice broken small, and mixed with
about half its weight of common salt, and is

kept in rapid motion, backwards and forwards,
until its contents are frozen. As the cream
congeals and adheres to the sides, it is broken
down with the ice-spoon, so that the whole may
be equally exposed to the cold. As the salt and
ice in the tub melt, more is added, until the

pi-ocess is finished. The ' ice-pot,' with the

cream in it, is next placed in a leaden ' ice-

stand,' is at once surrounded with a mixture
of ice and salt, and closely covered over. In
this state it is carried into the shop. The
glasses are filled as required for immediate u^^e,

and should have been previously made as cold

as possible.

Plain ice-cream, or cream for icing, is

commonly made by one or other of the follow-

ing formulae :

—

1. -New milk, 2 pints ; yolks of 6 eggs

;

white sugar, 4 oz. ; mix, strain, heat gently
and cool gradually.

2. Cream 1 pint ; sugar, 4 oz. ; mix as above.

3. Cream and milk, of each 1 pint ; white
sugar, ^ lb.

Flavodred ice-creams are made by mixing
cream for icing with half its weight of mashed
or preserved fruit, previously rubbed through
a clean hair sieve ; or, when the flavour depends
on the juice of fruit or on essential oil, by add-

ing a suflScient quantity of such substances.

Raspberry and stravtberey ices are made
according to the former method ; lemon,
ORANGE, NOYEAU, and ALMOND ICES, by the

latter method. In the same way any other

article besides cream may be frozen.

Chocolate for icing is made by rubbing
1 oz. of chocolate to a paste with a table-

spoonful of hot milk, and then adding ' cream
for icing,' 1 pint.

Coffee for icing is made of cream for
icing, 1 quart, to which a small teacupful of
the strongest possible clarified coffee has been
added together with 2 oz. of sugar and the
yolks of 3 or 4 eggs. See Icing {below).

rCING. (For cakes.) Syn. Sugar ice. The
covering of concreted sugar with which the
confectioners adorn their cakes. Frep. Beat
the white of eggs to a full froth, with a little

rose or orange-flower water; then add gradu-
ally, as much finely powdered sugar as will

make it ttiick enough, beating it well all the

time. For use, dust the cakes over with flour,

then gently rub it ofl", lay on the icing with a

flat knife, stick on the ornaments while it is

wet, and place it in the oven for a few minutes
to harden, but not long enough to discolour it.

It may be tinged of various shades by the addi-
tion of the proper ' stains.'

ID'RIALIN. A fusible, inflammable sub
stance, found associated with the native cin-

nabar of the mines of Idria, in Carniola. It

is extracted from the ore by means of oil of

turpentine. It is only slightly soluble in alco-

hol and ether. When pure, it is white and
crystalline.

ID'RYL. A hydrocarbon generally found
associated with idrialin.

IGASU'EIC ACID. Syn. Aciditm igasttri-

cum, L. An acid associated with strychnine

in tlie St Ignatius' bean and in nux vomica.

It may be obtained by digesting the rasped or

ground beans first in ether and then in boiling

alcohol, evaporating the latter decoction to

dryness, difi'using the residuum through water,

adding a little carbonate of magnesium, again

boiling for some minutes, filtering, washing
the powder with cold water, and digesting it

in alcohol, and filtering. The igasurate of

magnesium thus obtained is dissolved in boiling

water, the solution decomposed by acetate of

lead, and the precipitate (igasurate of lead),

after being washed and diffused through dis-

tilled water, is decomposed by sulphuretted

hydrogen. The solution thus obtained yields

crystals (igasuric acid) on being evaporated.

It is soluble in both water and alcohol.

IGNI"TION. In the laboratory this term is

commonly applied to the act of heating to red-

ness or luminousness. See Calcination.
ILLICIN. Boil a clear decoction of holly

with animal charcoal ; let it settle, collect the

deposited charcoal, wash it with cold water, dry

it, and treat it with boiling alcohol j let the

filtered liquid be evaporated to dryness. Febri-

fuge.

—

Dose, 6 to 24 gr.

ILLUMINA'TION. The act of illuminating

or making luminous. For supplying artificial

light to streets and the interiors of houses coal

gas and oils and fats are generally employed.

These illuminating agents are compounds rich

in carbon, upon the presence of which the

brightness of their flames depends. Flame is

gas or vapour heated to incandescence during
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the process of combustion, A flame containing

no solid particles emits but a feeble liglit, even

if its temperature is the liigbest possible.

Pure hydrogen, for instance, burns with a

pale, smokeless flame, though vvitli tlie produc-

tion of considerable heat. On the other hand,

wax, paraffin, coal-gas, &c., while undergoing
combustion, give out considerable light, because

their flames contain innumerable solid particles

of carbon, which act as radiant points. To give

the greatest degree of luminosity to flame, the

supply of air must be proportioned to the cha-

racter of the burning substance, and be insuflSi-

cient for the instantaneous combustion of the

evolved gases; in which case the hydrogen
takes all the oxygen, and the larger portion of

the carbon is precipitated, and burnt in the

solid form, at some little distance within the

outer surface of the flame. When the supply

of air is sufiicientfor the immediate and com-
plete combustion of the whole of the combus-
tible matter, no such precipitation takes place,

and the flame is neither white nor brilliant.

The richest coal gas, mixed with sufficient air

to convert all its hydrogen and carbon into

water and carbonic acid, explodes with a pale

blue flash; yet the same gas, when consumed
in the ordinary way, burns with a rich white

flame. Every one must have noticed the effect

of a gust of wind upon the flaring gas-jets of

a butcher's shop ; the plentiful supply of air

causes complete combustion, and so converts

the bright white flames into dull blue streaks

of fire. When the supply of air is insufficient

to cause the combustion of the newly formed
solid carbon at the instant of its development,

and whilst it is in an incandescent state, the

flame becomes red and smoky, and unburnt
sooty particles are thrown off^. The same
occurs when the temperature of any portion

of the hydrogen is reduced below that in-

tensity required for the combustion of the

newly separated charcoal. Solid bodies, as

tallow, oils, and fats, which burn with flame,

are converted into the state of gas by the heat

required to kindle them, and it is this gaseous

matter which suffers combustion, and not the

substance which produces it.

The relative value of the ordinary illumi-

nating agents has been accurately determined
by Dr Frankland. According to his experi-

ments, the quantities of various substances re-

quired to give the same amount of light as

would be obtained from 1 gallon of Young's
Paraffin oil are as follows :

—

Young's Paraffin oil

American rock oil*

Para flan candles .

Sperm . . ,

Wax
Stearic . . ,

Composite
Tallow .

. 1-00 gall.

. 1-26 „
. 18 6 lbs.

. 22-9 „

. 26-4, „

. 27 6 „

. 29-5 „

. 39-0 „

30 29

The following table exhibits the comparative

' Acknowledged to be an inferior sample.

cost of the light of 20 sperm candles, eacTi

burning 10 hours at the rate of 120 gr. per
hour ; also the amount of carbonic acid pro-

duced and heat evolved per hour, in obtaining

this quantity of light :
—

Curb, acid Units of
Cost. per hour in heat
s. d. cub. feet per hour.

Wax . . . 1 2n g.g g2
Spermaceti . 6 8 _j

"
Paraffin candles 3 10 ... 6-7 ... QQ
Tallow ..28 ... 10-1 ... 100
Rock oil . . 741
Paraffin oil . 6 J
Coal gas . . 4i ... 5-0 ... 47
Cannelgas .03 ... 4-0 ... 32

These figures prove that coal-gas and the
mineral oils are the cheapest and best illumina-

ting agents, producing the largest amount of

light with the least development of heat.

The light emitted by incandescent lime
(Deummond light, htdbo-oxtgen light,
LIMB LIGHT, OXYHTDEOGBN LIGHT) is in-

tensely brilliant, and is often made use of to

enable workmen to continue operations at

night. It is obtained by directing the flame

produced by the combustion of a mixture of

hydrogen (or coal gas) and oxygen upon a small

cylinder of lime. In the improved form of

this light the lime is protected from crum-
bling by a cage of platinum wire, and is caused

to rotate slowly by means of clockwork, so as

constantly to expose a fresh surface to the

flame. When reflected from a ' parabolic mir-

ror' in a pencil of parallel rays, the Drummond
light has been recognised during daylight at a

distance of 108 miles. The lime light produced
with coal-gas and oxygen is used for tlie magio
LANTERN and GAS MICEOSCOPB.
The most powerful illuminator is the elbc-

TEIC LIGHT, which is now being subjected to

trial in many cities for street illuminations,

&c., in place of coal-gas. It is usually pro-

duced by the passage of a strong current of

electricity between two pencils of hard carbon.

The electric light has been successfully applied

to lighthouse illumination. Hitherto it has

been found too intense and too costly for appli-

cation to domestic purposes. See Canbles,
Flame, Gas, Photometey, &c.

ILIU'TATION. See Bath (Mud).
IMAGIWA'TION. The influence of the ima-

gination, both in the production and cure of

disease, has been long admitted by medical

practitioners. It is probably the most power-

ful therapeutic agent known. " Extraor-

dinary cures have been ascribed to inert and
useless means, when, in fact, they were re-

ferable to the influence of the imagination."

(Dr Pereira.)

IMPE'RIAL. Syn. Potus impbeialis,

Ptisana I., L. Frep. 1. Cream of tartar,

i oz.; 1 lemon, sliced; lump sugar, 2 oz.j

boiling water, 1 quart ; infuse, with occasional

stirring until cold, then pour off the clear por«

tlon for use.
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2. A leraon, sliced ; sugar, 1 oz. ; boiling

water, 1 pint.

3. Yellow rind and juice of lemon; citric

acid, 1 dr. ; sugar, 2^ oz. ; hot water (which

has been boiled), 1 quart; as No. 1. Refri-

gerant and slightly diuretic. Used as a com-
mon drink in fevers, dropsy, &c., and as a

summer beverage.

IMTLEMENTS (Agricultural). "Almost
all the operations of agriculture may be per-

formed by the plough, the harrow, the scythe,

and the ilail; and these are the sole imple-

ments in the primitive agriculture of all coun-
tries. With the progress of improvement,
many other implements (and machines) have
been introduced, the more remarkable of

which are the Deill piottgh, the hoese
HOE, the WINNOWING- MACHINE, the THEESH-
INQ- MACHINE, the HAY-MAKING MACHINE,
and the eeaping machine. The object of all

these implements and machines is to abridge
human labour, and to perform the different

operations to which they are applied with a
greater degree of rapidity, and in a more per-

fect manner than before." (Loudon.) On
the perfection of agricultural implements and
machines depends much of the improvement
of which this art is susceptible. See Agei-
CULTUEE, &c.

IMPROVING. The trade name for ' doc-

toring,' ' adulterating,' or * lowering,' the

quality of any substance, with the view of

cheapening it or increasing its bulk. See
Wine, &c.

IN'CENSE. Fre-p. 1, Olibanum, 2 or 3 parts ;

gum benzoin, 1 part.

2. Olibanum, 7 parts ; gum benzoin, 2 parts

;

eascarilla, 1 part. Placed on a hot plate or

burned, it exhales an agreeable perfume. Used
in some of the rituals of the Roman Catholic

church.

3. Benzoin and storax, of each 4 oz, j lab-

danum and myrrh, of each 6 oz. ; eascarilla

3 oz. ; oil cinnamon, 8 minims; oils bergamot
and lavender, of each 20 minims ; oil clotes, 10
minims; mix, and pass through a coarse sieve.

INCINERA'TION. The reduction of organic

substances to ashes by combustion. See Cal-
cination.
INCOMBUSTIBILITY. The property of

being incapable of being kindled, or of being

consumed by fire. Substances possessing this

property are said to be ' incombustible' or ' fire-

proof.'

INCOMBUSTIBLE FAB'RICS. Syn. NoN-
INFLAMMablb fabeics. The fashion of wear-

ing light gauzy dresses extended by hoops or

crinoline has made death from fire a common
casualty. With a view of diminishing the

danger to which women expose themselves,

chemists have lately devoted considerable at-

tention to the problem of rendering muslin and
other light fabrics non-infiammable. This

object may be attained by steeping the fabric

in almost any saline solution. Thus, cotton or

liaen stuffs prepared with a solution of borax.

phosphate of soda, phosphate of ammonia, alum,
01' sal ammoniac, may be placed in contact

with ignited bodies without their sufPering

active combustion or bursting into flame. The
salts act by forming a crust of incombustible
matter on the surface of the fibres. They
do not, however, prevent carbonisation taking
place, when the temperature is sufficiently

high. It is by a knowledge of this property
of culinary salt that jugglers are enabled to

perform the comiiion trick of burning a
thread of cotton while supporting a ring or
a small key, without the latter falling to the
ground. The cotton is reduced to a cinder,

but from the action of the salt its fibres still

retain sufficient tenacity to support a light

weight.

The addition of about 1 oz. of alum or sal

ammoniac to the last water used to rinse a
lady's dress, or a set of bed furniture, or a less

quantity added to the starch used to stiff'en

them, renders them uninflammable, or at least

so little combustible that they will not readily

take fire ; and if kindled, are slowly consumed
without flame. None of the above-named
salts are adapted for fine soft muslins, which
mostly require chemical treatment, because
they injure the texture, rendering the fabric

harsh and destroying all its beauty. The salt

which is found to answer most completely all

the required conditions is tungstate of soda.
" Muslin steeped in a solution containing 20§
of this salt is perfectly non-inflammable when
dry, and the saline film left on the surface is

smooth and of a fatty appearance like talc, and
therefore does not interfere with the process of

ironing, but allows the hot iron to pass smoothly
over the surface. The non-fulfilment of this

latter condition completely prevents the use

of many other salts—such as sulphate or phos-

phate of ammonia, which are otherwise effi-

cacious in destroying inflammability— for all

fabrics which have to be washed and ironed."

(Watts.)

The addition of a little phosphoric acid or

phosphate of soda to the tungstate is recom-
mended, for without this addition a portion of

the tungstate is apt to undergo a chemical

change and become comparatively insoluble.

Messrs Versmann and Oppenheim, the intro-

ducers of tungstate of soda, give the fol-

lowing formula for a solution of minimum
strength :

—

Dilute a concentrated solution of neutral

tungstate of soda with water to 28° Twaddell
(sp. gr. 1*14), and then add 3§ of phosphate
of soda. This solution is found to keep and to

answer its purpose very well; it is now con-

stantly used in the Royal Laundry.
Papee, wood, &c., may be also rendered

comparatively incombustible by soaking them
in saline solutions. See Asbestos, Fiee, &c.

INCOMPAT'IBLES. In medicine and phar-
macy, substances which exert a chemical action

on each other, and cannot, therefore, with
propriety, be prescribed together in the same
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formula or prescription. The principles on

which we sliould act to avoid prescribing or

dispensing iucompatibles, are briefly deve-

loped under the heads Affinity and Decom-
position. To this we may add that, if a sub-

stance is endowed with well-marked thera-

peutical or poisonous properties, independent
of those which may exert a chemical effect

upon the tissues, its mode of action will

neither be changed nor destroyed by the

combinations vi'hich it forms, provided always
that the new compounds are nob insoluble in

water.
" It is not necessary to give two incom-

patible medicines at the same time, in order to

produce decomposition j it is sufficient if they

are given within a very short interval of each

other. Thus, a sick person, who has been

treated with lead externally, or even internally,

will present a discoloration of the skin, if he

takes a sulphur bath four or five days after the

lead treatment has been discontinued. If a

person is rubbed with iodide of potassium
shortly after having applied Vigo's plaster

(plaster of ammoniacum with mercury), or the

Neapolitan ointment (mercurial ointment),

iodide of mercury and caustic potash ^vill be

formed, which will cause vesication. So also

vomiting occurs if lemonade made with tartaric

acid is takeii five or 6 days after the adminis-

tration of white ozide of antimony." (Trousseau
and Reveil.)

Lists of incompatibles are published in many
pharmaceutical and medical works, but are, in

reality, of little use beyond illustrating rules

and principles which are familiar to evei-y che-

mist, and which every prescriber should also be
intimately acquainted with.

INCRUSTATION, Prevention of, in Steam
Boilers. With all qualities of water com-
monly used for feeding steam boilers there

is a tendency to the production of hard cal-

careous deposits or layers of incrustation within

the boilers, due to the separation of lime salts

(particularly the carbonate and sulphate, or

mixtures of these with a certain' amount of

carbonate of magnesia) as the direct conse-

quence of the accumulation of these impurities

from large quantities of water evaporated. The
sparing solubility of the sulphate of lime
(gypsum) in hot water fully accounts for its

deposition in the boiler, aud the carbonate of

lime (chalk) is thrown down, not only as the

result of direct evaporation, but by the ebuli-

tion expelling free carbonic acid, which holds

this body to some extent in solution. Rain
water, which of itself is too pure to give rise to

these incrustations, cannot be used alone for

boiler purposes, for it has been found to exert

a highly corrosive action upon the iron plates

and fittings. It can, however, be advan-
tageously employed in conjunction with ' hard'

sj^ring or river waters, and has the effect of

diminishing the incrustation merely as the
result of dilution. The drain pipes leading

from the roof of the factory may be placed in

connection with the tank or well from which
the supply of water is drawn for the boilers.

It will be seen hereafter that the self-same

remedy is efficient both as a means of prevent-

ing incrustation and obviating corrosion, and
that by using pne of the alkaline substances

about to be specified this twofold advantage
may be secured. Iron will not rust when
immersed in water containing a mere trace of

caustic alkali, and it is a common observatiou
that the iron vessels used in the preparation of

potash and soda remain for any length of time
free from all appearance of rust. This singular

property is, no doubt, susceptible of important
applications, amongst them may be mentioned
the better protection of iron ships fi*om the

attack of bilge water,of hydraulic rams, mould-
ing boxes, smith's tools, and other objects liable

to be placed at times under the influence of

water. Some forms of surface condensers
become quickly corroded in consequence of the
purity of the water accumulating in them by
the process of distillation, and a small dose of

caustic alkali is then useful as a means of pro-

tection ; the engine-cylinders also to some ex-

tent are preserved when alkaline anti-incrusta-

tion fluids are introduced into the boilers, for

the minute quantity which is carried forward
mechanically in the form of spray mixed with
the steam, suffices to preserve the iron. Whilst
a tendency to ' priming ' undoubtedly results

from a too liberal use of soda or other alkali

in the boiler, it will in practice be found easy

to adjust the proportion of this ingredient, so

as to secure immunity from corrosion and
incrustation, and at the same time, avoid the

tumultuous kind of ebullition known as
' priming.' In all cases it is advisable to

carry out a rigid system of inspection, and it is

only in the way of saving fuel and labour that

the application of boiler fluids is to be recom-
mended.
Much benefit has often resulted from a coat-

ing of coal-tar or ' dead oil ' applied to the
interior surfaces below the water line, when
the boiler is opened for cleaning and inspection.

These will tend very considerably to lessen the

adhesion of calcareous crusts, and are not in

any way affected by the boiler fluids in com-
mon use. Soda crystals and caustic soda may
be used with great success in boilers to effect

the immediate precipitation of the lime salts,

aud they act by throwing down a finely divided

form of carbonate of lime, which in time fur-

nishes nuclei for the deposition of subsequent

accretions both of the carbonate and sulphate,

so that they are prevented from crystallising

upon the walls of the boiler. A granular mud
is thus formed, which subsides quickly and may
be for the most part got rid of through the
' blow-off cock,' which should be opened for

this purpose two or three times every day, and
run out with as little water as possible.

The use of caustic soda has undergone a
thorough trial at the hands of Mr J Spiller,

F.C.S., in the boilers of the Royal Ai'senal,
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Woolwich, nnd we arc favoured with the M-
lowing general iiisti'uctioiis regariliiig its use,

which are based upon an experience of upvvards
often years. The caustic soda should be dis-

solved in water so as to make a concentrated
solution of specific gravity 1"300. This, being
perfectly miscible with water, may be intro-

duced into the boiler with the feed-water at

any time when, from the pressure of steam, it

may not be convenient to pour it through the
safety valve or other openings in the boiler.

But when the steam is down there is no diffi-

culty in introducing the prescribed dose by
vising a tin funnel with flattened aperture to

pass it through the safety valve ; or a tubular
arrangement with double cocks will answer at

all times. Half a gallon per diem is the

average quantity found sufficient for a 20-

horse stationary boiler, working with Thames
water for ten hours daily- If the water should
happen to be unusually hard a larger dose may
be employed, but it would not be expedient to

add in one charge more than the amount re-

quired for the day's consumption. Locomotive
and multitubular boilers have been worked
successfully with caustic soda, and it is here
that the importance of using anti-incrustation

fluids makes itself most apparent.

Many other methods have at various times
been proposed to prevent the formation of

deposits in steam boilers. Dr Ritterband's

method consists in simply throwing a little sal

ammoniac into the boiler, by which carbonate

of ammonia is formed, which passes off with

the steam, and chloride of calcium, which
remains in solution. In Holland this plan has

been used with satisfaction for locomotive

boilers. About 2 oz. of the salt may be placed

in the boiler twice a week. The chloride of tin

is equal to sal ammoniac, and is similar in its

action. Carbonate of soda has been recom-
mended by Kuhlmann and Fresenius of Ger-

many, and by Grace Calvert of England. It

is now employed generally in the boilers of

engines in Manchester. The common plan

adopted by working engineers to prevent in-

crustations from either variety of water is, on
each occasion of cleaning out the boiler, to

introduce some substance which, by its me-
chanical action, shall prevent the precipitated

earthy matter caking together, or adhering to

the boiler plates. Some common tar, bitumen,

or pitch, appears to answer well under most
circumstances. Mr Ira Hill recommends the

use of 3 or 4 shovelfuls of course sawdust. He
states that, after adopting the use of this

article, he never had any difficulty from lime,

although using water strongly impregnated
with it, and has always found the inside of

his boilers as smooth as if just oiled. Mr De
Haen recommends the sulphate and bicar-

bonate of calcium to be decomposed by
adding barium chloride and milk of lime in

the proper proportion ; when the water is at a

temperature of 35°— 45° C. the whole becomes
clear in about ten minutes, a precipitate con-

TOL. I.

sisting of a mixture of barium sulphate and
calcium carbonate deposits; if the water be
cold, the greater part separates in ten minutes,
but a little turbidity is noticeable for some
hours due to suspended matter.

Protzen recommends the introduction of a
piece of zinc into the boiler, this determines a
galvanic current, which protects the iron
against oxidation and corrosion, and causes the
mineral ingredients of the water to be deposited
as a fine loose mud, entirely preventing the
formation of incrustation.

Slippery elm bark, and spent bark from the
tan works have also been suggested. We (A. J.

Cooley) have worked a powerful boiler daily for
months without opening the 'man-hole,' after

throwing a few pounds of potatoes into it. In all

cases, when the earthy matter can be kept in a
state of solution, or precipitated in a pulveru-
lent form, it is easily removed from the boiler

by what engineers term 'priming,' which is

allowing the hot water to be blown over with
the steam, so that, after a sufficient time, the
whole original contents of the boiler are re-

moved, and replaced by fresh water. Before
doing so, however, it is of consequence to cut
off the communication with the cylinders, and '^/

to open the waste-steam cock. Consult a j
pamphlet on 'Boiler Incrustation and Corrosion' fi

by P. J. Rowan, published by Spon, London, f

INCUBA'TION (Artificial). The hatching
of eggs by artificial heat. This has been
practised by the Egyptians from a very remote
period. M. Bonnemain has the honour of

having introduced this art to Western
Europe, in 1775, and having been the first to

pursue it successfully on the commercial scale.

The source of heat employed by him was a
circulatory hot-water apparatus, and the tem-
perature maintained by it 100° Fahr. His
plan was to introduce, daily, l-20th only of

the eggs the apparatus was capable of receiv-

ing, so that on the 21st day the first chickens

were hatched, and a like number every day
afterwards as long as the supply of eggs was
kept up. Among the trays containing the

eggs he placed saucers of water, to compensate

for the absence of moisture derived in natural

incubation by transpiration from the body of

the hen. The chickens, as soon as hatched,

were transferred to a ' nursery ' or ' chick-

room,' also artificially heated, and were fed

with crushed millet seed. Several attemps have

been made of late years to introduce artificial

incubation into this country, with variable

success.

IN'CUBUS. See Nightmare.

IN'DIA KUB'BER. See Caoutchottc.
INDIGES'TION. See Dyspepsia.
IK'DIGG. Si/n. Indicum, Pigmentum

Indicum, L. a blue dyestuff extracted from

several plants growing in India and America,

especially from the leguminous species Indi-

gofera tinctoria and I. carulea. It exists in

the plant as a colourless juice. The method

of manufacture consists in steeping the plant

55
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in water until fermentation sets in; the

colouring matter dissolves in the water, form-

ing a yellow solution, which is drawn off

from the rest of the vegetable matter, and

agitated and beaten to bring it freely into

contact with the air for about 2 hours ; this

treatment causes the indigo to form and settle

down as a blue precipitate; this is cut, while

soft, into cubical cakes, and dried by artificial

heat. To hasten the formation of the indigo,

a little lime water is sometimes added to the

yellow solution. The indigo of commerce con-

tains INDIGO-BLUE Or INDIGOTIN, its mOSt
important constituent, indigo-eed, and many
other substances, some of which must be

regarded as accidental impurities or adul-

terations.

Prop. Tasteless; scentless; of an intense

blue colour, passing into purple ; when rubbed

with a smooth hard body, it assumes a coppery

hue ; insoluble in water, cold alcohol, ether,

alkalies, hydrochloric acid, dilute sulphuric

acid, and the cold fixed and volatile oils;

slightly soluble in boiling alcohol and oils

;

freely soluble in concentrated sulphuric acid,

and, when decoloured or reduced by contact

with deoxidising substances, in alkaline lyes ;

soluble in creasote; its colour is destroyed

by chromic acid, nitric acid and chlorine;

when suddenly heated, it gives off rich purple

fumes, which condense into brilliant copper-

coloured needles.

Pur. The best indigo is that which has

the deepest purple colour, that assumes the

brightest coppery hue when rubbed with the

nail; its fracture is homogeneous, compact,
fine-grained, and coppery ; its powder is of an
intensely deep blue tint, and light enough to

swim on water ; and it leaves only a fine

streak when rubbed upon a piece of white

paper. In general, when indigo is in hard,

dry lumps of a dark colour, it is considered of

bad or inferior quality. Indigo, when in hard
or brittle lumps, or in dust or small bits, is

often adulterated with sand, pulverised slate,

and other earthy substances.

Estimation. Various methods for estimating
the value of samples of indigo have been pro-

posed, but none of them can be depended upon
to give perfectly accurate results. The plan
recommended by O'Neill ^ is perhaps the best

;

it is performed as follows :

—

Weigh 25 gr. of a fair sample of the indigo

finely ground ; and to soften or disintegrate

it still further, boil it for a short time with
weak caustic soda, and then, if there be any
soft lumps or clots, strain through calico; mix
this with 3 quarts of water in a narrow-necked
bottle which it will nearly fill, and add 400
gr. of quicklime, which has been slaked as per-

fectly as possible ; shake well up and add
a 1000 gr. measure of solution of green cop-

peras (prutosulphate of iron) at 30° Twaddell

;

cork the bottle closely, and leave it for three

days, frequently shaking it in the interval.

1 See ' Dictiouaxy of Calico Piiiiting and Dyeing.'

The indigo will be dissolved by this time ; 1

quart of the clear solution is drawn off, shaken
up in a bottle to oxidise it, acidified with
acetic acid, and the pure indigo (indigotin)
collected upon a filter, dried, and weighed.
Four times the weight of the pure indigo is

the per-centage of indigo in the sample.

Uses. As a dye stuff indigo is of great im-
portance, both from the beauty and per-

manence of the colour it yields, and from the
ease with which it is applied to fabrics of all

materials. As a medicine it has been employed
in various affections of a spasmodic character,

as chorea, convulsions, epilepsy, hysteria, &c.

In large quantities it often induces giddiness,

vomiting, and diarrhoea; and when continued
for sometime, muscular twitchings, resembling
those arising from strychnine.

—

Dose. Begin-
ning at about 15 gr., and gradually increased

to 1, 2, or even 3 dr., at which it should be
continued for 3 or 4 months ; made into an
electuary with honey or sugar, to which some
aromatic may be added. See Indigo Dye,
Indigotin, &c.

Indigo, Sul'phate of. Syn. Suiphindylic
ACID, SlTLPHINDIGOTIC A., SaXONY BLUE,
Soluble indigo.

Prep. By gradually adding indigo (in fine

powder), 1 part, to fuming sulphuric acid

(Nordhausen sulphuric acid), 5 parts, or oil of

vitriol, 8 parts contained in a stone-ware
vessel placed in a tub of very cold water, to

prevent the mixture heating ; the ingredients

are stirred together with a glass rod at short

intervals until the solution is complete, after

which the whole is allowed to repose for about
48 hours, by which time it becomes a homo-
geneous pasty mass of an intense blue colour,

which in a dull light appears nearly black.

Obs. In this state it forms ' Baeth's blue,'
or the • CHEMic BLUB ' or 'indigo compo-
sition' of the dyer. Diluted with about
twice its weight of soft water, it is converted
into the ' Saxony blue ' or ' liquid blue ' of

the shops, also used for dyeing. When com-
mercial sulphate of indigo is diffused through
a large quantity of water, nearly boiling, and
wool (old white flannel rags, &c.) is macerated
in it for some time, the latter absorbs the
whole of the sulphate and is dyed blue,

whilst the liquor assumes a greenish-blue

colour. Wool, so prepared, when well rinsed

in cold water, and boiled for some minutes in

a large quantity of that liquid containing \% or

2§ of carbonate of potassa, or a quantity equal

to about l-3rd that of the indigo originally

employed, gives up its blue colour, and be-

comes of a dull brown. The liquid is now a
rich blue-coloured solution of sulphindylate

of potassa, from which the salt may be ob-
tained by cautious evaporation. This com-
pound is prepared on the large scale, by di-

luting sulphate of indigo with about 12 times
its weight of soft water, and imperfectly satu-

rating the solution with carbonate of potassa

;

the sulphindylate falls down as a dark-blue
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coppery -loo1( in pf powder, sohiljU^ in I'lO pnrts

of cold vviiler ;uul iu nboutHO parts of l.'oiling

water. This substance is kept hotli in tlie

moist and dry state, and is known in com-
merce under the respective names of ' dis-

tilled INDIGO,' 'PEECIPITATED INDIGO,'
' SOLUBLE INDIGO,' ' INDIGO PASTE,' ' BLUE
CARMINE,' 'DISTILLED BLUE,' 'SOLUBLE BLUE,'

&e. It is extensively used in dyeing; and
when mixed with starch, whilst in the moist
state, and made into cakes or knobs, it con-

stitutes the finest variety of the 'blue' used by
laundresses for tinging linen. The ammonia
and soda salts may be prepared in the same
way as the potassa salt, by substituting

the carbonates of those bases for carbonate
of potassa. The ammonia salt is very solu-

ble.

INDIGO BLUE. See Indigotin.
INDIGO DYE. There are two methods of

preparing solutions of indigo for dyeing.—1.

By deoxidising it, and then dissolving it in

alkaline menstrua.—2. By dissolving it in sul-

phuric acid. The former method is used in

preparing the ordinary indigo VAT of the

dyers.
"
1, a. (Cold vat.) Take of indigo, in fine

powder, 1 lb. ; green copperas (clean cryst.),

2.\ to 3 lbs. ; newly slaked lime, 3^ to 4 lbs.

;

triturate the powdered indigo with a little

water or an alkaline lye, then mix it with some
hot water, add the lime, and again well mix,

after which stir in the solution of copperas,

and agitate the whole thoroughly at intervals

for 24 hours. A little caustic potassa or soda
is frequently added, and a corresponding por-

tion of lime omitted. For use, a portion of

this 'preparation vat' is ladled into the
'dyeing vat,' as wanted. After being em-
ployed for some time, the vat must be re-

freshed with a little more copperas and fresh-

slaked lime, when the sediment must be well

stirred up, and the whole thoroughly mixed
together. This is the common vat for

cotton.

I. (Potash vat.) Take indigo, in fine

powder, 12 lbs. ; madder, 8 lbs. ; bran, 9 lbs. ;

' potash,' 24 lbs. ; water at 125° Fahr., 120
cubic feet ; mix well ; at the end of about 36
hours add 14 lbs. more potash, and after 10 or

12 hours longer further add 10 lbs. of potash,

and rouse the whole up well; as soon as the

fermentation and reduction of the indigo are

well developed, which generally takes place in

about 72 hours, add a little fresh-slaked lime.

This vat dyes very quickly, and the goods lose

less of their colour in alkaline and soapy so-

lutions than when dyed in the common vat.

It is well adapted for woollen goods.

c. (Wood vat.) As the last, but employing
wood instead of madder; the vat is 'set' at
160° Fahr., and kept at that temperature until

the deoxidation and solution of the indigo has

commenced. The last two are also called the

*warm vat.'

d. (Pastel vat.) This is 'set' with a

variety of wood which grows in France, and
which is richer in colouring matter than the

plant commonly known as ' wood.'
e. (ScHiJTzroNBEUGEit and De Lalande's

VAT.) It is known that the low stage of oxi-

dation of sulphur obtained on the reduction of

sulphurous acid with zinc, dissolves indigo.

On this reaction the following proceedings
for dyeing and printing with indigo are

founded :—To prepare the reducing liquid, a
solution of bisulphite of soda at 35° B. is

brought in contact with sheet zinc in a closed

vessel, of which the liquid should occupy only

one fourth. After the lapse of an hour the
zinc is precipitated from the clear liquid

by means of milk of lime. It is then diluted

or decanted, or filtered with exclusion of

air.

The clear liquid is then poured upon the
ground indigo, with the addition of the need-
ful soda and lime. One kilo of indigo yields

in this manner a very concentrated vat of
from 10 to 15 litres. Cotton is dyed cold,

and wool with the aid of heat. A vat is

filled with water, and a suitable quantity of
the above indigo mixture introduced, when
the dyeing can be performed at once. The
excess of the low sulphur acid dissolves the
froth which appears on the surface. During
the process of dyeing, further quantities of

indigo can be added as required. Cotton can
be rapidly and easily dyed in this manner

;

and in the case of wool, the dyer escapes the
many disadvantages of the hot vat and ob-

tains brighter and clearer shades. To print

a fast blue the alkaline solution of the reduced
indigo is printed on with an excess of the re-

ducing agent, aged for twelve to twenty-four
hours, washed and soaped. In comparison
with the old process there is a saving of in-

digo to the extent of 50 to 60 per cent.;

the shades are richer and the impressions

sharper. The colour requires no subsequent
treatment, and can therefore be printed on
simultaneously with most other colours.

Ohs. Wool, silk, linen, and cotton, may
each be dyed blue in the indigo vat. The
goods, after being passed through a weak
alkaline solution, are subjected to the action

of the vat for about fifteen minutes ; they
are then freely exposed to the air; the im-

mersion in the vat and the exposure are re-

peated until the colour becomes sufficiently

deep. Wood and madder improve the rich-

ness of the dye. Other deoxidising substances,

besides those above mentioned, may be used
to effect the solution of the indigo ; thus a

mixture of cau-tic soda, grape sugar, indigo,

and water, is often employed on the Continent
for this purpose ; and orpiment lime, and
pearlash are also occasionally used. When
properly prepared, the indigo vat may be kept
in action for several months by the addition

of one or other of its constituents, as required.

An excess of either copperas or lime should

be avoided.
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2. Solution of sulphate of indigo is added to

water, as required, and the goods, previously

boiled with alum, are then immersed in it,

and the boiling and immersion are repeated

until the wool becomes sufficiently dyed.

Ohs. With this every shade of blue maybe
dyed, but it is most commonly employed to give

a ground to logwood blues. The colouring

matter has affinity for woollen and silk with

or without ' mordant,' but none for cotton.

A solution of soluble indigo (sulphindylate of

potassa or soda), in water very slightly acid

with sulphuric acid, imparts a very fine blue to

cloth, superior in tint to tliat given by the

simple sulphate. See Dyeing, &c.

INDIGO PUR'PLE. Syn. Phcenicine. The
name given by Mr dum to the purple pre-

cipitate obtained by filtration from a solution

of indigo in fuming sulphuric acid, when
largely diluted with water.

INDIGO RED. Syn. Indigo eesin. Red
BESIN OF INDIGO. Tliis is prepared by boiling

alcohol (sp. gr. "830), on powdered indigo pre-

viously exhausted by digestion in dilute acids

and in a strong alkaline solution. When
heated, it is converted into a white sublimate

(deoxidised indigo red), but recovers its red

colour by the action of nitric acid.

INDIGO WHITE. Syn. Indigogenb, In-

DicxiE, Reduced indigo, Hydeogenised i.,

Hydrate of i. Reduced or deoxidised indigo

blue.

Prep. The yellow alkaline solution obtained

by one or other of the processes noticed under
Indigotin is carefully protected from the air,

both before and after precipitation with hy-

drochloric acid; and the precipitate, after

being rapidly washed with recently boiled dis-

tilled water, or with very dilute sulphurous
acid, is drained on a filter, dried in vacuo, and
then at once transferred to a well-stoppered

bottle.

Prop, <Sfc. A greyish-white mass of minute
crystals, generally light blue on the surface,

and rapidly turning blue on exposure to the

air ; soluble in alkalies, alcohol, and ether, to

which it imparts a yellow colour. These so-

lutions deposit indigo blue on exposure to the
air. A solution of this substance constitutes

the indigo vat of the dyer (see above).

INDIGO'TIN. Syn. Ceeulin, Indigo blue.
This is the pure blue principle of indigo. It

appears to be the oxide of the same organic

radical of which indigo white is probably the
hydrate.

Prep. 1. Indigo (in fine powder) is digested

successively in dilute hydrochloric acid, solu-

tion of potassa, and alcohol; the dried residuum
is crude indigotin.

2. Indigo (in fine powder), 1 part ; green
sulphate of iron, 2 parts ; hydrate of lime, 3
parts ; water, 15 parts ; mix, agitate occa-

sionally until the colour is destroyed, then de-

cant the clear portion, precipitate with dilute

hydrochloric acid, and wash the powder first

with water, and then with boiling alcohol,

until the latter ceases to acquire a yellow
colour.

3. Caustic soda and grape sugar, of each 1

part; water, 20 parts; powdered indigo, 5

parts; mix, and proceed as last. The above

are essentially the same as the indigo vat, but
on the small scale.

4. The process for estimating the value of

indigo given under Indigo is a good process

for obtaining Indigotin.

Obs. The product from all the above exceeds

50^ of the indigo operated on.

5. (Taylor.) Powdered indigo, 2 parts

;

plaster of Paris, 1 part ; water, q. s. to reduce

the mixture to a thin paste ; spread the mass
evenly upon an oblong iron plate to the depth
of about 1^ inch, and dry it by a gentle heat.

It must then be held over the flame of a spirit

lamp, when a disgusting odour will be evolved,

the mass will begin to smoke, and in a few
minutes will be covered with a heavy purple

vapour, which will condense into brilliant flat-

tened prisms or plates of an intense copper
colour, forming a thick velvety coating over

the surface immediately exposed to the heat.

Should the mass catch fire, it may be instantly

extinguished by a di-op of water let fall upon
it. Prod. 15 to 18^. See Indigo, &c.

INDIUM. In. = 113-4. This very rare metal
was discovered by means of the spectroscope

by Messrs Reich and Richter in a specimen of

zinc-blende from Freiberg, in 1863. Since

then it has been found in the flue dust of

some zinc furnaces worked in the Hartz
mountains, also in a black blende, known as

christophite, occurring in Saxony ; in the

Wolfranc of Zinnwald, associated with zinc, as

well as in Wolfranc alone ; and also in the

blende metwith in steatite, near Schlaggenwald.
In all of these substances the indium is

present in very minute quantity,' and is more
or less associated with lead, arsenic, cadmium,
iron, and copper ; its separation from which
is matter of no inconsiderable labour and
difficulty.

The following process for the detection of

indium in zinc-blende, and its extraction

from the same source, is given by Winkler.

Precipitate the hydrochloric acid solution of

the I'oasted ore with metallic zinc at the boiling

heat ; dissolve the precipitate in nitro-hydro-

chloric acid ; remove the arsenic, cadmium,
&c., by sulphuretted hydrogen, and precipitate

the indium as oxide by barium carbonate.

Should this precipitate contain any iron, it

must be removed by resolution, heating

with sodium sulphate, and digestion with
barium carbonate in a closed vessel. The
indium may also be precipitated from the

original solution, either directly by barium
carbonate, or from a solution containing sul-

phuric acid, by neutralisation with sodium
carbonate, till a precipitate begins to form, and

1 In the flue dust of the zinc furnaces it is present to

the amount of about ] per cent. ; in christophite in the
proportion of (JU0G2 per cent.
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nddition of sodium acetate ; it is then precipi-

tated as a basic sulphate containing zinc."'

Indium may be obtained in the metallic

state from the reduction of its oxide by means
of hydrogen j charcoal or carbonaceous fluxes

are not good reducing agents, as their em-
ployment necessitates a very high temperature,
and loss from volatilisation occurs. Sodium
is found to be the best reducing agent when
large quantities of the metal are required.

Bottger's method is to precipitate the

indium by zinc, to press the spongy metal so

obtained in hot water, then to submit it to

pressure in a screw press between filtering

paper, and finally to melt it with cyanide of

potassium.

Frop. Indium is a soft, white, durable metal,

somewhat resembling cadmium, wholly desti-

tute of crystalline structure. Its specific

gravity, which is 7'421 at 16'8° C, is not

altered by rolling or hammering. When
heated in the air to 176° C, it melts without
becoming oxidised ; at a temperature above
this, however, it becomes covered with a coating

of suboxide, becoming gradually changed into

the yellow sesquioxide. Indium is less volatile

than either cadmium or zinc. It dissolves

slowly in dilute sulphuric and hydrochloric

acids, hydrogen being given off. In strong

hydrochloric acid it dissolves rapidly. Nitric

acid oxidises it, evolving at the same time
nitric oxide; whilst sulphuric acid converts it

into anhydrous sulphate.

When examined by means of the spectro-

scope, the flarne of indium i-eveals two brilliant

bands—a violet and a blue one.

Indium is completely precipitated from a
solution of its acetate, as well as from neutral

solutions of its salts in general, by sulphur-

etted hydrogen. Ammonia, neutral sodium
carbonate, and acid sodium carbonate, throw
down white precipitates insoluble in excess of

the precipitant; caustic potash and soda pro-

duce a white precipitate of indium hydrate,

soluble in excess. Barium carbonate precipi-

tates it completely. Potassium ferrocyanide
gives a white precipitate.

Ustim. " The most convenient method of

estimating indium is by precipitating it as

hydrate with ammonia, dissolving the washed
precipitate in hot dilute nitric acid, evaporat-

ing, igniting, and weighing the oxide thus

obtained. Precipitation with sulphuretted

hydrogen does not give exact results on
account of the solubility of the indium sul-

phide."*

Indium forms compounds with bromine,
chlorine, iodine, oxygen, and with several

of the organic and inorganic acids.

INDUEA'TION. \\\ pathology, an increase

in the consistence of any portion of the body,

usually resulting from chronic inflammation,

pressure, or friction.

IN'FANCY. " The domestic treatment of

^ Various other processes are ^iven in ' Watts' Dic-
tionary.' * Walts.

infants and children is comprised in the appli-

cation of the laws of health to the mother as

well as to the child. The position of parent is

one of serious responsibility, both morally Jind

physically, and the edict has gone <bi th tbat
' the sins of the parent shall be visited on the

children.' If we could ensure good mothers,

we could vastly improve the race of men. The
nursing mother of a sick infant must, by fol-

lowing faithfully the rules of health in respect

of the four great hygienic principles—food,

clothing, exercise, and ablution—give health

with her milk to her offspring ; she must also

pay close attention to her mind, avoid all

sources of irritation and anxiety, and remem-
ber that an angry mother sours her milk, and
produces a fractious and often a diseased

infant. I am quite of opinion that if mothers
were sound in constitution, and bestowed the

requisite care upon the maintenance of their

health, we should hear little of diseases of

children. In children, as well as in parent,

the rules of health must be carried out," and
their neglect cannot fail to bring with it a

heavy retribution. (Eras. Wilson.) See Ex-
ercise, NUESING, &c.

INFANT DEATH-RATE. In England, ac-

cording to Dr Farr, out of 1000 infants born,

149 die annually before reaching their first

year ; and the same authority tells us that 311
out of every 1000 die during the first month
in the same period. Amongst illegitimate

children, the lives of one half never exceed the

first month.
The above figures represent the yearly ave-

rage of infantile deaths throughout the whole
of England, when we come to the large cities

the mortality is notably higher. In Liverpool,

for instance, out of 1000 children born, 239
died in their first year.

When we examine into the infant mortality

prevailing amongst difi^erent classes, we find

the proportion existing between the death-

rate of the children of the nobility, and the

general death-rate up to one year, to be as 3
to 8.

In 1874, Mr Charles Ansell, jun., published

a work entitled ' Statistics of Families of the

Upper and Professional Classes,' in which he
showed, from investigations into the deaths

occurring amongst 48,000 children of the

wealthy, professional, and titled classes, that in

the first year of life, about 80 only of such
children die out of every 1000. According to

Dr Farr, the northern countries of Europe
show a much lower infant death-rate than the

southern ones. Infiint mortality is lowest in"

Norway, and highest in High Bavaria, where
404 infants per 1000 die in their first year.

In New York, in 1869, the mortality amongst
infants under one year old was 27'4 per cent,

and in 1873, 31-0 per cent.

Both in France and England the mortality

prevailing amongst illegitimate children up to

the age of one year is very large. In 1860,

the death-rate amongst the foundlings of the
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Lolre-Inferieure, was as much as 876 in the

1000, and it averages between 500 and
700 in France. In Wakefield, amongst the

same class of children, it was 26"22 per cent. ;

in Coventry, 40; in Padstow, 50; and in

Bantry, 80 ; in manufacturing towns the

average is 35 per cent. In London the number
of illegitimate children who die annually
under the age of a year is probably about 75
per cent.'

In the Montreal Foundling Asylum, out of

4060 infants, only 7 per cent, lived one year. In
the rural districts of England and also in

Bavaria, the average of deaths at one year is

about the same for the illegitimate as for the
legitimate children.

In the ' Transactions of the Obstetrical

Society for 1870 ' there is a valuable and in-

teresting report, throwing much light on the

condition and treatment of the children of the
poor in England. The following is the sub-

stance of this report, the information con-

tained in which was collected by various

members of the society :—It was found that

amongst the poorer populations of villages 30
to 90 per cent, are attended by midwives, and
that this custom prevails to an almost equal
extent in the large provincial and manufac-
turing towns. Thus in Glasgow, 75 per cent.,

in Coventry, 90 })er cent. ; and in Leeds and
Sheffield, equally large numbers of the popu-
lation employ the services of these women.
In Edinburgh the midwife is rarely called on

;

neither is she in the West End of London

;

but in the East End 30 to 50 per cent, of the
accouchements are undertaken by womeia.

Except in Glasgow, Sheffield, and London,
the women are asserted to be totally ignorant
and incompetent to meet any difficulty that
might arise. In country districts the perni-

cious custom of giving an aperient to a newly
born babe was very general, but less prevalent
in London and the large towns. Amongst
the married poor, suckling was found to be
the rule ; and it seemed to be pretty conclu-

sively proved that it is often unreasonably pro-

longed for eighteen months or even two years,

as a preventive to renewed pregnancy. It was
found, however, that illegitimate children were
rarely suckled, but almost always fed on arti-

ficial food. Amongst the married poor also it

appears universal to give the children artificial

food as well as the breast, and this from a very
early and tender age. Further, it was found
that the food was generally unsuited to the
child both in quantity and quality. It con-
sisted chiefly of bread soaked in water and
milk, and sweetened, of arrow-root, sago and
corn flour, and such like objectionable sub-
stances.

In one case the mother admitted to giving
her infant (who was a few months old
only) a diet similar to that she herself par-
took of, viz.— cheese, bread, meat, salt fish,

heavy pastry, vegetables and beer. Amongst
1 ' PiutBcduigs of the Obstetrical Society for 1870.'

the upper classes it was ascertained that there

is an increasing tendency amongst mothers to

discontinue lactation, and to employ instead

the services of a wet nurse ; and where this

was not done, it was found that the food par-

taken of by the babe was much more judi-

ciously chosen than is the case amongst the

poorer women. Mr Curquiven and others

observed that a large number of women in

London do not suckle their offspring, because
of a deficient secretion of milk. It is satis-

factory to find that both in the manufacturing
and agricultural districts, the children of the
poor are so constantly in the open air ; but
equally unsatisfactory to learn that at night
they sleep in ill-ventilated and over crowded
dormitories. The infant is encouraged to sleep

to the utmost, and should it fail in securing

renewed slumber (its waking being attributed

to a desire for food), is very often dosed with
gin, syrup of poppies, and paregoric. Another
plan adopted for keeping infants quiet, con-

sisted in letting them remain in the cradles

and allowing them to suck the nipple attached
to the empty feeding bottle, long after the food

had been consumed ; a practice that gives rise

to infantile dyspepsia.

As regards cleanliness, it was learnt that

poor people's children are tolerably well

attended to in this respect, or rather that the
baby generally comes in for a larger share of

ablution than the elder ones, who are some-
times much neglected in the matter of soap

and water. The clothing of the little ones

was much too scanty, and this was the case no
matter what the season of the year. A
prevalent practice, except in the agricultural

villages, was that of giving the children cor-

dials, spirits, and medicines.

A still vvoi'se custom was found to be the

systematic administration of opiates. At
Long Sutton, in Lincolnshire, which has a
population of 6000, one chemist alone sold

25^ gallons yearly of Godfrey's cordial (a

mixture principally consisting of treacle and
opium), whilst 6i pints were got rid of weekly
by another chemist in the same town. This
administration of anodynes was mostly con-

fined to illegitimate infants, and factory

children placed out to nurse. A habit not
unusual was that of an intentional deferring

sending for a doctor when the child was first

seized with illness, medical advice being only

sought when in many cases it could be of no
avail. Desertion by fathers and mothers of

their children, especially of illegitimate ones,

as well as concealment of birth and infanti-

cide, were fouud to be much more general in

London and the larger cities than in the

country.

The causes of the high rate o£ infant

mortality prevailing amongst the poor, seem
very clearly indicated in the above abstract.

For instance, the deaths of nearly half the

children under one year of age are referable

to diarrhcca, convulsions, atrophy, mesenteric
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disease, and allied disorders ; all of which
maladies are caused by the grossly erroneous
and unsuitable diet upon which the children

are fed. In the article " Infants' Food," we
have already pointed out that the proper and
only safe aliment for an infant up to the age
of eight or nine months is the maternal milk,

and tailing this, the pure and unadulterated
milk of the cow; and we have furthermore
shown that the admission into the dietary of
infants even above nine months old, of fari-

naceous foods, should be regulated with great
caution. Yet we learn from the above report,

that in the early days of the infants existence,

amongst the poor the breast milk is in most
cases supplemented by large quantities of

these very farinaceous matters, which we
have shown to be so prejudicial and dangerous.
That the deaths from these causes are clearly

preventable, in a large measure, if not wholly,

is proved by the very much less extent in which
they occur amongst the higher classes, who
use much greater judgment in the selection of

their children's food. Another important
factor in the high infant death-rate is the
extensive use of narcotics, a practice there is

no doubt which yearly carries oif a large

number of infants, by poisoning, more or less

prolonged. Inadequate clothing is likewise

another source of mortality amongst the very

young, whose tender frames easily succumb to

inclement weather, and the sudden changes of

temperature occurring in our variable climate.

Hence we shall have no difficulty in under-

standing why pneumonia, bronchitis, &c.,

should be so prevalent among poor children.

The habits of overcrowding and bad venti-

lation which prevail amongst the poor must
also be fertile sources of disease amongst their

offspring—the more immediate effect of such
violations of sanitary principles resulting in

bronchitis. That the extensive recourse by the

poor to uneducated and unskilful midwives,
also adds to infant mortality, seems indis-

putable.

In the report already alluded to, beyond
reference to the fact that infanticide was rare,

we find no mention made as to the number of

violent deaths occurring amongst infants. It

appears that about a sixteenth of the mortality

amongst infants under one year old is due to

violence, mostly accidental, the great majority

of such deaths being caused by the mother
lying upon and smothering her babe. These
misadventures are said to occur mostly on
Saturday nights, and raise the question as to

whether a large proportion of such deaths are

not due to the drunkenness of the mothers,

who retire to rest in a state of alcoholic

Btupor.i

The inference, we think, to be drawn from
the above statements is, that the preponde-

rating mortality prevailing amongst the chil-

dren of the poor is due to ignorance and
poverty, and not to intentional neglect or

1 Blythe.

want of parental affection. Bearing in mind
that poor women much more frequently suckle

their babes than rich ones, it might perhaps be

argued that this was evidence of greater ma-
ternal solicitude, and that, therefore, the poor

mother exhibits more natural affection than
the lady who consigns her offspring to the

arms of the wet-nurse ; but, possibly, were the

circumstances of the two inverted, the lady

might be found giving her infant the breast,

whilst the humbler wife might call in the ser-

vices of the wet-nurse ; neither of them per-

haps i-eflecting that, in choosing the latter

alternative, they were depriving another little

human unit of the maternal sustenance, and ex-

posing it to the dangers of vicarious nurture

and supervision. What these dangers are that

beset the children of the poor when removed
from their mother, the revelations of baby-
farming and the appalling statistics of ille-

gitimate infant mortality serve very forcibly

to illustrate. For every 311 legitimate chil-

dren of all classes 500 illegitimate out of every

1000 die each year under one month old, tliis

large increase being due to cruel neglect and
substitution of bad, insufficient, and improper

food for the maternal m Ik. That in their

own homes they are exposed to the serious

hardships arising from errors in diet has

already been shown, but in their own homes
they die at little more than half this rate;

hence the deduction is unavoidable that half

of these poor little waifs perish because they

are deprived of the care and solicitude of the

mother.
Writing on this subject M. Hanon says that

of 59,927 infants born in Paris, 20,049 are sent

into the country to nurses. Of those children

that remain in Paris, and that are so rarely

suckled by their mothers, no less than 8250
die from O'l year, which gives a death-rate of

243 per 1000 births. As to the mortality of

the unfortunate infants, 20,049 in number,

sent off to nurse, this amounts to 500 or 700
per 1000 in the first year of life.

We extract the following from the ' Echo'
of October 9th, 1878 :

" ALLEGED BABT-PABMING-.
" Dr Hardwick e, the coroner for Central

Middlesex, held an inquest at the Islington

Coroner's Court, Holloway Road, this morning,

relative to the death of the female child of

Emily Corley, a servant at 49, Gower Street,

Euston Road. Mr Baby, the inspector under

the Infants Life Protection Act, watched the

case. The mother of the child had gone to

service as a wet nurse after coming out of the

workhouse, leaving it with one Ann Leach,

who said it was a very delicate child. She

added that she had for a time two children

under one year of age with her, and had been

told that this was contrary to the Act. The
inspector under the Infant Life Protection Act

pointed out that persons having more than one

child to nurse under a year old had to obtain

a licence. The coroner characterised the Act
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as a mere farce. It left cliildren to take care

of themselves after they were twelve months
old—the most critical time of their existence.

He also remarked on how prolific a source of

prostitution such cases as the present were,

where mothers had to forsake their own ille-

gitimate offspring, depriving them of breast

milk in order that they might sell it to the

rich. The jury found that the child died from

exhaustionfollowing from diarrhoea, accelerated

by want of breast milk."

INFANTS, Eood for. For the newly-born
and very young of all mammiferous animals,

no food is so expressly and admirably adapted
as that drawn from the mother. In the nour-

ishment of the babe from the maternal breast

lies the soundest condition for its physical

•well-being and growth, subject to the qualifica-

tion that the mother must be in good health,

which, of course, implies that she must be

well fed. This latter essential fulfilled, it is

very wonderful to note how nature makes pro-

vision for the proper nourishment of the off-

spring by converting even a weakly and fre-

quently ailing mother into a strong one during
the period of suckling.

There may be, and doubtless are, many cir-

cumstances in which lactation cannot be prac-

tised with safety either to mother or child

;

but, where such circumstances do not exist, the

practice of seeking the vicarious services of the

wet-nurse, or of having recourse to other than
the maternal mik, for many reasons, calls for

remonstrance and reproof.

We may emphasise this by the following

quotation from Dr West's admirable work,
'Diseases of Infancy and Childhood.' He
says :

" The infant whose mother refuses to

perform towards it a mother's part, or who by
accident, disease, or death is deprived of the

food that nature destined for it, too often lan-

guishes and dies. Such children you may see

with no fat to give plumpness to their limbs

—

no red particles in their blood to impart a

healthy hue to the skin, their face wearing in

infancy the lineaments of age ; the voice a
constant wailj their whole aspect an embodi-
ment of woe. But give to such children the
food that nature destined for them, and if the

remedy do not come too late to save them, the

mournful cry will cease, the face will assume
a look of content, by degrees the features will

disclose themselves, the limbs will grow round,
the skin pure red and white."

But although the maternal aliment (or, fail-

ing this, that supplied from the breast of a

young and healthy wet-nurse, who has been
recently confined) is undoubtedly the best

adapted for infantile nutrition, it fortunately

happens that in circumstances where the

infiiut is unable to be fed fiom either of these

sources, we have a very valuable substitute in

the milk of the cow, the similarity of which,
in composition to_^ woman's milk, will be seen

at once by studying the following table

arranged by Dr Letheby ;

Woman's Milk.
Cow's
MUk.

Casein . . .

Butter . . .

Sugar of Milk
Various salts .

Max.
4-36

5-18

4-43

0-2G

14-20

85-80

Mill.

2-97

4-45

3-29

0-38

Average.

3-52

402
4-27

0-28

Average.

3-64

3-55

4-70

0-81

Total solids .

Water . . .

11-09

88-91
1209
87-91

12-70

87-30

Total . . 100-00 100-00 100-00 100-00

The milk of the cow being rather richer
in solids than that of woman, it is considered
desirable to somewhat dilute the former when
it is used as food for the infant. Dr Letheby
recommends the addition to it of a third of
water, with a little sugar to sweeten it, and to

render it more acceptable to the baby palate.

It cannot be too forcibly insisted upon that
immeasurably the best and safest food for an
infant, next to human milk, is the milk of the
cow, and nothing else, until it reaches the age
of eight or nine months. It is perhaps need-
less to state that the milk must be perfectly

pure and unadulterated, and that it will fail

of being this if yielded by an unhealthy cow.
The animal's food and habitat also exercise an
important influence on the quality of the milk,

that given by grass-fed cows roaming in open
pastures undoubtedly being the best and
richest.

Different cows yield diff'erent qualities of
milk; hence, when milk from any particular

cow suits an infant, it has been found desir-

able not to change it.

The newer and fresher the milk the better

is it adapted for the child's use ; that which
has in the least become soured should be espe-

cially rejected.

Sometimes even fi-esh and good milk ia

found to disagree with a child. When this is

the case it may be remedied by adding a little

lime water to it previous to its being drunk.
If it were practicable, and within the means
of every family to keep their own cow, so that

the infant could be fed with the milk directly

it came from the animal, nature's example in

giving it direct from the mother's breast might
be followed. The writer remembers, some
years ago, the Princess of Wales travelling

with her baby on a voyage to and from Den-
mark, and being accompanied by her bovine

purveyor in the shape of an Alderney.

In hot weather, more particularly, if milk

be kept even for a short time it is liable to be-

come acid, or " to turn," as it is called. It is,

therefore, always desirable to keep it in a cool

cellar till required for use, and in very hot

weather it should be stood in ice.

The daily allowance of milk for a child

during the first month of its life is two or three

pints. M. Guillot says 2^ lbs. avoirdupois is
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the leiist the babe can properly subsist on.

He weighed several infauts before and after

they hatl taken the breast, and found that tiiey

had gained in weight, in quantities varying
from 2 oz. to 5 oz.

Opinion is divided as to the value of con-

densed cows' milk as a food for infants. Its

chief merit seems to be that it aflbrds a sub-

stitute for the natural milk incases where this

latter is not obtainable, or where, in conse-

quence of disease amongst the cows of a neigh-
bourhood, it cannot with safety be consumed.
Since the maternal fluid, without undergoing
alteration or modification, forms so perfect and
model a food for infants, it does not seem an
unreasonable inference that the milk from the
cow, which so nearly approaches it in compo-
sition and qualities, should prove most advan-
tageous when partaken of under similar con-

ditions. It has been asserted that condensed
milk is inferior in strengthening qualities to

the natural cows' milk. If this be the case it

is certainly not due, according to Mr Wanklyn,
to any removal of the constituents of the latter.

In his useful little work on ' Milk Analysis'

Mr Wanklyn says : " A year ago a report was
spread that these preserved milks were pre-

served skim-milk, and not preserved new milk.

I have myself examined the principal brands
of preserved and condensed milk, which are in

the London market, and find that the milk
which has been condensed, or condensed and
preserved, had been charged with its due pro-

portion of fat."

The physioloj^ical facts that in an early stage
of infancy the digestion is very feeble, and that

until an infant has cut its first teeth there is

but little, if any, secretion of saliva, which
latter is essentia; for the conversion in the
system of starch into sugar, point, therefore,

to the imprudence of feeding very young
infants upon so-called " infants' foods,'' where
these consist of amylaceous substances. The
starch of which these latter are composed not
only fails to become assimilated, and therefore
to produce no nutrient effect, but clogs up the
lower parts of the bowels, and thus gives rise

to a train of evils, amongst which may be in-

cluded indigestion, diarrhoea, vomiting, and not
infrequently convulsions and death.

The difference in the mortality between in-

fants under one year of age who annually die

of convulsions in England and Scotland is

attributed to the fact that whereas the Eng-
lish mother feeds her offspring on thick spoon-

food, the Scotch woman nourishes hei's from
the breast. In ' The Fourteenth detailed

Annual Report of the Registrar-General of

Scotland' it is stated that " The English prac-

tice of stuSing their babes with spoon-meat
occasioned the death by convulsions of 23,198
children under one year of age during the year

1868, out of 786,858 births ; in other words,

caused 1 death from convulsions in every 34
of the children born during the year in Eng-
land. In Scotland, during the same year, only

312 infants under one year of .igc fell victims
to convulsions out of 115,514. children born
during the year ; in other words, 1 death
from convulsions in every 370 born during the
year."

When a child has reached the age of eight

or nine months the judicious use of farinaceous

foods is not only unobjectionable but desirable

;

but even then it is mo-t important to increase

the quantity of the food very cautiously with
the age, as well as to see that it has been well

baked and afterwards boiled before being par-

taken of. In all cases it should be mixed with
the milk.

When the child has reached the age of

twenty months Dr Letheby advises the quan-
tity of farinaceous food to be still further in-

creased, and with a little egg given in the
form of pudding until it attains its third year.

At this period the child's diet may also include

bread and butter, and at the end of it well-

boiled potato with a little meat gravy.

From the third to the fifth year he pre-

scribes a small quantity of meat, and at the
end of the ninth year the usual food of the
family. During all these periods the use of
milk as an important article of the dietary is

enforced.

The following table by the late Dr Edward
Smith, exhibiting the proportions between the

daily quantities of carbon and nitrogen re-

quired at different periods of human existence,

illustrates the great preponderance of nitrogen

demanded by the infant over those who succeed
him in the scale of age

:

Carbon. Nitrojen.

In infancy . . 69 . 6"72

At ten years of age . 48 . 2'81

At sixteen years of

age . . . 30 . 216
At adult life . . 23 . 1-04

In middle life . . 25 . 1-13

See Milk.

IN'FANTS' PRESES'VATIVE. (Atkinson's.)

Carbonate of magnesia, 6 dr. ; white sugar,

2i oz. ; oil of aniseed, 20 drops ; compound
spirit of ammonia and rectified spirit, of each

2i fi. dr. J laudanum, 1 fl. dr.; syrup of saffron,

1 0?. ; caraway water, q. s. to make the
whole measure 1 pint. Antacid, anodyne, and
hypnotic.

INPEC'TIOIT. Si/n. Contagion. The com-
munication of disease, either by personal con-
tact with the sick or by means of eiSuvia
arising from their bodies. Attempts have
been made to restrict the term contagion to

the former, and infection to the latter, but
this distinction is now discarded by the ma-
jority of writers. The following are the prin-

cipal diseases which are commonly regarded
as contagious:— Chicken-pox, cholera, cow-pox,
dysentery, erysipelas, glanders, gonorrhoea,
hooping-cough, hydrophobia, itch, measles,

mumps, ophthalmia (purulent), plague, scald-

head, scarlet fever, smallpox, syphilis, yaws.
See Disinfectant, &c.
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INFLAM'MABLE AIR. See Htdeogen.

INFLAMMA'TION. Syn. Inflammatio, L.
In pathology, a certain state of disease. The
common symptoms of inflammation are pain,

swelling, heat, and redness, attended with fever,

and general constitutional derangement when
severe.

The treatment of inflammations, whether
trifling or serious, is essentially the same in

principle, and only diff"ers in degree. This
consists in the adoption of the usual means
for lowering the force of the circulation and
the frequency of the pulse ; of which leeching,

purging, a low diet, and the use of refrigerant

drinks and lotions, form the most important
part. The constitutional derangement or

symptomatic inflammatory fever, and inflam-

matory condition of the hlood always ac-

company local inflammation, and progress
with its intensity. In inflammations of a
more purely local character, cupping or

leeching the part immediately alfected, or the
parts adjacent to it, is in general more appro-
priate and successful. In these cases the ap-
plication of refrigerant or sedative lotions,

baths, &c., generally proves of much advan-
tage. In cases in which there is induration

or dryness of the part, the use of warm embro-
cations is indicated.

Inflammation often arises from apparently
very trifling causes, particularly in persons of

a full or bad habit of body, or who indulge in

the free use of malt liquors. In some persons
a very trifling local injury, as a slight abrasion,

cut, prick, or sprain, produces a considerable

amount of tumefaction, attended with severe
constitutional excitement. Punctured wounds,
sprains, and dislocations commonly furnish
the most serious cases of inflammation that
depend on mere external injury.^ See
Abscess, Fevee, TtrMOUE, &c.

Inflammation of the Bowels. The common
causes are incautious exposure to cold, the use
of improper food, and the presence of acrid

substances or hardened fseces in the bowels.
The more constant symptoms are pain over the
abdomen, thirst, heat, and extensive restless-

ness and anxiety; sickness, obstinate constipa-

tion, and a hard, small, quick pulse. In the
later stages the pain and tenderness of the ab-
domen, especially around the navel, become
excessive, and there is difficult micturition.

In some eases the pain suddenly ceases, the
belly becomes tumid, the pulse scarcely per-

ceptible, the countenance ghastly, and the
patient dies in a few hours. The treatment
consists in blisters, leeches to the abdomen,
hot bath and fomentations, aperient clysters,

and mercurial purges; with effervescing

draughts and opium to allay sickness, fol-

lowed by diaphoretic salines and gentle
aperients. See Stomach affections, &c.

' In all itiflamtnatory cases of a serious nature, the
reader is strongly advised to commit himself to the care
of a medical priictitioucr.

INFLAMMATORY FE'VER. See Feveb
and Inflammation.
INFLUEN'ZA. See Cataeeh.
lUPU'SION. Syn. Infusum, Infusio, L.

A liquid medicine, prepared by macerating
vegetable or animal substances in water, at any
temperature below that of ebullition.

The mode of preparing infusions is, with
most substances, precisely similar to that
pursued for making the almost universal

beverage

—

tea. The ingredients are com-
monly placed in a stoneware pot or vessel (an
' infusion pot '), previously made hot ; boiling

water is then poured over them, and the cover
being placed on, the whole is allowed to digest

together, at first, for a short time, in a warm
situation, as on the hob or the fender, and
afterwards (the vessel being removed from the

heat) until the whole becomes cold. The
liquid is then poured from the ingredients, and
the latter, being slightly pressed, if necessary,

the infusion is strained through a piece of

clean linen or a hair sieve for use. During
the digestion the ingredients should be occa-

sionally stirred, an important matter often

neglected, and not even referred to by most
pharmaceutical writers.

The substances employed for making infu-

sions receive the same preliminary treatment
as those intended for making decoctions.
Shavings, leaves, and flowers require no pre-

vious preparation beyond being pulled asun-
der; but roots, woods, and other solid sub-

stances must be bruised or sliced, if in the
green or recent state, or bruised or coarsely

pulverised, if dry, for the purpose of exposing
as large a surface as possible to the action of

the menstruum.
The substances extracted by water from

vegetables by infusion are chiefly gum, mucus
extractive, tannin, certain vegetable acids, the
bitter and narcotic principles, gum resin, es-

sential oil, and alkaloids. Some of these sub-

stances are only sparingly soluble in water at

ordinary temperatures ; but more readily so in

hot water, and freely soluble in boiling water.

The temperature of the water should be there-

fore proportioned to the nature of the vege-
table matter operated on. For mere ' demul-
cent infusions,' in which starch and gum are

the chief substances sought to be dissolved

out, and when the active principle is scarcely

soluble in water, unless at nearly the boiling

temperature, boiling water alone should be em-
ployed ; but when the medicinal virtues of

vegetables are soluble in water at lower tem-
peratures, it is better to employ hot water
(165° to 175° Fahr.), and to" allow a little

longer period for the digestion. In many cases

temperate water (from 60° to 70° Fahr.), or

tepid water (from 80° to 90° Fahr.), may be
used with advantage, especially in the prepa-

ration of 'aromatic bitter infusions,* and in

most cases where it is wished that the product
should contain as little inert matter as pos-

sible ; but when water at low temperatures is
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employed, the period of the maceration must
be proportionately increased. By adopting the

method of maceration in vacuo, or iu an atmo-
sphere of carbonic acid, the menstruum may
be allowed to lay in contact with the vegetable

matter for an unlimited period, without de-

composition taking place.

Infusions, like decoctions, are liable to un-

dergo spontaneous decomposition by keeping,

especially in warm weather, when a few hours
are often sufficient for their passage into a

state of active fermentation; they should,

therefore, when possible, be prepared for use
daily, as beyond twenty-four hours they cannot
be depended on. The London College directs

a pint only to be made at a time, thus very
properly regarding them as extemporaneous
preparations.

Concentrated infusions, now so common
in the shops, and, unfortunately, so generally

used in dispensing, are either made by taking

8 times the quantity of the ingredients or-

dered in the pharmacopceia, and then pro-

ceeding in the usual manner, or by the method
of displacement; or, by carefully and rapidly

concentrating the simple infusions, by evapo-

ration in a steam or salt-water bath, until re-

duced to about l-7th of the original quantity.

In either case the liquid is put into a strong

bottle, without being filtered, and 10 to

12§ of rectified spirit added to it, whilst still

hot. The cork is then put in and secured
down, and the whole agitated for some mi-
nutes, after which it is set aside for a week,
when the clear portion is carefully decanted
from the sediment for sale. Another method,
which answers well with the aromatic bitter

vegetables, is to take 8 times the usual quan-
tity pf the ingredients, and to exhaust them
with a mixture of rectified spirits, 1 part, and
distilled water, 3 parts; by digestion, or,

better still, by percolation. Concentrated in-

fusions made in this way keep well, and de-

posit scarcely any sediment. Many houses
that are remarkable for the ' brilliancy ' and
beauty of these preparations, employ |^ spirit of

wine and | water as the menstruum. It may,
however, be taken, as a general rule, that for

vegetable substances that abound in woody
fibre, and contain little extractive matter so-

luble in water (as quassia, for instance), ^ to

g- part of spirit is sufficient for their preserva-

tion ; whilst for those abounding in mucilage
or fecula, or that readily soften and become
pulpy and glutinous in weak spirit (as rhu-
barb), i to i is required.

By adopting the method originally sug-

gested by Mr Alsop, infusions may be pre-

served, uninjured, for a year or longer, with-

out the addition of spirit or any other sub-

stance. The only precaution necessary is to

jieep them in bottles, perfectly filled and her-

metically sealed.' Our own plan is to put a

few bruised cloves or seeds of black mustard
into the bottles, which must be only 2-3rds

1 'i'Larm. Journ.,' i, 67.

filled, then completely fill them with a con-
densed atmosphere of carbonic acid gas; and,
lastly, to stopper tliem and seal them over, so as

to perfectly exclude the air. A pint of decoction
of sarsaparilla and 4' pint of infusion of ca-

lumba, treated in this way, kept good for fully

9 years. By simply macerating in the infu-

sion as much bruised mustard seed as can be
added without flavouring the liquor, along
with a little bruised cloves, we find tliat most
vegetable infusions may be preserved in bottles

which are occasionally uncorked, without
either fermenting or becoming mouldy, by the
use of very little spirit (J or y\j).

Before adding the spirit to infusions made
with cold water, or with water which is only
tepid, it is advisable to heat the liquid to about
185° Fahr., in a water bath, and after keeping
it at that temperature for a few minutes, and
allowing it again to become cold, to separate

it from the precipitated matter, either by
filtration or decantation.

It is often very difficult to render vegetable

infusions and decoctions perfectly transparent,

a quality always expected in the concentrated
preparations. Defecation by repose is always
better than filtration, owing to the more or

less viscidity of the suspended matter. When
this is not sufficient, they may be clarified

with white of egg (2 or 3 to the gall.), pre-

viously beaten up with 5 or 6 fl. oz. of water.

Most of the vegetable infusions and decoctions

will readily pass the filter, after a very small

quantity of acetic, nitric, or sulphuric acid

has been added to them. The most obstinate

may be rendered ' brilliant,' or ' candle bright,'

as the ' cellarmen ' call it, by shaking them up,

first with about a drachm of dilute sulphuric

acid, and afterwards with the whites of 3 or 4
eggs, previously mixed with a few ounces of

water, for each gallon of the liquid. This

plan is, however, objectionable for many
medicinal preparations.

As many infusions which are occasionally

employed in medicine must necessarily escape

being separately noticed in this work, it may
be as well to remark that the infusions of all

vegetables that do not exert a very powerful

action on the human frame as ordinary herbs

and roots may be made by pouring 1 pint of

boiling water on 1 oz. of the vegetable matter,

and allowing it to macerate for J an hour to

an hour. The decoctions of the same vege-

tables may be made by simply boiling the

above ingredients, in the same proportions, for

10 or 15 minutes, instead of operating by
mere infusion. With substances of somewhat
greater activity, only half the above quantity

should he taken; whilst, with the narcotic

plants and those possessing great activity, 1

to 2 dr. to water, 1 pint, will be the proper

quantity. The ordinary dose of such inlusions

and decoctions is i to 1 wineglassful (1 to 2
fl. oz.), two, three, or four times a day, as the

case may indicate.

Infusion is preferred for all bodies of a deli-
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cate texture, which readily yield their active

principles to water j and especially when these

are either volatile or liable to be injured by
the heat of ebullition.

The simple infusions are now less fi-equently

made by the drusygist than formerly. In most
cases he merely furnishes the ingredients, and
the infusions are prepared by either the nurse

or patient, by whom they are commonly called
' TEAS.'

*^* The following list embraces most of the

infusions used in prescribing or noticed in

books. Where the proportions of the ingre-

dients are not given, 1 oz. of the medicinal

substance and 1 pint of boiling water are to

be taken, and the dose is that referred to above.

Infusion of Agrim'ony. Syn. Agrimony
TEA; Inftjsum ageimonii, L. From the

fresh tops before the flowers are formed. Ver-

mifuge.

—

Dose. A teacupful 3 or 4 times

a day ; also used as an astringent gargle and
lotion. For internal use, an equal weight of

liquorice root (sliced) is commonly added.

Infusion of Al'kaline. Syn. Inftjsum aika-
liiNUM, L. Prep. (Beasley.) Hickory ash, 1

pint ; wood soot, \ pint ; boiling water, 1

gall. ; in 24 hours decant the clear. " A
popular remedy in America for dyspepsia with
acidity."

Infusion of Alkaline. Syn. Infustjm aiea-
iiNUM. Prep, Hickory ash, 1 lb.; wood
soot, 5 lb. ; boiling water, § gall. Let them
stand 24 hours, and decant. A wineglassful

three or four times a day. This is simply

another form of the previous preparation.

Infusion of Aroes. Syn. Infusum aloes,

D. Prep. 1. From hepatic or Socotrine aloes

(in powder), 2 dr. ; carbonate of potassa, IJ
dr. ; boiling water, 1 pint.

2. (Compound; iNFtrSTJM aioeS COMFO-
siTUM, L.)

—

a. As the compound decoction
OF a. (Ph. L.), but using only a pint of boiling

water.

b. (Fothergill.) Caluraba and rhubarb, of

each, 1 oz. ; aloes. 2 dr. ; lime water, 16 fl. oz.

;

spirit of horseradisli, 1 fl. oz. ; macerate in

the cold for 12 hours, and strain. The last

three, like the decoction, are aperient, antacid,

stomachic, tonic, and emmenagogue.

—

Dose,

1 tablespoonful to a small wineglassful, in

water. The last one is an admirable medicine
in dj'spepsia, loss of appetite, and troublesome
constipation.

Infusion of Amer'ican Calum'ba. Syn. In-

FUSUM FKASEE2E, L. From the dried root of

American calumba {Frasera Carolinensis). A
pure, powerful, and excellent bitter, desti-

tute of aroma, and fully equal to gentian.

(Lindley.)

Infusion of Amer'ican Cen'taury. Syn. In-

FUSUM SABATII, L. From the herb (Sabbatia

annularis). A pure bitter tonic, without a-

astringency or aroma.
Infusion of Amer'ican Sen'na. Syn. Infu-

SUM CASSIAS Maeylandice, L. Prep. (Mar-
tin.) Leaves of American or wild senna {Cassia

Marylandica), l^oz. ; coriander seed, 1 dr.;

boiling water, 1 pint. Purgative.

Infusion of Angel'ica. Syn. Infusum an-
gelica, L. From tlie root of garden angelica.

A warm stomachic and diaphoretic ; and, in

large doses, aperient. It is a popular remedy
in dyspepsia, flatulent colic, and heartburn.

Infusion of Aniseed. Syn. Aniseed tea;
Infusum anisi, L, Carminative; an excel-

lent adjunct to purgatives, to prevent griping;

given to infants to relieve colic, &c. Dr
Prout recommends the use of water at 120° or
125° Fahr.

Infusion, Antiscorbu'tic. Syn. Infusum
antiscoebuticum, Mistuea antiscoebutica,
L. Prep. Water trefoil {MenyantJies trifo-

liata), 1 oz.; orange peel, 2 dr.; boiling water,

1 quart; infuse for 8 or 10 hours, strain, and
add of compound spirit of horseradish, 5 fl. oz.

In scurvy.

Infusion of Ar'nlca. Syn. Infusum ae-
'SICM, L. 1. From the flowers of mountain
arnica or German leopard's bane (Arnica mon-
tana). Cottereau orders 1 oz., Dr Pereira

i oz., and Dr A. T. Thomson, \ oz. of the

flowers to the pint. The flrst is the usual
quantity. Tiie dose of the first is a table-

spoonful ; of the second, J to 1 fl. oz. ; of third,

i to 1 wine-glassful.

2. (Compound; Inffsum aenica COMPO-
SITUM, L.—Ph. Copenh.) Flowers of arnica,

1 dr. ; peppermint, 2 dr.; chamomiles, J oz.

;

boiling water, ^ pint,

—

Dose, 1 fl. oz. As the

last.

Infusion of Arnica-root. Syn. Infusum
AENICA eadicis, L. Prep. (Ph. Castr. Ruth.)
Arnica root, 40 gr. ; water, 1 lb.

—

Dose, 1 fl.

oz. As the above.

Infusion, Astrin'gent. Syn. Infusum a-

steingens, Mistuea a., L. Prep. 1. From
oak-bark.

2. Infusion of cusparia, 17 fl. oz. ; tinctui'e

of catechu or kino, 1 fl. oz. ; powdered ipeca-

cuanha, 1 dr. ; powdered opium, 12 gr. ; mix.
In diarrhoea, &c. It must be well shaken
before pouring out the dose.

Infusion of Balm. Syn. Infusum MELissiE,

L. Prep. (Plenck.) Fresh herb, 5 dr.; boiling

water, 1 pint ; infuse for flfteen minutes.

Infusion of Aya-pana, Compound (Dr
Camera). Syn. Infusum AYjE-PANiE COM-
POSITUM. Prep. Leaves of Brazilian aya-

pana, 2 dr. ; aniseed, 1 dr. ; boiling water,

2 pints.

Infusion of Bar'berry. Syn. Infusum bae-
beeis, L. Prep. (Dr Copland.) From the

bark of the barberry shrub {Berberis vulgaris).

In jaundice, biliary fluxes, and other cases

where heat and acrimony prevail ; either alone

or combined with a little carbonate of soda or

potassa, and tincture of calumba.
' Infusion of Bark. See Infusion op Cin-

chona.
Infusion of Bay-leaves. Syn. Infusum

LAUEi, I. LAUEi NOBiLis, L. From the leaves

or the berries of the sweet bay {Laurus nobilis).
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Aromatic, stimulant, and emmenapfogue ; in

very large doses, emetic and poisonous. It

is chiefly given in colic, flatulence, paralysis

of the extremities, and obstructed men-
struation.

Infusion of Bearberry (B.P.) Syn. Infu-
S0M uViE UKSI. Prep. Infuse bearberry

leaves, bruised, ^ oz. ; in boiling distilled

water, 10 oz. ; in a covered vessel for 2 hours,

and strain.

Infusion of Beef. See Essence, Tea, &c.

Infusion of Belladon'n_a. Syn. Infusum
BELLADONNA. L. Prep. I. (Dr Paris.)

Leaves of deadly nightshade (dried), 4 gr. j

boiling water, 2 fl. oz. ; for a dose.

2. (Compound;— Dr Saunders.) Leaves
(dried), ^ dr.; boiling water, 12 fl. oz.; in-

fuse, strain, and to every 7 fl. oz. of the in-

fusion add of compound tincture of cardamom s,

1 fl. oz.

Infusion of Bis'tort. Syn. Infusum Bis-

torts, L. Prep. (Radius.) Bistort or snake-
weed root (PoUcfonum Bistortd), h oz.; boiling

water, 1 pint; infuse 2 hours, and strain. In
passive haemorrhages.

Infusion of Black Snake-root. Syn. In-

rusuM ciMiciFUGs RACEMOSE, L. In dropsy,

rheumatism, and chest complaints.

Infusion of Blessed Thistle. Syn. Infusum
CARDUi BENEDiCTi, L. From the whole herb.

In small doses it is diaphoretic ; in larger ones,

tonic, stomachic, and deobstruent ; taken
warm, it is occasionally given to promote the

action of emetics. The properties of carduus
benedictus "are such as to lead us to the belief

that it has been superseded by other not more
effieacious remedies." (Lindley.)

Infusion of Blood-root. Syn. Infusion of
PUCCOON ; iNi'USUM SANGUINARIA, L. Prep.
Blood-root (Sanyuinaria Canadensis), ^ oz.

;

boiling water, 1 pint. Stimulant and
emetic.

Infusion of Blue Flag. Syn. Infusum
iRiDis VERSicoLORis, L. Prep. 1. From the
flowers of blue flag {Iris versicolor).—2. From
the root of rhizomes. The first is used chiefly

for its rich colour, as a test, &c. ; the second is

diuretic and cathartic, and apt to produce dis-

tressing nausea and prostration.

Infusion of Bone'set. Syn. Infusum eupa-
TOEii, L. Prep. 1. (Ph. U. S.) From the

dried leaves and flowers of boneset or thorough-
wort {Eupatorimnperfoliatum). Diaphoretic,

nauseant, and emetic when warm j tonic when
cold.

2. (Compound; Infusum eupatoeii com-
POSITUM, L.— Ellis.) Boneset and sage, of

each i oz. ; cascarilla, 1 dr. ; boiling water,

1^ pint ; infuse until cold, and strain. In

hectic fever. A wine-glassful of either of the

above, given hourly, in these diseases, until

perspiration and nausea are induced, has been
highly recommended in influenza.

Infusion of Braz'il-wood. Syn. Infusum
XIGNI Beasilinsis, L. From ground or rasped

Brazil wood. When wanted to keep, rectified

spirit, 3 fl. oz., is added to every pint. Used
for colouring, and as a test.

Infusion of Broom. Syn. Infusum scopa-
Eii, L. See Decoction of Beoom.

Infusion of Bu'chu. Syn. Infusum buchu
(B. P.), I. BUCKU (Ph. E.), I. DioSMiE, L. Prep.
1. (B. P.) From bruised buchu leaves, 1 oz.

;

boiling distilled water, 1 pint ; infuse for an
hour and strain. Diuretic, sudorific, tonic;
in dyspepsia, &c. ; but chiefly in chronic afi"ec-

tions of the bladder and urethra attended
with copious secretion.

—

Dose, 1 to 2 oz.

2. (Compound ; Infusum buchu compo-
SITUM, I. DiosMs c, L.—(Radius.) Leaves of
buchu and whortleberry, of each ^ oz. ; boiling
water, 8 oz. (say | pint) ; digest for half an
hour, strain, and add of syrup of senega,

i fl. oz.

—

Dose, 1 or 2 table-spoonfuls every
hour ; in atony of the bladder and mucous
discharges.

Infusion of Buck'bean. Syn. Infusum me-
NTANTHis, L. From the herb or root of buck-
bean or marsh trefoil {Menyanthes trifoliata).

Bitter, stomachic, tonic, and diuretic ; in large

doses, purgative, vermifuge, and emetic. It

has been recommended in agues, gout, dropsy,

scurvy, worms, &c. The chief consumption of

this plant is by the brewers j
" 2 oz. being

equal to 1 lb. of hops." (Gray.)

Infusion of Bur'dock. Syn. Infusum bae-
DANiE, L. From the root of common burdock.
Aperient, diuretic, diaphoretic, and tonic ; in

gout, rheumatism, skin diseases, &c. See De-
coction and Exteact.

Infusion of Calum'ba. Syn. Infusum ca-

LUMBJi: (B. P.),—L. Prep. 1. (B. P.) Calumba,
in coarse powder, 1 oz. ; cold distilled water,

2 oz. ; macerate one hour, and strain. In-

fusion of calumba is a good tonic and sto-

machic bitter.

—

Dose, 1 to 3 fl. oz. ; in dys-

pepsia, &c., and for restraining vomiting and
diarrhoea during pregnancy or dentition. It

is preferably joined with small doses of the

carbonates of soda, potassa, ammonia, or

magnesia, when there is acidity; or with
chalybeates, when there is paleness and a

low pulse; with all of which substances it

may be mixed without suffering any sensible

alteration.

2. (Concentrated ; Infusum calumba con-
CENTEATum, L.)—a. Calumba, in coarse pow-
der, 5i oz. ; cold distilled water, 12 fl. oz.

;

digest with frequent agitation, for 3 or 4
hours, then express the liquor, and repeat the

digestion with 5^ fl. oz. more of tepid water

;

after another hour, express this portion also,

using as much force as possible ; next mix the

liquors, heat them quickly to the boiling-point

in a shallow vessel, and pour the infusion,

whilst still hot, into a strong bottle, and when
it has cooled a little add of rectified spirit, 4
fl. oz., secure down the stopper or cork, and
agitate well for a few minutes ; the bottle must
now be set aside for a week, after which the

clear portion is to be decanted from the dregs.

Vei'y superior.
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h. (Wliolesale.) From calumba (reduced to

coarse powder), 5i Ibs.j rectified spirit, 5 pints;

(diluted with) water, 12 pints ; digest for a

week, or precede by displacement. Should

there be any difficulty in obtaining it free

from cloudiness, the whites of 4 or 5 eggs, pre-

viously mixed with about a i pint of cold

water, may be added to the infusion, which,

after being well agitated for about ten minutes,

must be allowed to repose for 7 or 8 days, and
then decanted from the dregs. Should it not

be perfectly transparent, it may be filtered

through blotting paper.

—

Product, 20 lbs.

Ois. The concentrated infusion produced by
the above formulee is of very superior quality,

and has acquired an extensive sale in the

wholesale trade. 1 part added to 5^ pttrts of

water makes a perfectly transparent liquid,

possessing exactly similar virtues to the infu-

sion OF CALUMBA—B. P.

Infusion of Canthar'ides. Syn. Infusion of
Spanish flies j Infusum canthaeidis, I.

LYTTiE, L. Prep. (Soubeiran.) Spanish flies

(powdered) 20 gr. ; boiling water, q. s. (about

Si fl. oz.) to yield 3 fl. oz., after expression and
filtration.

Infasion of Cap'sicnm. Syn. Infusum cap-

Sici, L. Prep. 1. (Pereira.) Capsicum (pow-

dered), ^ oz. j boiling water, 1 pint.

—

Dose, ^
fl, oz.

2. (Stephen's 'Peppeb Medicine'—Pereira.)

Red pepper {Capsicmn fructescens), 2 table-

spoonfuls (or 3 of cayenne pepper) ; common
salt, 2 teaspoonfuls ; boiling water, ^ pint ; to

the strained liquor, when cold, add of very

sharp vinegar, \ pint.

—

Dose, 1 table-spoonful,

slowly swallowed, every half hour, in cholera,

malignant sore throat, scarlatina, &c.

Infusion of Car'away. Syn. Caeawat tea ;

Infusum caeui, L. Prep. From bruised

caraway seed, 3 dr. ; boiling water, 1 pint. In

the flatulent colicof infants, and as an adjunct

to aperient medicine.

Infusion of Car'rot Seed. Syn. Infusum
DAUCI, I. CAEOTJE, L. Diuretic ; in dropsy

and nephritic complaints ; ^ to 1 pint being
taken daily.

Infasion of Cascaril'la. Syn. Infusum cas-

CAEiLLJi (B. P.), L. Prep. 1. (B. P.) Cas-

carilla, in coarse powder, 1 oz. ; boiling

distilled water, 10 oz. ; infuse for one hour
in a closed vessel and strain.— Dose. 1

to 2 oz., usually combined with carbonate
of soda and tincture of cascarilla. It is an
excellent medicine in dyspepsia, debility, diar-

rhoea, &c.

2. (Concentrated; Infusum cascarilljE
CONCENTEATUM, L.)

—

a. Cascarilla (good and
fragrant, bruised), 64 lbs.; rectified spirit of

wine, 3 pints ; cold water, 6 pints ; macerate
in a close vessel for 14 days, express the liquor,

and filter.

i. As the last, but proceeding by the process
of percolation.

Ohs. If the preceding processes are well
managed, the product is 10 lbs., and resembles

brandy in colour and transparency, and is

delightfully fragrant. 1 part of this infuc

sion mixed with (j\ parts of water makes a
preparation exactly resembling the infusion
OF CALUMBA—B. P.

3. (Alkaline; Infusum CASCARiLua; alka-
LiSATUM, L.—Ph. Palat.) Cascarilla, 3 oz.

;

carbonate of potassa, 2 dr. ; boiling water, 16 fl.

oz. Antacid and tonic.

—

Dose, 1 tablespoonful.

Infusion of Cas'sia. Syn. Cassia tea; in-

fusum CASSIA FISTULA, L.; EAU DE CASSE,
Pr. Prep. (Soubeiran.) Cassia pods (bruised),

4 oz. ; boiling water, Ij pint. Laxative.

Infusion of Cate'chu. Syn. Compound in-

fusion OF catechu ; Infusum catechu
(B. P.), L. Prep. (B. P.) Catechu in coarse

powder, 160 gr., cinnamon, bruised, 40 gr.,

boiling water, macerate for half an hour in a
covered vessel, and strain. Astringent in diar-

rhoea.

—

Dose, 1 to 2 oz. three or four times a

day, or after every liquid dejection.

Infusion of Catmint. Syn. Infusum ca-
TAEi^. Prep, Dry catmint, 2 oz. ; boiling

water, 1 pint.

Infusion of Cayenne Pep'per. See Infu-
sion OF capsicum.

Infusion of Cen'taury. Syn. Infusum gen-
TAUEi, L. From the flowering tops of com-
mon or lesser centaury {Erythrcea centaurium).

Bitter, febrifuge, stomachic, and vermifuge.
A popular remedy in obstructions, jaundice,

debility, dyspepsia, &c. ; and externally, for

the itch, and to destroy pediculi. An infusion

is also made of the root, which is about one
half more powerful than the tops. The plant

is " a valuable native medicine ; in the places

where it grows it is carefully collected for use

in rustic pharmacy." (Lindley.)

Infusion, Cephai'ic. Syn. Infusum cepfa-
LicuM, L. Prep. (Edin. Hosp.) Valerian
root, 2 oz. ; rosemary tops, 4 dr. ; boiling

water, 1 quart , infuse 12 hours, strain, and
add aromatic water, 4 fl. oz. As an antispas-

modic, and in various affections of the head.

Infusion of Cham'omile. Syn. Chamomile
tea ; Infusum anthemidis (B. P.) I. cha-
m^meli, L. Prep. 1. (B. P.) Chamomile
flowers, 4 oz. ; boiling water, 10 oz. ; infuse

for fifteen minutes, and strain.

Tonic, bitter, and stomachic; also emetic.

It should be drunk cold, as it is emetic when
warm.

—

Dose. As a stomachic, I to 3 oz. j

as an emetic, 5 to 10 oz.

2. (Concentrated; Infusum anthemidis
CONCENTEATUM, L. Fi'OHi chamomiles, 5^ oz.,

water; 1 pint; boil till the mixture weighs
exactly 21 oz., express the liquor by means of

a powerful tincture-press, cool, and add of

essential oil of chamomile, 15 drops, dissolved

in rectified spirit, 5 fl. oz. agitate well, let it

repose until the next day, then decant the

clear, and filter. Strongly bitter and odorous,

and beautifully transparent. 5^ times as strong

as the ordinary infusion—B. P.

Infusion of Chamomile and Orange (Dr Per-

clviil). Syn. Infosum anthemluis et au-
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KANTII. Prep. Cbnmomile flowers, 1 oz.

;

dried orange peel, J oz. ; cold water, 3 lbs.

;

macerate fur 24 hours.

Infusion of Clier'ry-laurel. Si/n. Infusum
LAUEO-CERASI, L. i're/). (Dr Cliestou.) Fresh

leaves of the common or cherry-laurel (Cerasus

Lauro-cerasiis), 22 oz. ; boiling water, 1 pint

;

infuse, strain, ;ind add of clarified honey, 2^ oz.

As a lotion in cancer of the lip, and as a wash
for malignant ulcers.

Infusion of Chiret'ta. Syn. Infusfm chi-

EAT^, L. Prep. 1. (B. JP.) Chiretta, cut

small, 1 oz. ; distilled water, at 120° F., 40 oz. ;

infuse half an hour, and sti'ain.

—

Dose, 1 to

2oz.
Obs. Chiretta is a pure tonic bitter, closely

allied to gentian, and has been long esteemed

in the East Indies as a remedy for acidity,

flatulence, and dyspepsia, especially when oc-

curring in gouty or debilitated habits. It is

usually given in combination with carbonate

of soda or salts of iron. The whole of the

plant is employed.

2. (Concentrated ; Infusum chieett^ con-
CENTEATUM, L.) From Chiretta, 4 oz. ; for

each pint of the product, prepared as either

CONC. INFUSION OF CALUMBA or CASCAEILLA.

Eight times as strong as the common infusion.

Infusion of Cincho'na. Syn Infusion of
BAEE, Infusum cinchona, L. Prep. 1.

(B. P.) Yellow cinchona (calisaya) b.irk, in

coarse powder, 1 oz ; boiling distilled water,

1 pint; infuse for two hours in a covered

vessel, and strain.

Obs. Infusion of bark is tonic and sto-

machic, and in very large doses febrifuge. It

is an extremely useful medicine in dyspepsia,

debility, and during convalescences, and is

often a valuable adjunct to more active reme-

dies. Like the decoction, it is most energetic

when strained whilst hot. The addition of 1

fl. dr. of diluted sulphuric acid to the water

before pouring it on the bark increases its

solvent power, and, consequently the strength

of the infusion.

—

Dose, 1 to 3 fl. oz.

2. (Concentrated j Infusum cinchona
CONCENTEATUM, L.)

—

a. Yellow bark (coarsely

powdered), 4 lbs. ; boiling water, 8 lbs. ; digest

for 12 hours, express the liquid, add rectified

spirit, 2 lbs., and after 24 hours' repose decant

the clear portion.

b. Yellow bark (in coarse powder), 4 lbs.;

cold water, 8 lbs ; rectified spirit, 2 lbs.

;

dilute sulphuric acid, 4 fl. oz. ; mix the fluids,

and either macerate the bark in them for a

week in a closed vessel, or proceed by the

method of displacement. Very superior.

Obs. 1 fl. dr. of either of the above, added
to 7 fl. dr. of water, produces an extempo-
raneous infusion of cinchona resembling that

of the pharmacopoeia. The concentrated pre-

paration of the Ph. L. being more than 8

times the usual strength, is placed amongst
LiQUOES.

3. From pale baek :

—

a. (Ph. L. , Infusion
OP PALE CINCHONA; InFUSUM CINCHONJi;

PALLID2R—Ph. L.) Prom pale bark, as in-

fusion OF cincuona—Ph. L.

b. (Ph. D. ; Infusum ciNcnoNiE—Ph. D.)

Crown or pale bark, 1 oz.; boiling water,

i pint; infuse 1 hour in a covered vessel, and
strain through paper.

Obs. " This infusion is inferior to the pre-

ceding" (from yellow bark) "in activity, and
is a very unnecessary one. It is said to oppress
the stomach less tlian that of the other cin-

chona bark ; the reason is obvious—it is

weaker." (Pereira.)

c. (Concentrated ; Infusum ciNcnoNiE pal-
lida CONCENTEATUM, L. As CONCENTRATED
INFUSION OF CINCHONA, but using pale bark.

The concentrated preparation of the Ph. L.

will be found under Liquors.
Infusion of Cin'namon. Syn. Cinnamon

TEA; Infusum Cinnamomi, L. In flatulence,

dyspepsia, and nervous colics.

Infusion of Cloves. Syn. Clove tea ; In-

fusum CAEYOPHTLLOEUM, I. CAEIOPHTLLI
(B. P._), L. Prep. 1. (B. P.) Cloves (bruised),

1 oz. ; boiling distilled water, 20 oz. ; infuse

for half an hour, and strain. Aromatic, stimu-

lant, and stomachic, either alone or in com-
bination ; in colic, dyspepsia, gout, &c.

—

Dose,

1 to 2 oz.

2. (Concentrated: Infusum caetphtlli
CONCENTEATUM, L.)

—

a. Bruised clovcs, 3 oz. ;

boiling water, 16 fl. oz. ; infuse as above and
strain ; when cold, add of rectified spirit i
pint, and filter.

b. Bruised cloves. If lb. ; rectified spirit,

1 quart; cold water, 3 quarts; macerate for

7 days, and express the liquid; sprinkle the

marc with water, 12 fl. oz., and after the lapse

of an hour again submit it to the press ; lastly

filter the mixed liquors. Very fine. The above

are about eight times the strength of the

INFUSION OF CLOVES.—Ph. L.

Infusion of Coffee. Syn. Infusum caffei,

L. Prep. (Dr McBride.) Unroasted coft'ee

berries (bruised), 30 in no. ; cold water, 1

quart ; macerate 2 or 3 hours. In calculus,

&c.

—

Dose, \ pint every morning.
Obs. Sir J. Ployer and Sir J. Pringle cured

asthma with a strong solution of roasted coffee.

M. Bouchardat prescribes a strong infusion

made by displacement (percolation), and mixed
with a little brandy, in poisoning by opium
and other like narcotics, after the administra-

tion of emetics and ioduretted water. M.
Honore also employs very strong-made cofiee

in albuminuria. Clausen gives it in gout, and
Parker employs it as a nervous stimulant in

lieu of ammonia and wine, for persons of a
slightly sensitive and excitable temperament.

Infusion of Contrayer'va. Syn. Infusum
conteayeev^, L. Prep. (Pereira.) Contra-
yerva (in powder), 1 oz. ; boiling water, 12
fl. oz. Stimulant, tonic, and diaphoretic; in

low fevers, &c.

Infusion of Copal'che Bark. Syn. Infusum
COPALCHI COETiCis, L. Prep. (Dr Stark.)

Bark of copalche bush {Croton pseudo- China),
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|- oz. ; boiling water, 1 pint; digest 2 hours,

and strain. A warni bitter and stomachic.

Infusion of Cor'sican Moss. Syn. Infusum
HELMiNTHOCOETi, L. Prep. (Farr.) Corsi •

can moss, 5 dr., boiling water, 1 pint; mace-
rate for 10 or 12 hours, and strain. Ad libitum

in cancer. See DECOCTION.
Infusion of Cotula. Syn. Inpfsum cotttl^.

From dried flowers of Anthemio cotula, as

infusion of chamomiles.
Infusion of Cuspa"ria. Syn. Infusion of

ANGOSTURA BAEK ; InFUSUM CUSPAEI^ (B.P.),

I. A7JGUSTUS^, L. Frep. (B. P.) Cusparia,

in coarse powder, 1 oz. ; distilled water, at

120'', 20 oz. ; infuse 2 hours, and strain.

Stimulant and tonic ; in typhus fever, bilious

diarrhoea, dysentery, &c.

Infusion of Daffodil. Syn. Infusum nar-
cissi pseudo-naecissi, L. Prep. (Dufresnoy.)

Flowers of daffodil (Narcissus pseudo-Nar-
cissus), 3 to 16 in no. ; boiling water, 1 pint.

Expectorant, nauseant, and emetic. In hoop-

ing-cough.

Infusion of Dah'lia Pe'tals. From the vio-

let or blue varieties. Used for its colour and
as a test.

Infusion of Dandeli'on. Syn. Infusion of
TARAXACUM; INFUSUM TAEAXACI, L. 1.

From the sliced root. Stimulant, resolvent,

and tonic.

2. (Concentrated ; Infusum taeaxaci con-
CENTEATUM, L.) From the root (sliced), 1 lb.

;

exposed to a current of warm dry air until

crisp, then coarsely pulverised, and digested

for a week in a mixture of rectified spirit, 12

fl. oz. ; cold water, IJ pint. 8 times the usual

strength.

3. (Compound; Infusum taeaxaci com-
POSITUM, L.—Meigs.) Infusion of dandelion,

4 fl. oz.; extract of do., 2 dr. ; sesquicarbonate

of soda, i dr. ; tartrate of potassa, 3 dr.

;

tincture of rhubarb, 3 fl. dr. ; tincture of hen-

bane, 20 drops. In dropsical and visceral

afl'ections.

—

Dose. One third part thrice daily.

See Decoction, Exteact, &c.

Infusion of Digitalis. See Infusion of
Foxglove.

Infusion, Diuret'ic. Syn. Infusum diu
EETICUM, L. Prep. I. Broom tops, 1 oz.

;

boiling water, 1 pint; infuse 1 hour, strain,

cool, and add of sweet spirits of nitre, 3 fl.

dr.

—

Dose. A wine-glassful every other hour.

2. Infusion of foxglove, 1 fl. oz. ; tincture of

foxglove, i fl. dr.; acetate of potussa, 1 dr.;

laudanum, 10 drops.

—

Dose, 1 table-spoonful

twice or thrice a day, carefully watching the

effects.

3. Juniper berries, 2 oz. ; aniseed, i oz.

;

boiling water, 1 pint ; infuse 1 hour ; strain,

and when cold, add of compound spirit of

juniper, 2 fl. oz. ; tincture of squills, 1 fl. dr.;

nitre, 1 dr.

—

Dose, ^ a teacupful frequently.

All the above are used as diuretics in dropsy.

See Infusions of Beoom, Foxglove, and
JUNIPRE.

Infusion of Dog'wood. Syn. Infusum coe-

NUS Floeid^, L. From the bark of Ameri-
can dogwood {Cornus Florida). See Decoc-
tion.

Infusion of Dulcamara (B.P.). Syn. In-
fusum DULCAMAE^. Prep. Infuse bruised

dulcamara, 1 oz. ; in 10 fluid ounces of boiling

water in a covered vessel for 1 hour; and
strain.

—

Dose, 1 oz. to 2 oz.

Infusion of El'der Flowers. Syn. Eluee-
FLOWEE TEA; InFUSUM SAMBUCI FLOEUM, L.
From the picked flowers, ^ oz. ; boiling water,

1 pint. Pectoral, expectorant, and diapho-
retic, either alone or sweetened with honey.

Infusion of Elecampane. Syn. Infusum
INUL«. Prep. Elecampane root, 5 dr.

;

boiling water, 1 pint; infuse for two hours,

and strain.

Infusion of Elm-bark. Syn. Compound
INUL^, L. Diaphoretic, expectorant, and tonic

FUSION OF ELM-BAEK ; InFUSUM ULMI COM
POSiTUM, L. Prep. (Cadet.) Elm-bark, bitter

sweet, burdock, and fumitory, of each 2 dr.

boiling water, 1 pint ; digest for 4 hours,

strain, and add of syiup of sarsaparilla, 1 oz

The whole to be taken in 24 hours, in divided

doses in the chronic exanthemata. See De-
COCTION.

Infusion of Er'got of Rye. Syn. Infusum
EEGOTiE (B. p.), L. Prep. 1. (B. P.) Ergot, 1,

in coarse powder, 1 oz. ; boiling distilled water,

40 oz. ; infuse ^ an hour in a covered vessel,

and strain. Should be made fresh when
required.

—

Dose, 1 to 2 oz. every ^ hour or hour,

as a parturient. Also as an injection for

gleet.

2. (Concentrated.) See Liquor of Eegot.
Infusion of Eucalyptus. (Griffiths.) Syn.

Infusum Eucalypti globuli. Prep. Cut
leaves of Eucalyptus globulus, 2 dr. ; boiling

water, 4 oz. ; infuse and strain. Take
morning and evening.

Infusion of Fen'nel. Syn. Fennel tea;
Infusum fceniculi, L. Prep. From sweet
fennel-seeds, \ oz. ; boiling water, 1 pint. In

griping and windy colic of infants ; a few

drops to i a teaspoonful for a dose, or a little

by way of enema.
Infusion of Flax-seed. See Infusion op

Linseed.
Infusion of Fleabane. Syn. Infusum eei-

GEEOMis canadensis. Prep. Canadian

fleabane, 1 oz. ; boiling water, 16 oz.

Diuretic and astringent.

Infusion of Fox'glove. Syn. Infusum di-

gitalis (B. P.), L. Prep. 1. (B. P.) Digi-

talis, dried, 30 gr. ; distilled water, 10 oz.

;

infuse 1 hour, and strain.

—

Dose, i to i oz.

2. (Ph. E.) Foxglove (dried), 2 dr.j

boiling water, 18 fl. oz. ; spirit of cinnamon, 2

fl. oz.

3. (Ph. D.) Foxglove (dried and reduced

to a coarse powder), 1 dr.; boiling water, 9

fl. oz. ; infuse 1 hour. The product should

measure about 8 fl. oz. The last two .are of

double the strength of the infusion Ph. L.,

aud the dose must consequently be only 2 to
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4 fl. dr. ' I believe this, when properly

made, to be tl e most eftcctuiil of the prepara-

tions of fox£ love." (Pereira.) See Fox-
GXOVE.

Infusion of Fu'mitory. %n. Infusum fu-

MAEI^, L. From the herbaceous portion of

common fumitory {Fumaria officinalis). Ape-
rient and diaphoretic ; in obstinate skin dis-

eases and chronic obstructions of the liver.

Infusion of Galls. Syn. Infusttm gall^,
L. 1. From Aleppo galls, coarsely powdered.

In diarrhoea, hseniorrhages, &c. ; also freely,

in cases of poisoning by the alkaloids; and
diluted with 3 or 4 times its volume of water,

for injections, embrocations, gargles, &c.

2. (Compound; Infusum gailjE compo-
SITUM, MiSTUEA GALL^, L.—EUis.) Infusion

of galls, 4 fl. oz. ; prepared chalk, ^ oz. ; pow-
dered gum, 1 dr. ; tincture of opium, ^ fl. dr.—Dose, 1 table-spoonful every 2 hours, in

diarrhoja, &c.

Infusion of Gar'lic. Syn. Infusum aliii,

L. Prep. (White.) Garlic (recent), | lb.

;

water, 4 lbs. ;
place them in a covered pot, set

it in a very slow oven for 3 or 4 hours, and
when cold, express the fluid portion.

—

Dose.

In epilepsy, 2 teaspoonfuU before and after

every meal ; in chronic diarrhoea, a teaspoonful

after every motion.

Infusion of Gen'tian. Syn. Infusum gen-
tians, L. Frep. 1. (Beral.) Gentian

(bruised), 2 dr.; bailing water, 1 pint; i«ifuse

5 or 6 hours, and strain. Stomachic.

2. (Compound; Infusum gentian.^; com-
POSITUM—B. P.)

Prep. a. (B. P.) Gentian, sliced, 1 oz.

;

orange peel, cut small, 1 oz. ; lemon peel

(fresh), 2 oz. ; boiling distilled water, 1 pint

;

infuse for an hour in a covered vessel, and
strain.

—

Dose, 1 to 2 oz.

h. (Ph. E.) Sliced gentian root, ^ oz.

;

bitter orange peel (dried and bruised) and
coriander seeds, of each I dr. j proof spirit, 4
fl. oz. ; digest for 3 hours, then add of cold

water, 16 fl. oz., and in 12 hours more strain.

c. (Ph. D.) Gentian and dried orange peel,

of each 2 dr. ; boiling water, \ pint; macerate
1 hour, and strain.

—

Dose of the last two, ^ to

1 fl. oz.

3. (Concentrated Compound; Infusum gen-
TiANiECOMP. CONCENTEATUM, L.)

—

a. Gentian
root (bruised), 4^ lbs. ; boiliug water, q. s. to

cover it; infuse with occasional agitation for

2 hours, express the liquor, wash the marc with
a little boiling water, and evaporate to 13
quarts; when cold, strain through flannel, add
of rectified spirit, 1 gall., and pour the mixed
fluids on dried orange peel, 4^\ lbs., and fresh

lemon peel, 9 lbs. ; macerate for 1 week, then

express the liquor in a powerful press, and
filter through paper.

b. Gentian and dried orange peel, of each
4|^ lbs. ; fresh lemon peel, 9 lbs. ; cold distilled

water, 13 quarts ; rectified spirit, 1 gall. ; ma-
cerate for 14 or 15 days, with frequent agita-

tion, then express the liquid, add 1 dr. each of

VOL. I.

the essential oils of lemon and orange, agitate

well, and filter through paper.

c. Gentian, 1^ lb. ; essence of lemon, 1 dr.

;

essence of orange, \ dr. ; essence of cedrate, 15

drops; rectified spirit, 1 quart ; cold water, 3
quarts ; digest for 10 days and filter.

4. (With EHUBAEB ; Infusum gentians
ET EHEI, MiSTUEA STOMACHICA, L.) Frotn

gentian and rhubarb (bruised), of each 2 dr.;

boiling water, 1 pint; digest 1 hour, and
strain ; to the cold infusion add of ^esquicar-

bonate of ammonia, 1 dr. An admirable medi-

cine in dyspepsia, hysteria, loss of appetite,

constipation, chronic rheumatism, &c.

Infusion of Gin'ger. Syn. Gingee tea ;

Infusum zingibeeis, L. From the best

unbleached Jamaica ginger, freshly bruised

or grated. In flatulence, colic, and indiges-

tion.

Infusion of Gin'seng. Syn. Ginseng tea ;

Infusum ginseng, I. eadicis g., L. Prep.

Ginseng (the root of Panax Schinseng), \ oz.

;

ginger (grated), 1 dr. ; boiling water, 1 pint

;

macerate 1 hour, then add of cinnamon
(bruised), \ dr. ; infuse for another hour, and
strain. Ginseng tea, made according to the

above formula, has a wonderful reputation in

China, as a stimulant, restorative, and aphro-

disiac. In Europe, however, it is merely re-

garded as an aromatic demulcent.

Ohs. American ginseng (the root of Panax
quinquefoliuni) may be substituted for the

Asiatic product.

Infusion of Gold'thread. Syn. Infusum
COPTIS, Ij. From the root of Coptis trifolia.

Bitter, stomachic ; in dyspepsia, and as a

mouth-wash in thrush.

Infusion of Gua'co. Syn. Infusum guaco,

L. From the bruised leaves and stems of

guaco or huaco {Mikania guaco). Sudorific

and vulnerary; reputed in South America to

be a powerful remedy for the bites of venomous
serpents and for hydrophobia, but the trials iu

this country do not show it to be of any value

in such cases.

Infusion of Guaiac'nm. Syn. Compound
INFUSION OF GUAIACUM, I. OF THE WOODS

;

Infusum guaiaci compositum. Aqua bene-
DICTA composita, L. Prep. (Ph. D. 1826.)

Guaiacum shavings, 6 oz. ; bruised liquorice

root, 1 oz. ; sassafras bark, \ oz. ; coriander

seeds, 3 dr. ; lime water, 96 fl. oz. (say 5

pints) ; infuse for 2 days, and strain.

—

Dose,

3 to 4 fl. oz., twice or thrice a day, in scrofula,

rheumatism, gout, eruptions, &c.

Infusion of Gum. Syn. Infusum acacis, L.

From gum acacia and lump sugar, of each 2
oz. ; boiling water, 1 pint; macerate until dis-

solved, then cool, and add of orange-flower

water, J fl. oz. A pleasant demulcent in.coughs,

hoarseness, &c.

Infusion of Hedge Hys'sop. Syn, Infusum
GEATiOLS, L. Prep. (A. T. Thomson.)
Hedge hyssop (Qratiola officinalis), dried, 2
dr. ; boiling water, 8 fl. oz. Cathartic, diu-

retic, emetic, and vermifuge.

—

Dose, 3 to 6 fl.

56
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dr, ; in dropsies, gout, jaundice, &c. See

Extract.
Infusion of Hem'lock. Syn. Infttsttm conii,

I. CONII MACULATi, L. Prep. (Guy's Hosp.)

Dried leaves of hemlock, and coriander seeds,

of each 2 dr. ; boiling water, 8 oz. ; infuse for

2 hours. Combined with acetate of ammonia,
tincture of henbane, and syrup of poppies, in

pulmonary complaints, &c.

Infusion of Henbane. Syn. Inextsum ht-
oscYAMi, L. Prep. 1. Prom fresh leaves, \
oz. ; boiling water, 1 pint. As a lotion for

painful ulcers, swelled face, &c.

2. (Compound ; Henbane eomentation ;

Ineusum hyosctami coMPOSiTtTM, L.—Ra-
dius.) Henbane leaves, poppy heads, and mal-

lows, of each 1 oz. ; boiling water, 2 quarts.

For painful ulcers, and in facial neuralgia, &c.

Infusion of Hops. Syn. Hop tea ; Inftjsum
HUMULi, I. lUPULi (Ph. L.), L. Prep. (Ph.

L.) Hops, 6 dr. ; boiling distilled water, 1

pint ; macerate for 4 hours in a covered vessel

(press), and strain. Tonic and anodyne. Well-

hopped mild ale is a good substitute.

Infusion of Hore'hound. Syn. Hoeehotind
TEA; Infusum maebubii, L. From the

leaves ; demulcent, pectoral ; a popular remedy
in coughs, colds, hoarseness, and chest affec-

tions generally, taken freely.

Infusion of Horserad'ish. Syn. Infusttm
ARMOEACi^, L. 1. From horseradish alone.

Diuretic and stomachic.

2. (Compound ; Ineusum aemobaci^ com-
POSiTUM, L.—Ph. L.) Horseradish (sliced)

and mustard seed (bruised), of each 1 oz.

;

boiling distilled water, 1 pint ; macerate for 2
hours in a covered vessel, strain, and add of

compound spirit of horseradish,! fl. oz. Stimu-
lant, stomachic, and diuretic j in dropsies,

paralysis, scurvy, chronic rheumatism, &c.

Infusion of Hys'sop. Syn. Hyssop tea ; In-

ftjsum HYSSOPI, L. 1. From the leaves of

Hyssopus officinalis (Linn.) Stimulant, stoma-
chic, emmenagogue, and expectorant ; in dys-

pepsia, flatulency, hysterical affections, &c.

;

also used by boxers as a wash for black eyes.

2. (Compound ; Infusum hyssopi com-
POSiTTiM, L.—Ratier). Hyssop leaves, 2^ dr.

;

liquorice, 2 dr. ; boiling water, 1 quart. As a
demulcent drink in catarrhal affections.

Infusion of Indian Sarsaparil'la. Syn. In-
fusum HEMIDESMI, L. Prom Indian or scented
sarsaparilla {Hemidesmus Indicus). Dr Ash-
burner orders it to be made with lime water
(cold) ; but this plan is seldom followed.

—

Dose and uses, same as those of infusion of

sarsaparilla.

Infusion of I'ron (Bitter). Syn. Infusum
FEEEi amaeum, L. Prep. (Dr R. E. Griffith.)

Iron filings, 3 oz.
; gentian and ginger, of each

bruised, 1 oz.; orange peel, ^ oz. ; strong old

cider, 1 pint ; infuse for a montli, frequently
stirrinsr, and filter.

—

Dose, ^ to 1 dr., 3 or 4
times daily, as a chalybeate tonic.

Infusion of Ju'niper. Syn. Infusum juni-
PEEi, I. BACC^ J., L, 1. From the berries

alone. As a stimulant diuretic, in dropsies
&c.

2. (Compound J Infusum junipeei com-
POSITUM, L.)—a. (Guy's Hosp.) Juniper ber-
ries, 2| oz. ; boiling water, 1 pint ; to the
strained solution, when cold, add, of compound
spirit of juniper, 10 fl. dr. ; bitartrate of
potassa, 1 dr.

h. (Parrish.) Ginger, juniper berries, and
mustard, of each bruised, ^ oz. ; horse-

radish and parsley root, of each bruised, 1 oz.

;

cider, 1 quart ; infuse, and strain with ex-

pression. All the above are used in dropsies.

Infusion of Ki'no. Syn. Infusum kino, L.
From kino, 5 dr. ; boiling water, 1 pint. In
diarrhoea, and diluted with 4 or 5 times its

bulk of water, as an injection in chronic

gonorrhoea.

Infusion of Justitia. Syn. Infusum jus-
Tici^. Prep. Root of painted justicia,

2 dr. ; boiling water, 1 pint ; infuse for 1 hour.

Infusion of Kousso (B. P.) Syn. Infusum
cusso. Prep. Infuse kousso in fine powder,

i oz. ; in boiling distilled waber 8 fl. oz., in a
covered vessel for 15 minutes. Must not be
strained.

Infusion of Lime Flowers. Syn. Linden-
FLOWEE TEA ; Infusum till^, L. 1. From
the flowers of the lime or linden tree {Tilia

Europcea). Antispasmodic, diaphoretic, and
cephalic.

2. (Compound; Infusum tiulm compo-
situm, L.—Foy.) Chamomiles, linden flowers,

and orange leaves, of each 2 dr. ; boiling water,

1 quart ; infuse, strain, and add of syrup, 2 fl.

oz. In nervous headaches, &c. The above are

much used on the Continent.

Infusion of Lin'seed. Syn. Linseed tea,

Flaxseed t. ; Infusum hni (B. P.), L.
Prep. (B. P.) Linseed (bruised), 160 gr.

;

fresh liquorice root (sliced), 60 gv. ; boiling

distilled water, 10 oz. ; infuse for 4 hours and
strain. A cheap and useful demulcent in

pulmonary and urinary irritation ; especially

in catarrhs, gonorrhoea, &c. ; ad lihitum. Dr
Pereira recommends the addition of sliced

lemon and sugar-candy, to render it more
palatable. See Decoction.

Infusion of Liq'uorice. Syn. Infusum &ly-
CYEEHiz^, L. From the fresh root, sliced.

Demulcent and laxative ; taken ad libitum.

Infusion of Lit'mus. Syn. Infusum lacmi,
L. Used for its colour, and as a liquid test,

and to make test-paper.

Infusion of Lobelia. Syn. Infusum lo-

BELiiE, I. L. INFLATE. From lobelia or Indian

tobacco. In asthmas chiefly.

—

Dose, 1 to 2
table- spoonfuls every half-hour, until it occa-

sions nausea.

Infusion of Log'wood. Syn. Logwood tea ;

Infusum h^maxoxyli, L. From logwood
chips. One of the best remedies known for

simple diarrhoea arising from weakness; also

used as a colour and test. See Decoction,
EXTEACT, &c.

Infusion (Maiden-hair). Syn. Infusum
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ADIJNTI, L. From either common maiden-
hair (Adiantum capillus Veneris), or Canadian
maiden-hair {Adiantum pedatum). They are
both slightly bitter, aromatic, and pectoral.

The infusion forms an excellent demulcent
drink in catarrhs.

Infusion of Malam'bo Bark, iii/n. Infusum
CORTiciS MALAMBO, L. Prep, (lire.) Bark
(from Croton Malamho), 2 dr. ; boiling water,

1 pint. An aromatic tonic and astringent.

Infusion of Mallow Flowers. St/ti. Infusum
MALV^ FLOEUM, L. Pectoral and laxative.

Chiefly used as a test.

Infusion of Malt. Si/n. Malt tea, Sweet
WOKT; Infusum btnes, I. malti, L. Pre-
pared with hot water (165° to 170° Fahr).
Demulcent and laxative; A useful drink in

sore throat, inflammatory fevers, &c. Some
persons flavour it with sliced lemon.

Infusion of Ma"rygold. %n. Infusum
calendula, L. From the flowers of the
common marygold (Calendula officinalis). Car-
minative, diaphoretic, and emmenagogue. It

has been recently recommended in cancerous
affections, both internally and ais a lotion.

Radius adds syrup of orange peel to flavour it.

Infusion of Mat'ico. St/n. Infusum mati-
CONis, I. matice, I. MATico, L. 1. From
the leaves of the matico plant (Artanthe elon-

gata). Aromatic, bitter, stimulant, and re-

puted haemostatic ; in internal haemorrhages
and mucous discharges. The Indians of Sonth
America use it as an aphrodisiac. (Martius.)

2. Compound; Infusum maticonis com-
POSITUM, L.—Watmough.) Matico and senna,
of each 2 dr. ; boiling water, 1 pint. In
haemorrhagic and other discharges, piles, &c.

;

a wine-glassful repeatedly.

Infusion of May-weed. Syn. Infusum
cotul^, L. From the dried flowers of may-
weed or stinking chamomile {Anthemis cotula).

Bitter, stomachic, and diaphoretic; in large

doses, emetic and sudorific ; chiefly in hy-
sterical affections, scrofula, &c.

Infusion of Mea'dow Eue. Syn. Infttsum
THALiCTEi FLATI, L. From the herb meadow
rue {Thalictrum flavum). In hydrophobia,
taken plentifully.

Infusion of Mil'foil. Syn. Yaeeow tea;
Infusum millefolii, L. In dropsies, and
as a fomentation to bruises. See Exteact,
&c.

Infusion of Mint. Syn. Mint tea. 1.

(Ph. D.

—

Infusum menth^ simplex.) From
the dried leaves of green or spearmint. Carmi-
native and stomachic ; chiefly used as a vehicle

for other medicines. A wine-glassful ad libi-

tum.
2. (Compound ; Infusttm Mentha composi-

TUM.) To mint tea 6 fl. oz., add of oil of

spearmint, 3 drops, previously triturated with
lump sugar, 2 dr., and dissolved in compound
tincture of cardamoms, i fl. oz. A useful

remedy in colic, flatulence, &c. ; as the last.

Infusion of Mu'dar. Syn. Infusion of
MUDAE-BAEK ;IkFUSUM COETICIS MUDAEIS,

L. From the root bark of Calotropis gigantea
Resembles infusion of ipecacuanha.

—

Dose, \
to 3 teaspoonfuls, as an alterative; a wine-
glassful as an emetic. In the East Indies it

is highly esteemed in epilepsy, hysteria,
syphilis, convulsions, and various spasmodic
diseases.

Infusion of Net'tle Seed. Syn. Infusum
uetic^ seminum, L. Prep. (Garde.) Seed
of common nettle

(
Urtica dioica), 2^ dr. ;

boiling water, 18 fl. oz. ; infuse 3 hours, strain,

and add of syrup, 2 fl. oz. Astringent,
diuretic, and pectoral.

Infusion of Nux Vom'ica. Syn. Infusum
Nucis vomica, L. Prep. (Hosp. F.) Nux
vomica (ground or rasped), 1 dr. ; boiling water,
1 pint ; digest 3 hours, and strain. It must be
taken with caution, and the eflfects watched.
See Exteact, Nux Vomica, and Steych-
nine.

Infusion of Or'ange Peel. Syn. Infusum
AUEANTii, B. p. Prep. 1. Dried bitter orange
peel, cub small, 1 oz. ; boiling water, 20 oz.

;

infuse for 15 minutes, and strain.

—

Dose, 1 to

2 oz. Bitter and stomachic.

2. (Compound; Infusum aueantii—Ph.
E., I. A. COMPOSITUM—Ph. L. & D., L.)—a. (Ph. L. & E.) Dritd bitter orange
peel, i oz. ; fresh lemon peel, 2 dr. ; cloves

(bruised), 1 dr. ; boiling distilled water, 1 pint

;

macerate for 15 minutes in a covered vessel,

and strain.

h. (Ph. D.) Dried orange peel, 3 dr.;

cloves, \ dr.; boiling water, ^ pint; macerate
half an hour.' An agreeable stomachic. It

is chiefly employed as a vehicle for other

medicines.

c. (B. P.) Dried bitter orange peel, cut

small, i oz. ; fresh lemon peel, 120 gr. ; cloves

(bruised), 60 gr. ; boiling water, 20 oz. In-

fuse for 15 minutes, and strain.

—

Dose, 1 to

2 oz.

3. (Concentrated Compound ; Infusum att-

EANTII CONCENTEATUM, I. A. COM. CONC, L.)—a. Seville orange peel (dried), 85 lbs. ; fresh

lemon peel, 1^ lb. ; bruised cloves, f lb.; boiling

water, 9 pints; infuse for 20 minutes, press

out the liquor, and, when cold, add of rectifled

spirit, 1 quart, and fi,!ier.

h. Dried orange psel, 18 oz. ; fresh lemon
peel, ^ lb. ; bruised cloves, 5 lb. ; rectified spirit,

1 pint; cold water, 3 pmts; macerate for 1

week, press, and filter. Yeyy superior.

Obs. 1 fl. dr. of either of the above, added
to 7 fl. dr. of water, makes a similar (_pre-

ferable) preparation to the COMFOUND INFU-

SION OF OEANGE PEEL.—Pll. L.

Infusion of Parei'ra. Syn. Infusum pa-

EEiE^ (Ph. E. & D.), I. P. BEAV.^;, L. Prep.

1. (Ph. E.) Velvet leaf or pareira brava root,

6 dr. ; boiling water, 1 pint ; macerate for 2
hours in a lightly covered vessel, and strain.

2. (Ph. D.) Pareira (bruised and torn),

5 oz. ; boiling water, 9 fl. oz. ; macerate 1 hour,

and strain. In irritation and mucous dis-

cbarges from the urinary organs. The cor-
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responding preparation of the Ph. L. will be

found among the Decoctions.
Infusion of Parsley Root. Syn. Infusttm

PETEOSEiiiNl, L. From the root of garden
parsley. Aromatic, diuretic, and slightly

aperient. It has been highly recommended by
Dr Chapman and others in dropsy, in the

strangury arising from blisters, &c. ; taken
freely, either alone or combined with a little

sweet spirit of nitre.

Infusion of Peach Leaves. Syn. iNrtrsuM
PERSIC^, I. p. FOiii, L. Prep. (Pereira.)

Peach leaves (dried), ^ oz. ; boiling water, 1

pint ; macerate an hour, and strain.

—

Dose,

1 to 2 table-spoonfuls, twice or thrice a day

;

to allay irritation of the bladder and urethra,

and as a vermifuge.

Infusion, Pectoral. Syn. Infusfm pecto
EALE, L. Prep. (Hosp. F.) Liuseed (bruised),

f oz. ; coltsfoot leaves, \ oz. ; liquorice root

(sliced) and poppy-heads, of each \ oz. ; boiling

water, 1 pint; digest two houi's, and strain.

In coughs, colds, hoarseness, &c., accompanied
with a dose of aperient medicine. See Species,

&c.

Infusion of Pennyroy'al. Syn. Penny-
EOTAL TEA; InFUSUM PULEGII, I. MENTHA
PTJLEGII, L. A popular remedy for nausea,

flatulence, colds, hooping-cough, hysterical

affections, obstructed menstruation, &c.

Infusion of Pep'permint. Syn. Peppeemint
TEA; iNFtrSTJM MENTHjE PIPERITA, L. In
flatulence, colic, griping, &c., and as a vehicle

for other medicines.

Infusion of Periwin'kle. Syn. Infusum
vinCjE minoeis, L. From the leaves of lesser

periwinkle {Vinca minor). Astringent and
tonic ; in diarrhoea, dysentery. &c. Mr
Weathers employs it in passive haemorrhages,

and others have recommended it as an external

tonic applied to the perinseum, &c., in piles,

relaxation of the genitals, &c.

Infusion of Persim'mon. Syn. Infttsttm

PEESIMMONIS, L. From the bark of persim-
mon {Diospyrus Virginiana). Astringent ; very
valuable in diarrhcea, haemorrhages, agues, &c.;

and as a gargle in ulcerated sore throat.

Infusion of Peru'vian Bark. See Infusion
OF BAEK.

Infusion of Pink'root. Syn. Pinkeoottea,
Worm t. ; Infusum spigili^, L. 1. From
Indian pinkroot. Vermifuge ; either combined
with or followed by a purge after the third or

fourth dose. The dose for a child 3 to 5 years

old is 1 to 2 table-spoonfuls.

2. (Compound; Infusum spigili^ com-
POSITUM, I. S. CUM SENNA, L.—EUis.) Pink-
root, \ oz., senna, 2 dr.; fennel seed, 3 dr.;

manna, 1 oz. ; boiling water, 1 pint.

—

Dose,

i wine-glassful to a child 2 or 3 years old ; in

worms. See Extract.
Infusion of Pleu'risy Eoot. Syn. Infusum

ASCLEPiADis tuberose, L. From the root of

butterfly weed or pleui'isy root (Asclepias tu-

herosa). Expectorant and diuretic; in large

doses, purgative; in colds, pleurisy, pneu

monia, &c. According to Bigelow, it is a
valuable mild tonic and stimulant.

Infusion of Pois'on-oak. Syn. Infusum
EHOIS toxicodendri, L. Prep. From the
dried leaves of the poison-oak {Rhus toxico-

dendron), 3 dr.; boiling water, 1 pint. Stimu-
lant and narcotic; chiefly in palsy and mania.

Infusion of Pop'py -heads. Syn. Poppy Ti-:A;

Infusum papaveeis, L. From poppy -heads
(capsules of Papaver somniferum). Soothing,
anodyne. Sweetened with honey, it is a popu-
lar remedy for tickling cough, restlessness, &c.;

also used hot, as an embrocation, in painful
tumours, inflammations, &c. See Infusion op
Red Poppy.

Infusion of Pur'ging Flax. Syn. Infusum
UNI cathartici, L. From the dried leaves

of purging flax (Linum catharticum). Ca-
thartic. The dose should be repeated at in-

tervals of an hour or an hour and a half, until

it operates.

Infusion of Qnas'sia, Syn. Quassia tea;
Infusum quassijs (B. P., Ph. L. E. & D.),

L. Prep. 1. (B. P.) Quassia, in chips, 60
gr. ; cold distilled water, 10 oz. ; infuse for

half an hour, and strain.

—

Dose, 1 to 2 oz.

2. (Ph. L.) Quassia (sliced), 40 gr. ; boiling

distilled water, 1 pint; infuse for 2 hours in

a covered vessel, and strain.

3. (Ph. E.) Quassia, 1 dr. ; boiling water,

1 pint.

4. (Ph. D.) Quassia (rasped), 1 dr.; boiling

water, 8i fl. oz.

5. (Ph. U. S.) Quassia, 2 dr. ; cold water,

16 fl. oz. ; macerate for 12 hours, and strain.

As a bitter tonic, in loss of appetite, dyspepsia,

&c. ; either combined with alkaline carbonates
or chalybeates. Sweetened with moist sugar
or honey, it forms a common fly-watee or
fly-poison.

6. (Compound; Infusum QUASgi.aE COM-
positum, L.— Ellis.) Quassia, serpentary, and
dried orange peel, of each i oz. ; boiling water,
1 pint. A stimulant stomachic.

Infusion of Eed Cah'bage. Syn. Infusion
of blub cabbage. Used as a colour, and to

make test-paper. It will not keep without
the addition of about 1-lOth of its weight of
rectified spirit.

Infusion of Eed Pop'py. Syn. Red-Poppy
TEA ; Infusum ehceados, L. Fi-om the petals

of the red or corn poppy. Anodyne and pec-

toral. Sweetened with sugar or honey, it is a
popular remedy in cat;irrhal affiections: but the

use of this, as well as of infusion OF poppy-
heads, should be accompanied by a dose of
aperient medicine.

Infusion of Ehat'any. Syn. Infusum
keameri.® (B. p.), Infusum ehatani^, I.

KEAMERi.aE (Ph. L. & D.), L. Prep. 1. (B.

P.) Rhatany, bruised, 1 oz.; boiling distilled

water, 20 oz.; infuse 1 hour, and strain.

—

Dose,
1 to 2 oz.

2. (Ph. L.) Rhatany root, 1 oz. ; boiling

distilled water, 1 pint; macerate for 4 hours
ia a covered vessel, and strain.
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3. (Ph.D.) Rhatany, I oz. ; boiling' water,

9 fl. oz. ; macerate 1 hour, and strain. A-
striugcut and tonic ; chiefly iu chronic

diarrhoea.

4. (Concentrated ; Tnttstjm keamert^
CONCENTEATUM, L.) Froiu 8 times the usual

quantity of ingredients, as infusion op CAS-

CAEILLA.
Infusion of Rhododen'dron. Syn. Inftisum

EHODODENDEI, L. From tlie leaves of yellow

rhododendron (^Rhododendron chrysanthiini), \
oz. ; boiling water, \ pint. Highly i ecom-
mended by Pallas and Koelpin iu gout, chronic

rheumatism, and syphilis. It has marked
narcotic properties.

Infusion of Rhubarb. Syn. iNrrsuM ehei
(B. P., Ph. L. E. & D.), L. Frev. 1. (B. P.)

Rhubarb (in thin slices), 1 oz.; boiling distilled

water, 40 oz.; infuse for 1 hour, and strain.—Dose, 1 to 2 oz.

2. (Ph. L.) Rhubarb (sliced), 3 dr. ; boil-

ing distilled water, 1 pint ; macerate for 2
hours in a covered vessel, and strain.

3. (Ph.D.) Rhubarb, 2 dr. ; boiling water,
9 fl. oz. ; macerate 1 hour.

4. (Ph. E.) Rhubarb (in coarse powder),
1 oz.; boiling water, 18 fl. oz. ; infuse for 12
hours, add of spirit of cinnamon, 2 fl. oz, ; and
strain through linen or calico. Stomachic and
purgative; along with neutral salts or aro-

niatics.

Ols. The infusion of the Ph. E., being fully

double as strong as that of the Ph. L. & D.,

must be taken in proportionate doses.

5. (Concentrated; Infusum ehei concen-
TEATUM, L.)

—

a. Rhubarb (in coarse powder),
10 oz.; rectified spirit, 1 pint; cold distilled

water, 1 quart; digest 10 days, with frequent
agitation, then express the liquor, and filter it

;

or proceed by the method of displacement.
h. Rhubarb, 3 lbs. 5 oz.; cold distilled water,

Il-pints; rectified spirit, 5J pints ; as the last.

Ohs. 1 fl. dr. of either of the above, added
to 7 fl. dr. of water, forms 1 fl. oz. of liquid,

resembling, and in many points preferable to,

the infusion of the Ph. L. The above is the
only way a fine, rich-cob mred, and transparent
concentrated preparation can be made, that
will keep well. Should it not prove perfectly

limpid, it may be clarified in the way already
mentioned.

6. (Alkaline; Infusum ehei alkalinum,
I. E. CUM potassa, L.—Copland.) Riiubarb,
2 dr. ; carbonate of potassa, 1 dr. ; boiling

water, \ pint ; macerate for 4 hours, strain,

and add of tincture of cinnamon, \ fl. oz.

In dyspepsia, acidity, heartburn, &c.
Infusion of Ro'ses. Syn. Infusum Eosa:, L.,

1. (Simple.) From the petals of red roses.

Used as colouring and for a test; mixed with
vinegar and sweetened with honey, it forms a
popular gargle in sore throat.

2. (Compound ; Infusum EOS^—Ph. E.

I. eosjE composittjm— Ph. L., I. e. acidum—
B. P., Ph. D.) Prej).—a. Red rose petals

(broken up), 1 oz. ; dilute sulphuric acid, \

oz. ; boiling distilled water, 40 oz. j infuse for

half an hour with the acid and water, and
strain.

—

Dose, 1 to 2 oz.

h. (Ph. L.) Petals of the red or damask
rose (dried and pulled asunder), 3 dr. ; boil-

ing water, 1 pint; mix, and add of dilute

sulphuric acid, \\ fl. dr.^ macerate for 2 hours,
strain off the liquor, and dissolve in it white
sugar, 6 dr. The Edinburgh form is nearly
similar.

c. (Ph. D.) Petals, 2 dr. ; boiling water,

\ pint; infuse 1 hour, strain, and add of
dilute sulphuric acid, 1 fl. dr.

Ohs. A vessel or glass of stoneware should
be used to make the infusion in, as metallic

vessels injure the colour of the liquid, and are
also attacked by the acid. The best plan is to

add the dilute sulphuric acid to the water be-

fore pouring it on the leaves. The infusion may
be squeezed out of the leaves with the hands.
The COMPOTJND IHFUSION OF EOSES is prin-

cipally used as a vehicle for sulphate of quinine,

saline purgatives, and some other medicines.

It is astringent and refrigerant, and, when
diluted with water, forms a pleasant drink iu

febrile disorders, phthisical sweats, hsemor-
rhages, diarrhoea, &c. It also makes a very
useful astringent gargle.

—

Dose, I to 4 fl. oz.;

either alone or diluted with water. It is in-

compatible with the alkalies and earths, and
their carbonates and their bicarbonates.

3. (Concentrated; Infusum eosjj; con-
CENTEATUM, L.)

—

a. Rosc petals, 10 oz.

;

boiling distilled water, 3 pints ; infuse for 2
hours, with frequent agitation, express the

liquid, strain through a clean hair sieve, and
add of dilute sulphuric acid, 4^ fl. oz. ; after

agitation for 5 or 6 minutes, and repose for 2
or 3 hours, decant the clear portion, and filter

through paper supported on calico; next, dis-

solve in the liquid \\ lb. of the finest white
sugar, broken up into small lumps, but per-

fectly free from dust and dirt ; lastly, pour the

infusion into clean, stoppered, green-glass bot-

tles, and, as much as possible, keep them from
the light, and in a cool place.

h. Rose petals, 3| lbs. ; boiling water, 2 gall.;

diluted sulphuric acid, 24 fl. oz, ; finest white

sugar, 6i lbs. ; as the last.

e. The same quantity of dilute sulphuric

acid and cold water, as before ; mix, and in-

fuse the rose leaves in the liquid for 48 hours,

thi n express, filter, and add the sugar. Pro-

duct very fine, and keeps well without be-

coming gelatinous.

Ohs. This preparatioi3i is 8 times as strong

as that of thp Pn. L. (2, a). Great care should

be taken that the utensils are perfectly clean,

especially the press, if one is employed ; and
earthenvvareglazedwithlead should beavoided.

The pressing should also be conducted as

rapidly as possible, to avoid the colour being

injured by the iron. Clean wrought iron does

not readily injure the colour of infusion of roses

before the addition of the acid. When the last

formula is adopted, strong pressure of the
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leaves with the hands can alone be safely had

recourse to. If the infusion does not filter

quite clear through paper, it should be set

aside for a few days, when, in general, it will

be found to filter more readily and satisfactorily.

Should it be wanted for immediate sale, the

addition of the whites of 2 or 3 eggs, diluted

with 2 or 3 ounces of water, followed by vio-

lent agitation of the liquid for a few minutes,

and repose for an hour or two, will usually

render it 'fine,' when it may be either decanted,

or filtered should it require it. It will now
pass rapidly through ordinary filtering paper,

and at once run clear.

Infusion of Rue. Syn. Rue tea ; Infttsfm
1B.VTM, L. Carminative, antispasmodic, emme-
nagogue, and vermifuge. It is a popular and
useful remedy in flatulent colic, infantile con-

vulsions, epilepsy, hysteria, suppressed menstru-
ation, &c.

Infusion of Eupture-wort. Syn. Infusum
HEENiABi^. Frep. Rupture wood, 2 dr. ;

boiling water, 1 pint.

Infusion of Safflower. Syn. Ineusum car-
THAMi. Prep. Safflower, 2 dr. ; boiling

water, 16 fl. oz. ; infuse for an hour.

—

Dose.

A wineglassful, as a diaphoretic.

Infusion of Sage. Syn. Sage tea; In-

ETJSUM SALVIA, L. 1. From the leaves of

common garden sage. Carminative and sto-

machic. In flatulence and dyspepsia, and
diluted with water as a drint, to lessen the

nightsweats in phthisis and fever, and to stop

the secretion of milk after weaning.
2. (Compound ; Infusum salvia compo-

SITUM, L.—Ellis.) Sage and boneset, of each

\ oz. ; cascarilla, 1 dr.; boiling water, IJ pint;

infuse until cold. A wine-glassful every 3 or

4 hours in hectic fever.

Infusion of Sarsaparil'la. Syn. Infusum
SAEZ^, I. SABSAPAEIIL^ (Ph. U. S.), L. 1.

From the bruised root. Dr Hancock adds
5 fl. dr. of hydrochloric acid to each pint of

the water employed, as a menstruum, by which
he says the efficacy of the infusion is greatly

increased. At St George's Hospital a little

liquorice root and solution of potassa is added
for the same purpose.

2. (Compound; Infusum SAESAPAEili^
COMPOSITUM, L.—Ph. D. 1826.) Sarsaparilla

root (washed clean with a little cold water,

and sliced), 1 oz. ; lime water (cold), 16 fl. oz.

;

macerate for 12 hours, and strain. Inferior

to the simple infusion, since both earths and
alkalies lessen the solvent action of water on
sarsaparilla. Use of both the above, similar

to that of the decoction.
Infusion of Sas'safras. Syn. Sassafeas

TEA; Infusum sassafeas, L. From sassafras

chips. Alterative, stimulant, and sudorific;

a popular remedy in various cutaneous, rheu-
nafcic, scrofulous, and syphilitica! affections.

Hufeland recommends the addition of a little

liquorice root.

Infusion of Sav'ine. Syn. Savinb tea ;

Infusum SABiNiE, L. Frep. (Pereira.) Fresh

savine leaves or herb, 1 dr. ; boiling water, 8
fl. oz. ; infuse in a covered vessel. Stimulant,

emmenagogue, and vermifuge ; in chlorosis,

and suppressed menstruation depending ou a

torpid action of the uterine vessels; in chronic

rheumatism, worms, &c.

—

Dose, 1 to 2 table-

spoonfuls, cautiously administered.

Infusion of Sax'ifrage. Syn. Saxifeage
TEA; Infusum pimpinell.^, L. From the

root of burnet saxifrage (Pimpinella Saxi-

fraga). Astringent; in diarrhoea, and exter-

nally as a wash to remove freckles.

Infusion of Scutella"ria. Syn. Infusum scu-

TELLABI.S), L. Prep. (Dr Spalding.) Dried
herb of Scutellaria lateriflora, in powder,

1^ teaspoonful ; boiling water, 1 pint. By
teacupfuls, thrice daily, to prevent hydro-

phobia.

Infusion of Sen'ega. Syn. Infusion of
BATTLE-SNAKE BOOT, SeNEEIA TEA; InFUSUM
SENEG.ffi (B. P., Ph. E.), I. POLTGAX..E (Ph.

D.), L. Prep. 1. (B. P.) Senega, bruised,

1 oz. ; boiling distilled water, 20 oz. ; infuse 1

hour, and strain.

—

Dose, 1 to 2 oz.

2. (Ph. E.) Senega snake-root (bruised).

10 dr. ; boiling water, 1 pint ; infuse for 4
hours in a covered vessel, and strain.

3. (Ph. D.) Polygala root, i oz. ; boiling

water, 9 fl. oz. Stimulant, expectorant, and
diuretic, either alone or combined with am-
monia ; in catarrhs, &c. See Decoction, Ex-
TEACT, &c.

Infusion of Sen'na. Syn. Senna tea ; In-

fusum SENN.® (B. p.. Ph. E.), I. SENNiE COM-
POSITUM (Ph. L. & D.), L. Prep. 1. (B. P.)

Senna, 1 oz. ;
ginger, sliced, 30 gr. ; boiled

distilled water, 10 oz. ; infuse 1 hour,and strain.—Dose, 1 to 2 oz.

2. (Ph. L.) Senna, 15 dr. ; ginger

(bruised), 4 scruples; boiling water, 1 pint;

macerate for an hour in a covered vessel, and
strain.

3. (Ph. E.) Senna, 1| oz. ; ginger, 4 scrup.;

boiling water, 1 pint. (See No. 9, heloiv.)

4. (Ph. D.) Senna, J oz. ; ginger, | dr.;

boiling water, ^ pint. Purgative.

—

Dose, 1 to

2 wine-glassfuls. It is usually given in doses

of 1 to 1^ fl. oz., combined with 3 to 6 dr. of

Epsom salts, or other saline purgative, under
the name of ' black deaught.'

Obs. This infusion is very apt to spoil in

warm weather, to prevent which Mr Squire

recommends the addition of 1 gr. of nitrate of

potassa to each ounce.

5. (Concentrated; Infusum SENNiE CON-
centeatum, L.)—a. Senna, 2 lbs. 1 oz. ; tepid

water, I quart, macerate for 12 hours, fre-

quently stirring with a stick, and express the
liquor ; to the ' marc,' add of tepid water 1^
pint, repeat the maceration for 3 hours, and
again express the liquor with powerful pres-

sure; mix the infusions, and after 2 hours'

repose decant the clear portion, and evaporate

it as rapidly as possible, by steam or a chloride

of sodium bath, until it measures 1| pint;

pour this into a strong bottle, and when
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nearly cold, acid of rectified spirit, i pint

;

bruised ginger, 34 oz. ; macerate a week with
frequent agitatioi., and after repose for a few

days decant the clear portion, and add dilute

spirit (1 to 4), q. s. to make the whole measure
exactly a quart.

b. Take 8 times the quantity of senna and
ginser ordered in the Ph. L., put them into a

displacement apparatus, either alone or mixed
with clean washed sand, and transmit water,

mixed with Jth part of rectified spirit, through
the mass, until the proper quantity of infusion

is obtained.

c. (Wholesale.) Alexandrian senna (best),

7 lbs. ; unbleached Jamaica ginger (finest,

bruised), 3 lbs. ; rectified spirit and water, of

each 1 gall. ; m.acerate for 14 days, press out

the fluid, filter, and set it aside in a well-

corked bottle ; then take of good East India

senna, 25 lbs. ; and the ' pressings' or ' marc'
from the tincture, and macerate in the least

possible quantity (10 or 12 galls.) of cold dis-

tilled water, for 12 or 14 hours, employing fre-

quent agitation with a wooden spatula ; next

press out the liquid, and again macerate the
' marc' in cold distilled water (5 or 6 galls.) for

2 hours ; press, mix the two liquors, strain,

heat gradually to the boiling point, carefully

separate the coagulated albumen and after-

wards evaporate as quickly as possible to ex-

actly 9 quarts ; put the liquid at once into a
vessel capable of holding 5 gallons, bung close

to exclude the air, and when nearly cold add
the ' tincture' obtained from the Alexandrian
senna and the ginger; the whole must now
be well agitated together, and allowed to

stand for a week, when the clear portion must
be carefully decanted into bottles (Winchester
quarts) for sale.

d. As the last, but employing hot water, and
limiting the period of the infusions to 2 hours
and 1 hour.

Obs. Tlie preceding formulae are at present

employed in the wholesale trade, by nearly all

those houses that are most noted for the su-

perior quality of their ' concentrated in-

fusions.' The products of the whole are

excellent. That from c is very beautiful, and
contains all the valuable active matter that it

it is possible to extract from the ingredients,

under the circumstances. It also keeps well.

The last one, like all preparations of senna
made with hot water, is apt to drop a large

deposit on standing, from which the last por-

tion of the infusion is obtained with difficulty.

They each furnish a liquid, of which 1 fl. dr.

added to 7 fl. dr. of pure water forms 1 fl. oz.

of a preparation precisely similar in medi-

cinal qualities to the infusum: senn.s; comp.—
Ph. L.

From the extreme bulkiness of senna, it

has become a practice with certain unprin-

cipled druggists to employ only J or ij of the

proper quantity of that drug, and to add
burnt sugar or treacle to bring up the con-

sistence and colour, and alkaline solution of

gamboge to impart the necessary purgative
quality. Conoenteated infitsion of senna,
as generally met with, is nearly worthless.
This arises from either the employment of
inferior senna, or the destruction of its active

principle, by the lengthened exposure to
heat and atmospheric oxygen during its manu-
facture.

6. (With COFFEE; InFTTSTJM SENN.ffi CtrM
CAFfea, L.)

—

a. (Foy.) Senna, 2 dr.; roasted
cofEee (ground), 1 dr.; boiling water and hot
milk, of each 3 fl. oz.; infuse for 12 hours
(4 ?), and strain. For an adult ; to be taken
in the morning fasting.

b. (Guersand and Blake.) Senna, 10 to 30
gr. (according to age) ; hot coff'ee and hot
milk at will ; infuse, and when cold strain, and
sweeten it with sugar, q. s. As a purge for
children.

7. (With LEMON JUICE; InFUSUM SENN.S!

LIMONIATUM, L.) From senna, 1^ oz. ; fresh

lemon peel, 1 oz. ; lemon juice, 1 fl. oz. ; boiling
water, 16 fl. oz. ; infuse.

8. (With EHUBAEB; InFUSUM SENN^E ET
EHEI, L.—Ellis.) Senna, 6 dr. ; manna, 1 oz.

;

rhubarb and cardamoms, of each (bruised),

2 dr. ; boiling water, 1 pint ; infuse 1 hour
and strain.

9. (With TAMARINDS ; InfUSUM SENNi!
COMPOSITUM— Ph. E., Senn.® cum tama-
EINDIS, L.—Ph. E.) Senna, 3 dr. ; tamarinds,

1 oz. ; coriander seeds, 1 dr. ; sugar, § oz.

(if brown, 1 oz.) ; boiling water, 8 fl. oz. ; in-

fuse for four hours, with agitation, and then
strain through calico. Pleasanter than the
ordinary infusion of senna.

10. (With TAETAE; InFUSUM SENN.ffi TAE-
TAEIZATUM, L.) From senna, 1^ oz. ; cori-

ander seeds, 4 dr. ; cream of tartar, 2 dr.

;

boiling water, 16 fl. oz.

Infusion of Ser'pentary. Si/n. Infusum
seepentaei^ (B. p.. Ph. L. & E.), L. Prep.
1. (B. P.) Serpentary, bruised, 1 oz. ; boiling

distilled water, 40 oz. ; infuse 2 hours, and
strain.

—

Dose, 1 to 2 oz.

2. (Ph. L.) Serpentary or Virginian snake-

root, g oz.; boiling distilled water, 1 pint;

macerate for 4 hours in a closed vessel, and
strain. The form of the Ph. E. is similar. As
a stimulating expectorant and diaphoretic; in

chronic catarrhs, low fevers, agues, &c.

3. (Compound ; Infusum seepentaei.s!
COMPOSITUM, L.—Guy's Hosp.) Virginian

snake-root and contrayerva, of each 5 dr;

boiling water, 1 pint ; macerate 2 hours, strain

;

and when cold add of tincture of serpentary 2
fl. oz. As the last.

Infusion of Siaaaru'ba. S^n. Infusum si-

MAEUB^ (B. p.. Ph. E. & D.), L. Prep. 1.

(B. P.) Simaruba, bruised, 3 dr. ; boiling

water, 1 pint ; infuse 2 hours, and strain.

—

Dose, 1 to 2 oz.

2. (Ph. E. & Ph. L., 1836.) Bark of the

bitter simaruba or mountain damson, 3 dr.

;

boiling water, 1 pint; macerate 2 hours, and
strain-
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3. (Ph. D.) Simaruba bark, 2 dr. ; boiling

water, 9 fl. oz. Tonic, and, in large doses,

emetic ; in chronic diarrhoea and dysentery,

either alone or combined with opium ; and in

agues, dyspepsia, &c.

4. (Compound; Infttstjivi simaeub^ com-
POSITUM, L.—Foy.) Siinaruba bark and
wormwood, of each 2 dr.; boiling water, 1

pint ; infuse for 15 minutes, strain, and add

of syrup of gentian, 1 fl. oz. In agues and
dyspepsia.

Infusion of Slip'pery Elm. Si/n. Infusttm
TJLMI (Ph. U. S.), I. TJ. FTJLViE, L. Prep.

(Ph. U. S.) Inner bark of slippery elm {Ulmus
Julva), 1 oz. ; boiling water, 16 fl. oz. ; infuse

for 2 hours, and strain. Demulcent.
Infusion of Soap-wort. Si^n. Infttsum sa-

PONAEi^, L. From soap-wort root {Saponaria

officinalis) Aperient and demulcent ; also re-

puted alterative and antisyphilitic.

Infusion of South'ernwood. Syn. South-
EENWOOD TEA ; Infusum abeotani, L. From
the herb southernwood or old man (^Absinthium

Abrotanum). Antispasmodic, tonic, and ver-

mifuge ; in hysteria, difiicult and painful men-
struation, worms, &c.

Infusion, Stim'ulant. Syn. Infusttm stimtj-

lANS, L. Frep. (Dr Paris.) Black mustard
seed (bruised), and dittander, of each \ oz.;

boiling water, 16 fl. oz
.

; macerate for 1 hour,

strain, and when cold add of spirit of sal-

volatile, 1 fl. dr. ; spirit of pimento, \ fl. oz.—Dose, 2 table-spoonfuls 3 times a day ; in

palsy.

Infusion of Stink'ing Hel'lebore. Syn. In-

fusum HELLEBOEI FCETIDI, L. Prep. (Wood-
ville.) Dried leaves of setter-wort ov Mellebo-
rus fcetidum, ^ dr. (or green herb, 2 dr.)

;

boiling water, 16 fl. oz. ; macerate 1 hour, and
strain. Aperient and vermifuge ; and emetic,

in large doses. It is chiefly used against tlie

large round worms of children and females,

taken fasting.

Infusion of Suc'cory. Syn. Chicoey tea ;

Infusum chicoeii, L. From the dried root.

Aperient, deobstruent, and tonic ; either alone
or sweetened with honey or sugar.

Infusion of Sweet Flag. Syn. Calamus
TEA, Sweet- FLAG t. ; Infusum acoei, I.

CALAMI aeomatici, L. An aromatic stimu-
lant, tonic, and stomachic. See Sweet Flag.

Infusion of Tam'arinds. Syn. Infusum
TAMAEINDI, L. Cooling and laxative ; in sore

throat, febrile affections, &c., taken ad libitum.

See Infusion of Senna.
Infusion of Tan'sy. Syn. Tansy tea ; In-

fusum TANACETi, L. From the dried herb,

or the green herb using double the quantity.
Aromatic, bitter, tonic, and vermifuge.

Infusion of Tar. Syn. Tae wateb, Tae
TEA; Infusum ncis liquids. Aqua p. l.

(Ph. D.), L. Prep. 1. (Bishop Berkeley.)
Wood tar, 1 quart ; cold water, 1 gall. ; stir

with a stick for 15 minutes, then allow tlie

tar to subside, strain, and keep it in well-

stoppered jars.

2. (Ph. D.) As the last. Taken to the

extent of a pint daily in chronic catarrhal and
nephritic affections ; also used as a lotion in

chronic cutaneous diseases, especially those of

the scalp in children. See Decoction.
Infusion of Tarax'acum. See Infusion of

Dandelion,
Infusion of Tobac'co. Syn. Tobacco watee ;

Infusum tabaci, L. Prep. (Ph. D. 1826.)

Tobacco leaves, 1 dr. ; boiling water, 16 fl. oz.

;

macerate for an hour. Used for enemas; in

strangulated hernia, obstinate colic, &c., ob-

serving not to administer more than one half

at a time ; also as a wash to kill pediculi.

Infusion, Ton'ic. See Infusions of Ca-
lumba, Cascaeilla, Gentian, &c., also Mix-
tuees.

Infusion of Sessamum. (Dr Wood.) Syn.

Infusum sesami. Pref. Two fresh leaves

of sessamum (Venne) infused in 8 oz. of cold

water, form a mucilaginous demulcent drink.

Dried leaves require hot water.

Infusion of Silk-weed. Syn. Infusum as-

clepiadis. Prep. Bark of the common
silk-weed, 1 oz. ; boiling water, 1 pint.

—

Dose, 1 oz. to IJ oz. In cough and dyspncea.

Infusion of Tre'foil. See Infusion of
BUCKBEAN.

Infusion of Tulip -tree Bark, Syn. Infusum
LIEIODENDEI, L. From the bark of the tulip

tree {Liriodendron tuliprfera). Diaphoretic,

stimulant, stomachic, and tonic ; in dyspepsia,

fevers, &c. ; also used to flavour liquors.

Infusion of Tur'meric. Syn. Infusum cue-

CUM^, L. Used as a test and to prepare test-

paper. When required for keeping, about l-7th

of its volume of rectified spirit must be

added.

Infusion of Valer'ian. Syn. Infusum ta-

iEEiAN^(B.L.,Ph. L.&D.), L. Prep. 1. (B.P.)

Valerian, bruised, 120 gr. ; boiling distilled

water, 10 oz. ; infuse 1 hour and strain.

—

Dose,

1 to 2 oz.

2. (Ph. L.) Valerian root, I oz. ; boiling dis-

tilled water, 1 part ; infuse for an hour in a
covered vessel, and strain.

3. (Ph. D.) Valerian, 2 dr.; boiling water,

9 fl. oz. Antispasmodic and nervine; in hys-

teria, hypochondriasis, epilepsy, and low
fevers.

4. (Compound; InFUSUM TALEEIAl^f-S! COM-
POSITUM, L.) Yellow cinchona bark, 1 oz.

;

valerian, \ oz. ; boiling water, 1 pint ; as

before. In debilitated nervous habits.

Infusion of Vanilla. Syn. Vanilla tea ;

Infusum TANiLL^, L. Prep. Vanilla, 1^ dr. j

boiling water, 1 pint. A stimulant antispas-

modic; in hysteria, rheumatism, anaphrodisia,

&c. ; but chiefly used as a flavouring for

liqueurs, confectionery, &c.

Infusion of Vittie Vayr. Syn. Vittie taye
TEA ; Infusum tetiveei^, L. From the

roots of Andropogon murieatus (tettveh,

vittie vaye, or cuscus)- Antispasmodic,

diaphoretic, and stimulant, and, when warm,
diaphoretic andemmenagogue;in rheumatism



INHALATION—INJECTION 889

gout, slight febrile cases, &c. ; and as a pro-

phylactic of cholera. See Essencb.
infusion of Wall-pel'litory. Syn. Infusum

PAMIETAEI^, L. From the dried herb (Farie-

taria officinalis). Aperient, diuretic, and pec-

toral ; in asthmas, dropsies, calculous affec-

tions, &c.

Infusion of Wal'nut Leaves. Syn. Wainut-
liEAP TEA; Infusum juglandis, L. From
the fresh leaves of the common walnut {Juglans

regia) ; also from the inner wood-bark, and the

green rind of the fruit. See Decoction and
EXTEACT.

Infusion of Water-fen'nel. Syn. Infusum
PHELLANDEi, L. Fvep. (Bird.) Seeds of

water-fennel, 5 dr.; boiling water, 1 pint.—Dose, 3 to 4 fl. dr. ; to check excessive ex-

pectoration.

Infusion of Whor'tleberry. Syn. Infusum
uv^ UESi, L. With alkalies, henbane, or

opium, in diseases of the urinary organs ; and
with sulphuric acid and foxglove, in affections

of the lungs. See decoction and Exteact.
Note.—lufusum Uvae Ursi of the Brit. Phar-

macopoeia.

Infusion of Wild-clierry Eark. Syn. Infu-
sum PEUNi ViEGiNiAN^ (Ph. U.S.), L. Fref.
(Ph. U. S.) Wild cherry-tree bark {Prunus
Virginiana or Cerasus Seroiina), ^ oz. ; cold

water, 16 fl. oz. j infuse 24 hours, and strain.

A valuable tonic and febrifuge. Wild-cherry

bark also exercises a sedative action on the

circulatory and nervous system, and is much
used in America in a variety of diseases.

Infusion of Wild Gin'ger. Syn. Infusum
ASAEi Canadensis, L. From the root of wild

ginger or Canada snake-root {Assarum Cana-
dense). A warm stimulant diaphoretic, in

the same cases as infusion of Vieginian
SNAKE-EOOT.

Infusion of Wil'low Bark. Syn. Infusum
SALICIS, L. Prom the bark of the white or

common willow (Salix alba). Astringent,

tonic, and febrifuge ; often used instead of

INFUSION OF CINCHONA.
Infusion of Win'ter Green. Syn. Infusum

PYEOL^, I. CHiMAPHiiiE, L. Astringent,

tonic, and diuretic ; in dropsy, nephritic pains,

and chronic affections of the urinary organs.

It blackens the urine, like uva ursi. See

Decoction.
Infusion of Wood Soot. Syn. Soot tea ;

Infusum fuliginis ligni, L. Antacid and
stimulant. A similar preparation is also made
from coal-soot, which is reputed antispasmodic

and vermifuge.

Infusion of Worm'wood. Syn. Woemwood
TEA, Infusum absinthii, L. From the

fresh tops of the plant, or from only half the

quantity of the dried herb. In loss of ap-

petite, dyspepsia, amenorrhoea, leucorrhcea,

gout, worms, &c. See Bittees.
INHALA'TION. Syn. Inhalatio, L. In

medicine, the drawing in or inspiring of vapour
with the breath. Inhalations (inhalationes)
are vapours or gases imbibed for the purpose

;

of medicating the mucous membrane of the
air-passages. The substances that arc to furnish
the vapours or fumes are put into a vessel called

an 'inhaler' (see Inhalee), which njay be
simply a small covered pot or mug of metal or

glass, furnished with a short flexible tube,

terminating in a small mouth-piece. In many
cases even this simple apparatus may be dis-

pensed with, and the fumes inhaled by holding
the head over a vessel containing a little of
the substance furnishing them ; or, as with
chloroform, a little may be dropped on a
handkerchief or napkin, which is then held to
the nose.

The following are the principal substances
that are employed for inhalations at the
present day :

—

1. Carbonic acid gas and nitrous oxide

;

occasionally used in phthisis, by means of a
bladder and mouth-piece.

2. Chlorine gas ; exhibited by adding 5 or

6 drops of aqueous chlorine to the water
(tepid) of the inhaler, which should be, in

this case, of glass; employed in France for

phthisis, but seldom used in England.
3. Chloroform ; as an ansesthetic.

4. Vapour of iodine, administered in the
same way as chlorine ; occasionally used in

phthisis.

5. Oxygen and hydrogen gases, either alone

or diluted with air; employed in asthma and
phthisis, by means of a bladder and mouth-
piece.

6. Tar vapour, obtained by heating tar,

mixed with a little carbonate of potash, over
a spirit lamp, occasionally employed in bron-
chitis, and recommended by Sir A. Crighton
in phthisis, but appears of little value in the
latter.

7. Steam of hot water ; in bronchitis, and to

allay the cough in phthisis ; small quantities of

the seeds of henbane, opium, poppy-heads, &c.,

are frequently added to produce an anodyne
effect. See Cigaes (in pharmacy). Disin-
fectants, Fumigation, Vapoues, &c.

INJEC'TION. Syn. Injectio, L. In me-
dicine, any liquid medicine thrown into a

cavity of the body by means of a syringe or

an elastic bag. Those thrown into the rectum
are commonly called ' clysters ' or ' enemata,'

and are noticed under the head of Enema.
The following are the principal injections em-
ployed in medical practice at the present

day :—
Injection of Ac'etate of Amnio"nia. Syn.

Injectio ammonijs acetatis, L. Prep.
(Ph. Chirur.) Solution of acetate of ammonia
(Ph. L.), 1 part ; water, 3 parts. Refrigerant.

Injection of Ac'etate of Cop'per. Syn. In-

jectio CUPEI acetatis, L. Frep. From ver-

digris, 10 gr. ; oil of almonds (hot), 4^ oz.

;

triturate until dissolved, and strain. Deter-

gent.

Injection of Ac'etate of Lead.. Syn. Injec-

tio piUMBi acetatis, L. Prep. 1. Sugar of

lead, 2 dr. ; distilled water, j pint.
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2. (Dr. Collier.) Acetate of lead, 40 gr.

;

rose water, 8 fl. oz. Astringent and sedative.

See Sedative injection.

Injection of Ac'etate of Zinc. Syn. Ikjec-

Tio ziNci ACBTATis, L. Prep. 1. (Ellis.)

Acetate of ziuc, 8 gr. ; rose water, 4 fl. oz.

2. (Brodie.) Sulphate of zinc, 1 dr. ; sugar
of lead, 80 gr. ; water, 1 pint ; dissolve sepa-

rately, mix, and filter. Astringent.

Injection, Alkaline. Syn. Injectio alka-
lilNA, I. LITHONTEIPTICA, L. Prep. (Che-

vallier.) Carbonate of soda, 1 dr. ; Castile soap,

2 dr.; water, 12 fl. oz.; dissolve. In certain

forms of calculus.

Injection of Aloes. (Bories.) Syn. In-

JECTio ALOES. Prep. Aloes, 10 gr, ; muriate
of ammonia, 10 gr. ; hooey of roses, 1 oz.

;

fennel water, 6 oz.

4. (Dr Reece). Alum, 1 dr.; acetate of

lead, IJ dr. ; triturate with 6 oz. of boiling

water, and in an hour filter.

Injection of Al'um. Syn. InJECTIO ALU-
minis, L. Prep. 1. (Dr. Collier.) Alum,
18 gr. ; rose-water, 6 fl. oz. ; dissolve. For
the urethra.

2. (Collier.) Alum, 3 dr. ; water, 1 quart.

For the vagina.

3. (Ph. Ch.) Alum, 4gr. ; rose-water, 4 fl.

oz. The above are all astringent.

Injection of Animo"nia. Syn. Injectio
AMMONIA, L. Prep. 1. (Dr Asbwell.) Li-

quor of ammonia, 1 to 2 fl. dr. ; milk, 1 pint.

In obstructed menstruation.

2. (Lavagna.) Liquor of ammonia, 8 to 20
drops; milk, 2 fl. oz. As the last, thrice

daily, beginning with the least quantity of

ammonia.
3. Liquor of ammonia, 1 fl. dr.; mucilage,

1 oz. ; water, 9 fl. oz. As the last.

Injection of Ammo"nio-Sulphate of Cop'per.

Syn. Injectio cupei ammoniati, L. Prep.
(Swediaur.) Ammonio-sulphate of copper, 5
gr. ; rose-water, 8 fl. oz. In chronic gonor-
rhoea.

Injection of BicMo"ride of Mer'cury. Syn.
Injectio hydeaegyhi bichloeidi, L. Prep.
1. Corriisive sublimate, 2 gr. ; rose water, 5 fl.

oz. ; hydrochloric acid, 1 drop.

2. Corrosive sublimate and sal ammoniac, of

each 5 to 10 gr. ; water, 1 pint.

3. Sublimate, 5 gr. ; rose water, 2J fl. oz.

Used to promote healthy action, and to pre-

vent infection.

Injection of Cal'omel. Syn. Injectio caio-
MELANOS, I. HYDEAEGYEI, CHLOEIDI, L. Prep.
(St B. Hosp.) Calomel, 1 dr.; mucilage, 1 fl.

oz. ; water, ^ pint. Some persons order ' quince
mucilage.'

Injection of Carbolic Acid. (Throat Hosp.)
Syn. Injectio acidi caebolici. Prep. Car-

bolic acid, 5 gr. ; water, 1 oz. ; mix. Anti-
septic.

Injection of Car'bonate of Lead. Syn. In-

JEOTIO CEKUSS^, I. PLUMBI CAEBONATIS, L.

Prep. (Hosp. F.) Carbonate of lead (finely

evigated), \ dr. ; sulphate of zinc, 8 gr. ; mu-

cilage, 1 oz. ; rose water, 5 oz. Cooling and
astringent.

Injection of ChWride of Lime. Syn. In-

jectio CALCIS HYPOCHLOEIS, L. Prep. 1.

Chloride of lime, 4 dr.; water, \ pint; agi-

tate well together, and filter. To prevent in-

fection.

2. (Detmold.) Chloride of lime, 2 dr.; de-

coction of rhatany, 13 fl. oz. ; dissolve, and
filter. In foul discharges, especially in ozsena,

or fcetid ulceration of the nose.

3. (Rousse.) Chloride of lime, 20 gr.

;

water, 7 fl. oz. ; wine of opium, 1 fl. oz. In
foul discbarges, and to allay irritation.

Injection of CMo"ride of So'da. Syn. In-

jectio S0D.aE HYPOCHLOEIS, L. Prep. From
solution of chloride of soda, 1 fl. dr. ; rose

water, 3 fl. oz. As the last.

Injection of CMo"ride of Zinc. Syn. In-

jectio ziNci CHLOEIDI, L. Prep. From chlo-

ride of zinc, 2 gr. ; rose water, 3 fl. oz. ; hy-
drochloric acid, 1 drop. In gonorrhoea.

Injection of Copai'ba. Syn. Injectio co-

paiba, L. Prep. 1. (Abernethy.) Copaiba
2 dr. ; thick mucilage, 5 dr. ; lime water,

6 fl. oz. ; make an emulsion.

2. (Plenck.) Copaiba, ^ oz. ; yolk of egg,

q. s. ; lime water, 6 fl. oz. ; honey of roses, 3 oz.

As the last.

3. (Ricord.) Copaiba, 6 dr. ; yolk of egg,

q. s. ; decoction of poppies, 3 to 4 fl. oz. In
ulcers of the rectum, vagina, and urethra;
and in gonorrhoea.

Injection of Cre'asote. Syn. Injectio ceea-
SOTi, L. Prep. (Dr Allnatt.) Creasote, 20
drops ; white sugar, 2 dr. ; liquor of potassa, 2
fl. dr, ; triturate, and add of water, 8 fl. oz.

In leucorrhcea and piles.

Injection of Cu'bebs. Syn. Injectio cu-
BEB^a:, L. Prep. (Soubeiran.) Cubebs (in pow-
der), 1 oz. ; extract of belladonna, 1 dr.

;

boiling water, 16 fl. oz. ; infuse in a covered
vessel, and strain. Stimulant and narcotic.

In gonorrhoea and leucorrhcea.

Injection for the Ear. Syn. Injectio
ACOUSTICA, L. Prep. 1. Ox-gall, 3 dr. ; bal-

sam of Peru, 1 dr. ; mix. In hardened wax,
dryness of membranes, &c.

2. Oil of almonds or cloves, 2 oz. ; oil of
amber, 20 drops ; tincture of castor, 1 fl. dr.

;

spirit of camphor, J dr. ; laudanum, 3 drops ;

mix. In ear-ache and chronic deafness.

3. (Alibert.) Balsam of Peru, 2 dr.; tincture

of musk, 4 or 5 drops ; otto of I'oses, 1 or 2
drops ; decoction of St John's wort (warm), 1.6

fl. oz. ; agitate together, and after repose

decant the clear. In discharges from the

ear.

Obs. Mr Yearsley states that drops and
injections for the ear should be used with very
great caution, and only under proper advice,

as they otherwise often aggravate the ailment,

instead of curing it.

Injection of Er 'got. Syn. Injectio ebgot^,
I. SECALis COENUTi, L. Prep. 1. (Boudin.)

Ergot, 1 dr. ; boiling water, 8 fl. oz. ; infuse
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until cold. When the urethra is highly sen-

sitive.

2. (Descrolles.) Powdered ergot, 1 oz. ; boil-

ing water, 1 pint. Both the above are used in

chronic inflammation of the vagina, and in

gonorrhoea.

Injection of Gal'lic Acid. Syn. Injectio
ACiDi GALLici, L. Prep. (Dunglison.) Gallic

acid, \ dr.; water, 1 pint. In leucorrhcea.

Injection of Galls. Syn. Injectio gall^,
L. Prep. Prom galls (bruised), 2 dr. ; boiling

water, 1 pint; infuse 1 hour, and strain.

Astringent ; in leucorrhcea.

Injection of Hydrochlo"ric Acid. Syn. In-

jectio ACIDI HYDEOCHLORICI, L. Prep.

From hydrochloric acid, 10 drops ; soft water,

5 fl. oz. To prevent and to remove recent

infection ; also to remove particles of lime and
iron from the eye.

Injection of Hydrocyanic Ac'id. Syn. In-

jectio ACIDI HYDBOCTANici, L. Prep. Me-
dicinal hydrocyanic acid, 1 fl. dr. ; soft water
or almond emulsion, 1 pint. Anodyne ; to allay

excessive irritability, both in chronic ophthal-

mia and gonorrhoea, and to relieve chordee j

but in all cases it must b° used with caution,

and at first largely diluted with water.

Injections, Hypodermic. Syn. Injectiones
hypodermics. Injectiones subcutanes.

1. Hypodermic Injection of Ergotine. (Dr
Hildebrandt.) Aqueous extract of ergotine,

3 parts ; distilled water and glycerin, of each

7^ parts; for uterine fibroid tumours (Dr
Drasch), 5 gr. of ergotine in 1 dr. of glycerin;

|-th to be injected, according to circumstances,

once or twice a day, in the region of the pec-

toral muscles ; in internal hsemorrhage, haemo-
ptysis, and epistaxi?.

2. Hypodermic Injection of Iodic Acid. Dr
Luton uses this in goitre, ^ dr. of solution

containing -^th of acid injected at once into

tlie midst of the tumour.
3. Hypodermic Injection of Perchloride of

Mercury. (Dr Staub.) Perchloride of mer-
cury and chloride of ammonium, of each 20
gr. ; chloride of sodium about 62 gr. ; distilled

water, 20 gr. After filtration the whole is

mixed with solution of the white of one egg,

and 4^ dr. of water. The solution contains

g-Vi'd of a gr. of perchloride to every 20 drops,

^ch of a grain of perchloride to be injected

each day.

4. Hypodermic Injection of Morphia. (B. P.)

Hydroclilorate of inorphia 88 gr. ; solution of

ammonia, acetic acid, distilled water of each,

q. S. Dissolve the hydrochlorate in 2 oz. of

distilled water by a gentle heat, then add the

solution of ammonia, so as to precipitate the

morphia, and render the liquid slightly alka-

line ; allow it to cool ; collect the precipitate

on a filter, wash with distilled water, and
allow it to drain ; then transfer the morphia to

a porcelain dish, and add acetic acid until the

morphia is dissolved, and a very slightly acid

solution is formed. Now add distilled water,

q. s. to mal<e the solution measure 2 fl. oz. For
subcutaneous injection, 1 to 6 minims.

5. Sulphate of morphia is a very good
soluble .salt.

6. Hypodermic Injection of Quinine. Three
to 6 gr. of neutral sulphate of quinine placed

on a watch glass, previously warmed, without

acid ; to this add 12 minims of distilled water,

and apply a moderate heat by a spirit lamp for

a second, or two. The syringe should be
warmed before being used,

Dr Eosenthal advocates the use of glycerin

as a medium for the solution of various sub-

stances used for subcutaneous injection. The
glycerin must be very pure. By gradual ele-

vation of temperature it can be made to take

up a large number of certain alkaloids and
salts, and will retain them dissolved for a year.

1 fl. dr. will dissolve one scruple of sulphate of

quinine, and 10 gr. of hydrochlorate of

morphia. Dr Rosenthal states that the injec-

tion of quinine has been found very useful in

intermittents.

Injection of lo'dide of I'ron. Syn. Injectio
eeeei iodidi, L. Prep. 1. (Ricord.) Iodide

of iron, 6 gr. ; water, 5 fl. oz. In gonorrhcea,

gradually increasing the quantity of iodide.

2. (Soubeiran.) Iodide of iron, 3 to 4 dr.

;

water, I pint. In suppressed and painful

menstruation, leucorrhcea, &c. Both are

astringent and well adapted to scrofulous

patients.

Injection of I'odide of Potas'sium. Syn. In-

jectio POTASSii iodidi, L. Prep. (Foy.)

Iodide of potassium, 3 gr. ;
pure water, 1 pint.

As a stimulant to fistulous sinuses and ulcers

in persons of scrofulous habits.

Injection of I'odine. Syn. Iodueetted in-

jection ; Injectio ioditebta, I. iodinii, L.

Prep. I. (M. Ameuille.) Tincture of iodine,

1 part ; water, 5 or 6 parts. In refractory

fistulse.

2. (M. Bonnet.) Iodine, 1 part; iodide of

potassium, 2 parts ; water, 10 parts. In scro-

fulous hydrarthrosis, &e.

3. (Bransby Cooper.) Compound tincture of

iodine, 2 fl. dr.; water, 6 fl. dr. In hydro-

cele.

4. (Guibourt.) Iodine, 4 gr. ; iodide of po-

tassium, 8 gr. ; water, 1 pint. To stimulate

fistulous sinuses.

5. (Velpeau.) Tincture of iodine, 1 fl. dr. j

water, 3 fl. dr. In hydrocele.

Injection, Lithontrip'tic. Syn. Injectio
LITHONTEIPTICA, I. VESICALIS, L. Prep. (Dr
Hoskins.) Nitro-saccharate of lead, 1 gr.

;

saccharic acid, 5 drops; rub together, then
add of distilled water, 1 fl. oz. As a solvent for

phosphatic calculi. See Injection alkaline.
Injection, Mercu"rial. Syn. Injectio mee-

CDEIAIIS, 1. HYDEAEGYBI, L. Prep. 1. Quick-
silver, 1 dr. ; gum mucilage, \^ oz. ; triturate

until the globules disappear, and gradually add
of water, 1^ fl. oz.

2. (Hosp. F.) Quicksilver and balsam of

copaiba, of each 4 dr. ; yolk of an eg§ j rose
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water, ^ pint. An awkward and useless pre-

paration.

Injection of Mor'phia. Syn. Injectio mou-
PHiiE, L. Prep. (Biei-i).) Morphia, 2 gr. ; oil

of almonds (warm), 1 oz. ; triturate together

until united. Anodyne and emollient. To
ease the pain in ear-ache, acute gonorrhoea,

piles, &c.

Injection of Night Shade, Black. (P. C.)

Syn. Injectio foliaeitm solani nigeum.
Prep. Dried leaves of black night shade.

If oz. ; boiling water, 36 oz. Infuse 1 hour,

and strain.

Injection of Nitrate of Sil'ver. Syn. In-

JBCTrO AEGENTI NITEATIS, L. Prep. 1.

(Acton.) Nitrate of silver, 3 gr. ; distilled

water, ^ pint ; dissolve.

2. (Dr Arnott.) Nitrate, 12 gr. j water,

I fl. oz.

3. (Dr Collier.) Nitrate, 2 gr. ; rose water,

1 fl. oz.

4. (Dr Culverwell.) Nitrate, 20 to 30 gr. j

water, 1 fl. oz.

5. (Dr Jewell.) Nitrate, 12 gr. ; water,

6 fl. oz.

6. (Ricord.) Nitrate, 8 gr. ; water, 1 fl. oz.

7. (West. Hosp.) Nitrate, 1 J gr. ; diluted

nitric acid, l^- minim ; distilled water, 1 fl. oz.

Obs, The weaker solutions are used in

chronic gonorrhoea, gleet, and leucorrhcea

;

those of an intermediate strength to prevent

an attack of gonorrhoea following the incipient

symptoms of that disease ; and the strongest,

chiefly in spermatorrhoea. Their use requires

great caution.

Injection of Oak Bark. Syn. Injectio
QUBECUS. Prep. (Univ. Hosp.) Alum, 6 gr.

;

decoction of oak bark, 1 fl. oz. For the vagina.

Astringent,

Injection Oleaginous. Syn. Injectio
OLEOSA. Prep. Oil of almonds, 4 oz. ; liquid

subacetate of lead, 8 drops.

Injection of Cpium. Syn. Injectio opii,

I. OPiATA, L. Prep. 1. Tincture of opium or

wine of opium, 1 to 2 fl. dr. (^according to

circumstances) ; water, 5 fl. oz. As an ano-

dyne, in gonorrhoea.

2. (Foy.) Extract of opium, 6 gr. ; extract

of belladonna, I5 dr. ; decoction of wild let-

tuce, 16 fl. oz. In neuralgia and hsemor-
rhages.

Injection of Opiitm with Lead. (Wendt.)
Syn. Injectio plumbi opiata. Prep. Ex-
tract of opium, IJ gr.; distilled water, 2 oz.

;

mucilage, 2 dr.; liquid subacetate of lead, 4
drops.

Injection of Pancreas. (Merkel.) Syn.

Injectio Panceeatini. Prep. One bullock's

pancreas; glycerin, 8 oz. Rub the finely

minced pancreas with the glycerin, mix one
third of this mixture with from 4 to 5 oz. of

finely minced meat, and inject into the rectum.
Said to be easily digested.

Injection of Platino-Chloride of Soda.
(Huiffer.) Syn. Injectio platino-chloeidi

SoDii, Prep. Decoction of poppy, 8 oz.

;

chloride of platinum and sodium, \ dr.

Injection, Sed'ative. Syn. Injectio seda-
TiVA, L. Prep. (Hosp. P.) Oil of almonds,

1 oz. ; solution of diacetate of lead, 20 drops.

Cooling, sedative, and emollient.

2. (Wendt.) Aqueous extract of opium,
1-3 gr. ; mucilage, 2 dr. ; solution of diacetate

of lead, 4 drops ; water, 2 fl. oz. Cooling, se-

dative, and anodyne.
3. (Gassincourt.) Simple emulsion, 5 fl. oz.

;

decoction of poppies, 16 fl. oz. ; white of 1 egg

;

mix. In acute gonorrhoea.

Injection, Stim'ulating. Syn. Injectio
STiMULANS, L. Prep. (St. Marie.) Myrrh,
1 oz. ; quicklime, 2 oz. ; water, 1 quart ; digest

for 2 Or 3 days, and decant the clear portion.

In flstulous ulcers.

Injection of Sul'phate of Cop'per. Syn. In-

jectio cuPEi suLPHATis, L. Prep. 1. Sul-

phate of copper, 5 gr. ; rose water, 4 fl. oz. Ini

chronic gonorrhoea.

2. (Hunter.) Sulphate of copper, 3 gr.

;

water, 4 fl. oz. As the last.

3. (Swediaur.) Sulphate of copper, 6 gr.

;

water, 4 fl. oz. ; dissolve, and add solution of

diacetate of lead, 20 drops. In phimosis.

Injection of Sul'phate of Ir'on. Syn. In-

jectio FEEEi SULPHATIS, L. Prep. (Berends.)

Sulphate of iron and mucilage, of each ^ dr.

;

sage water, 4 fl. oz. ; dissolve. In nasal and
uterine hsemorrhages.

Injection of Sul'phate of Zinc. Syn. Injec-
tio ZINCI STJLPHATIS. Prep. 1. (Hosp. F.)

Sulphate of zinc, 2 gr. ; water, 1 fl. oz.

2. (King's Coll.

—

Injectio communis.)—a.

Sulphate of zinc, 3 gr. ; solution of lead, 20
drops ; water, 1 fl. oz. For a man. i. Sul-

phate of zinc, 10 gr. ; alum, 10 gr. ; decoction

of oak bark, 1 fl. oz. For a woman.
Injection of Sul'phuret of Potas'sium. Syn.

Injectio potassii sulphueeti, L. Prep.

(Wedekind.) Sulphuret of potassium, 1 dr.

;

water, ^ pint. In gonorrhoea.

Injection of Tan'nic Acid. Syn. Injectio
TANNiNi, I. ACIDI TANNICI, L. Prep. (Beral.)

Tannin, i dr. ; distilled water, 8 fl. oz. (or

better, ^ pint). In gleet and leucorrhcea.

Injection of Tea. Syn. Injectio t'b.'km, L.

Prep. (Hosp. F.) Green tea (or rough black

tea), 1 dr. (say 2 teaspoonfuls) ; boiling water,

\ pint. Astringent ; in gleet and fluor albus.

Injection of Turpentine. (St. Bart.'s Hosp.)

S,yn. Injectio teeebinthin.s;. Prep. Oil

of turpentine, I5 fl. oz. ; olive oil, 12 fl. oz.

Injection Vi'nous. Syn. Injectio tini
EUBEi, I. viNOSA, L. Prep. (Earle.) Red
wine, 1 part ; water, 2 or 3 parts. In hydro-

cele.

Injection of "Wood-soot, Syn. Injectio
FuLiGiNis. (Rognetta). Decoction of wood-
soot, 16 oz. ; alum ^ oz. ; water, 6 oz. In
leucorrhcea.

INK. Syn. Ateamentum, L, Coloured
liquid employed for writing with a pen. Ink
is made of various substances and colours; but

W V/v^^v
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at present we shall confine our attention to the

tanno-gallic compounds, to which tlie term,

when standing alone, is almost exclusively

applied.

Prep. 1. Aleppo galls (well bruised), 4 oz.

;

clenn soft water, 1 quart ; macerate in a clean

corked bottle for 10 days or a fortni<;ht, or

even longer, with frequent agitation, then ndd
of gum Arabic (dissolved in a wine-glassful of

water, \^ oz. ; lump sugar, ^ oz. ; mix weW,
and afterwards further add of sulphate of iron

(green copperas, crushed small), 1| oz. ; agi-

tate occasionally for 2 or 3 days, when the

ink may be decanted for use, but is better if

the whole is left to digest together for 2 or 3
weeks. When time is an object, the whole of

the ingredients may at once be put into a

bottle, and the latter agitated daily until the

ink is made ; and boiling water instead of cold

water may be employed. Product. 1 quart of

excellent ink, writing pale at first, but soon

turning intensely black.

2. Aleppo galls (bruised), 12 lbs. ; soft water,

6 galls.; boil in a copper vessel for 1 hour,

adding more water to make up for the portion

lost by evaporation ; strain, and again boil the

galls with water, 4 galls. ; for 2 an hour ; strain

off the liquor, and boil a third time with water,

2^ galls., and strain j mix the several liquors,

and while still hot, add of green copperas

(coarsely powdered), 4|- lbs. ; gum arable

(bruised small), 4 lbs. ; agitate until dissolved,

and after defecation strain through a hair

sieve, and keep it in a bunged-up cask

for use. Product. 12 galls.; very fine and
durable.

3. Aleppo galls (bruised), 14 lbs. ; gum, 5 lbs

;

put them in a small cask, and add of boiling

soft water, 15 galls.; allow the whole to mace-
rate, with frequent agitation, for a fortnight,

then further add of green copperas, 5 lbs., (dis-

solved in) water, 7 pints ; again mix well, and
agitate the whole once daily for 2 or 3 weeks.

Frod. Fully 15 galls. Resembles No. 1.

4. Galls (bruised), 9 lbs. ; logwood chips

(best Campeaehy), 3 lbs. ; boil as in No. 2 ; to

the strained mixed liquors, add of gum arable

and green copperas, of each (bruised small),

4 lbs.; simmer or digest until dissolved, and
at once strain through a hair sieve into the

store-cask or jars. Prod. 16^ galls. Excellent,

but interior to the preceding.

5. Galls (bruised), 2 lbs. ; logwood chips,

green copperas, and gum, of each 1 lb. ; water,

7 galls.; boil 2 hours, and strain. Prod. 5
galls. A superior ink for retail.

6. Galls (bruised), 1 lb.; logwood, 2 lbs.;

gum (common), 1 lb. ; green copperas, f lb.

;

water, 8 galls. ; proceed as last. Prod. 6 galls.

Common, but fit for all ordinary purposes.

The following formulae are for some of the

advertised inks, or are those recommended by
the authorities whose names are attached to

them :

—

7. (Ahti-coeeosive.) Same as 'Asiatic

ink.'

8. (Asiatic.) Galls, 4 lbs. ; logwood, 2 lbs,

;

pomegranate peel, 2 lb. ; soft water, 5 galls,

;

boil as in No. 2, then add to the strained and
decanted liquor, when cold, of gum Arabic,

1 lb. ; lump sugar or sugar candy, i lb. ; dis-

solved in water, 3 pints. Product. 4^- galls.

Writes pale, but flows well from the pen, and
soon gets black.

9. (Brande.) Galls, 6 oz.
;
green copperas

and gum Arabic, of each 4 oz. ; soft water,

3 quarts ; by decoction.

10. (Chaptal.) As No. 4 (nearly), adding
sulphate of copper, ^ lb. Pull coloured, but
less durable and anticorrosive than the pre-

ceding.

11. (Desormeaux.) Galls, 1 lb. ; logwood
chips, 4 oz. ; water, 6 quarts ; boil 1 hour,

strain 5 quarts, add of sulphate of iron (cal-

cined to whiteness), 4 oz. ; brown sugar, 3 oz.

;

gum, 6 oz. ; acetate of copper, i oz. ; agitate

twice a day for a fortnight, then decant the

clear, bottle, cork up for use. Writes a
full black, and otherwise resembles No. 10.

12. (Eisner.) Galls (powdered), 42 oz. ; gum
Senegal (powdered), 15 oz. ; distilled or rain

water, 18 quarts ; sulphate of iron (free from
copper), 18 oz.; liquor of ammonia, 3 dr.;

spirit of wine, 24 oz. ; mix these ingredients in

an open vessel, stirring frequently until the

ink attains the desired blackness. This for-

mula is said to give a deep black, neutral ink

that does not corrode steel pens.

13. (Exchequer.) Galls (bruised), 40 lbs.

(say 4 parts) ; gum, 10 lbs. (say one part)

;

green sulphate of iron, 9 lbs. (say one part)

;

soft water, 45 galls, (say 45 parts) ; macerate

for 3 weeks, employing frequent agitation.

" This ink will endure for centuries."

14. (Guibourt.) Galls (in powder), 50 parts j

hot water, 800 parts ; digest 24 hours, strain,

and add of green sulphate of iron and gum
Arabic, of each 25 parts ; when dissolved, add
the following solution and mix well:—Sal

ammoniac, 8 parts; gum, 2 parts; oil of laven-

der, 1 part ; boiling water, 16 parts. Said to

be indelible.

15. (Japan.) This is a black and glossy

kind of ink, which may be prepared from
either of the above receipts by calcining the

copperas until white or yellow, or by sprink-

ling it (in powder) with a little nitric acid

before adding it to the decoction (preferably

the former), by which the ink is rendered of a
full black as soon as made. The glossiness is

given by using more gum. It flows less easily

from the pen than other inks, and is less dura-
ble than ink that writes paler and afterwards
turns black. It is unfitted for steel pens.

16. (Lewis.) Bruised galls, 3 1b.; gum and
sulphate of iron, of each 1 lb. ; vinegar, 1 gall.

;

water, 9 quarts ; macerate with frequent agi-

tation for 14 days. To produce 3 galls. Fine
quality, but apt to act on steel pens.

17. (Pbeeogative Coitet.) Galls, 1 lb. j

gum Arabic, 6 oz.; alum, 2 oz. ; green vitriol,

7 oz. ; kino, 3 oz. ; logwood raspings, 4 oz.

;
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soft water, 1 gall. ; macerate at last. Said to

write well on parchment,
18. (Ribaucourt.) Galls, 1 lb. ; logwood chips

and sulphate of iron, of each i- lb. j gum 6 oz.

;

sulphate of copper and sugar candy, of each,

1 oz. ; boil the first two in soft water, 2J galls.,

to one half, the add then other ingredients.

Pull coloured, but somewhat corrosive, as

No. 10.

19. (Dr lire.) Galls, 12 lbs.
j
green copperas

and gum Senegal, of each 5 lbs.; as No. 2
(nearly). To produce 12 galls.

20. (Dr Wollaston.) Galls, 1 oz. ; sulphate

of iron, 3 dr. ; gum. 5 oz. ; cold water 5 pint

;

put into a bottle and shaken together every

day for a fortnight or longer. A good durable
ink, which will bear diluting.

21. (Pharmaceuiische Zeitung.) By adding
ferrocyanide of potassium to ordinary ink,

an indelible writing ink may be obtained.

The removal of such an ink by an acid

would result in the production of Prussian

blue.

General Commentary. According to the most
accurate experiments on the preparation of

black ink, it appears that the quantity of sul-

phate of iron should not exceed ^rd part of that

of the galls, by which an excess of astringent

vegetable matter, which is necessary for the

durability of the colour, is preserved in the

liquid. Gum, by shielding the writing from

the action of the air, tends to preserve the

colour ; but if much is employed, the ink flows

languidly fi'om quill pens, and scarcely at all

from steel pens. The latter require a very

limpid ink. The addition of sugar (especially

of moist sugar) increases the flowing property

of the liquid, but makes it dry more slowly,

and frequently to pass into an acetous state,

in which condition it acts injuriously on the

pen. Vinegar, for a like reason, is not calcu-

lated for the menstruum, as it rapidly softens

quill or horn, and corrodes iron and steel.

To ensure the permanency of the colour of

the tanno-gallic inks, the best Aleppo or blue

nut-galls must alone be used. No second or

inferior quality should be employed. A con-

trary practice, often adopted for the sake of

economy, is nearly always followed by un-

pleasant results and often by considerable loss.

The only improvement of importance which
has been made in the manufacture of writing

ink from the common materials, during the

last few years, is the practice of first roasting

the gall-nuts, which is now adopted by a few
of the houses most celebrated for their copy-
ing INK. In this way a portion of pyrogaHic

acid is formed, which is very soluble in water,

and strikes an intense bluish-black colour with
the protosulphate or green sulphate of iron.

From galls so treated an ink may be made to

write black at once. Care must, however, be
taken to avoid any loss of materials by

volatilisation.

To prevent any tendency to mouldiness in

ink, a few bruised cloves, or a little oil of

cloves, or, still better, a few drops of creasote
(carbolic acid) may be added. The last two
should be previously dissolved in a small quan-
tity of strong vinegar, or rec'ified spirit.

With the same intention some of the large
makers allow the ink to become covered with
a skin of ' mould ' in the cask, to render it

less liable to undergo the same change when
subsequently bottled. Formerly the practice

was to add a little spirit for the same purpose.

Sumach, logwood, and oak-bark are fre-

quently substituted for galls in the prepara-
tion of common ink. When such is the case,

only about ^ or ^th of their weight of

copperas should be employed. Inks so made
possess little durability.

The very general use of steel pens of late

years has caused a corresponding demand for

easy-flowing inks, many of which are now
vended under the titles of weiti^^^g-fluids,

STEEL-PEN INK, ANTICOEROSIVE INK, &C.

The greater number of these are prepared
from galls in the preceding manner; but a

less quantity of gum is employed, and greater

attention is paid than heretofore to avoid every
source of ' greasiness ' among which smoke
and dirty utensils are, perhaps, the principal.

The blue ' writing fluids,' which either main-
tain their colour or turn black by exposure to

the air, are, in general, prepared from fer-

rocyanide of potassium, or from indigo, and
are fully noticed in another place. Copying
INK, another variety of ink of recent intro-

duction, is characterised by its suitableness

to metallic pens, and by furnishing a transcript

by means of the ' copying press ' or ' copying
machine.' (See below.)

The inks prepared by the first four of the

above formulae are very durable and limpid,

and will bear dilution with nearly an equal

bulk of water, and still be superior in quality

to the ordinary inks of the shops. See Galls,
Ieon, Weiting flttid, and belowT^

Ink, Blue and Blue black. See WfiiTiNa
fluid.

Ink, Brown. I. A strong decoction of

catechu ; the shade may be varied by the

cautious addition of a little weak solution of

bichromate of potash.

2. A strong decoction of logwood, with a

very little bichromate of potash.

Ink, Carbon. Dissolve real Indian ink in

common black ink, or add a smidl quantity of

lampblack previously heated to redne>s, and
ground perfectly smooth, with a small portion

of the ink.

Ink, Carmine. Heat a scruple of carmine

with 3 oz. of water of ammonia for some
minutes, a little below boiling, and add 15 to

20 gr. of gum. (The inkstand must be kept

well closed.)

Ink, Chrome. See Gbeen ink and Weiting
fluid.

Ink, Coloured. Inks of various colours may
be made from a strong decoction of the in-

gredients used in dyeing, mixed with a little
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alum or other substance used as a mordant,
and gum Arabic. Any of the ordinary wuti'r-

colour cakes employed in dravviup:, dilfuscd

through water, may also he used as coloured

ink. S«e BaowN, Gkeen, and Hed inks,

&c.

Ink, Copying. This is usually prepared by
adding a little sugar or otlier saccharine matter
to ordinary black ink, which for this purpose
should be very rich in colour, and preferably
made galls prepared by heat, as noticed

above. Writing executed with this ink may
be copied within the space of 5 or 6 hours,
by passing it through a press (copying PEESs)
in contact witii thin unsized paper (bank-
post), slightly damped, enclosed between two
sheets of thick oiled or waxed paper, when a

reversed transcript will be obtained, whicli
will read in proper order when tlie back of
the copy is turned upwards. In the absence
of a press a copy may be tuken, when the ink
is good and the writing very recent, by roll-

ing the sheets, dully arranged on a ruler, over
the surface of a flat smooth table, employing
as much force as possible, and avoiding any
slipping or crumbling of the paper. Another
method is to pass a warm flat-iron over the
paper laid upon the writing. The following
proportions are employed

:

1. Sugar candy or lump sugar, 1 oz. ; or
treacle or moist sugar, I5 oz. ; rich black ink,

If pint ; dissolve.

2. Malt wort, 1 pint; evaporate it to the
consistence of a syrup, and then dissolve it in

good black iuk, IJ pint.

3. Solazza juice, 2 oz. ; mild ale, J pint ,•

dissolve, strain, and triturate with lampblack
(previously heated to dull redness it a covered
vessel), 5 oz. ; when the mixture is complete,
add of strong black ink, 1^ pint, mix well,

and in 2 or 3 hours decant the clear.

Obs. After making the above mixtures, they
must be tried with a common steel pen, and if

they do not flow freely, some more unprepared
ink should be added until they are found to
do so.

Ink, Gold. From gold in the state of a

impalpable powder, ground up with a little

gum water. The brilliancy of the writing
performed with this ink is considerable, and
nmy be increased by burnishing.

Ink, Green. 1. From sap green dissolved in

very weak alum water.

2. A strong solution of binacetate of copper
in water, or of verdigris in vinegar.

3. (Klaproth.) Verdigris, 2 oz. ; cream of

tai tar, 1 oz. j water, ^ pint j boil to one half,

and filter.

4. (Winckley.) Bichromate of potassa, 3
parts ; hot water, 8 parts ; dissolve, add of
rectified spirits, 4 parts, mix, and further add
of sulphuric acid, q. s. to liberate the chromic
acid, avoiding excess ; next evaporate to one
half, dilute with water, filter, and add to the

filtrate rectified spirit, 4 parts together with
3 or 4 drops of sulphuric acid (if required), to

precipitate any remaining potash salt ; lastly,

decant and preserve the licjnid until it assumes
a ricli green colour.

5. A solution of recently prccipitited h_^.

drated oxide of cliromium in liquor of am-
monia, diluted with distilled water, q. s. A
magnificent dark-green liquid, perfectly anti-

corrosive.

Ink, Horticul'tural. Prep. Chloride o(
platiuum, i oz. ; soft water, 1 pint ; dissolve,

and preserve it in glass. Used with a clean
quill to write on zinc hibels. It almost imme-
diately turns black, and cannot be removed by
washing. The addition of gum and lamp-
black, as recommended in certain books, is

unnecessary, and even prejudicial to the quality
of the ink.

2. Verdigris and sal ammoniac, of each

i oz. ; levigated lampblack, ^ oz. ; common
vinegar, i pint ; mix thoroughly. Used us the
last, for either zinc, iron, or steel.

3. Blue vitriol, 1 oz. ; sal ammoniac, i oz.

(both in powder); vinegar,^ pint; dissolve.

A little lampblack, or vermilion, may be
added, but it is not necessarj'. As No. 1 ; for
iron, tin, or steel plate. Some of the prepa-
rations described below under ' Incokeodible
INK ' are also used by gardeners and
nurserymen.

Ink, Incorro"dible. This name has been
given to several preparations of a resinous
character, capable of resisting the action of
damp and acids.

Frep. 1. Boiled linseed oil, ground with
lampblack and Prussian blue, of each q. s. to
impart a deep black colour. It may be thinned
with oil of turpentine.

2. Good copal or amber varnish, coloured
with either plumbago or vermilion.

3. Trinidad asphaltum (genuine), 1 part;
oil of turpentine, 4 parts; colour (as last) q. s.

4. (Close.) Cobalt (in powder), 25 gr. ; oil

of lavender, 200 gr. ; dissolve by a gentle
heat, and add of lampblack, 3 gr. ; indigo 1

gr. (both in impalpable powder) ; or vermi-
lion, q. s.

5. (Hausmann.) As No. 3 (nearly). Re-
sists the action of iodine, chlorine, alkalies,

and acids.

6. (Sheldrake.) Asphaltum dissolved in

amber varnish and oil of turpentine, and
coloured with lampblack.

Coarsely powdered anacardium nuts (the

fruit of the Anacardium orientate) are mace-
rated in a well- closed bottle with petroleum
ether, for some time. Upon allowing the
latter to evaporate spontaneously, a syrupy
residue is left, and this, when applied to

linen or cotton cloth, imparts to them a
brownish-yellow colour, which instantly

changes to a deep black on the addition of

ammonia or lime water. (Bottger.)

Obs. The above are also frequently called
' indelible ' or ' indestructible inks.' They are

employed for writing labels on bottles con-

taining sti'ong acids and alkaline solutions.
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The last five are very permanent, and are

capable of resistiiig the action of iodine,

clilorine, alkaline lyes, and acids, together

with all the operations of dyeing and bleach-

ing, and at once offer a cheap and an excellent

material for marking linen, &c., as they can-

not be dissolved off by any menstrua that will

not destroy the fabric. They must be em-
ployed with stamps, types, or stencil plates, by

which greater neatness will be secured than

can be obtained with either a brush or pen.

See HoRTicuiTtTRAL Ink, Indelible Ink, &c.

Ink, Indel'ible. Syn. Indestructible ink.

Frep. 1. Lampblack (previously heated to

dull redness in a covered vessel), 5 oz. ; tritu-

rate with good black ink (gradually added),

1 pint. Resists chlorine, weak acids, and
weak alkaline lyes, in the cold.

2. (Bezanger.) Lampblack ground in a

lye of caustic soda, combined with a mixture

of gelatin and caustic soda. Said to be

indelible, and to resemble genuine China ink.

3. (Braconnot.) Dantzic potash, 4 parts;

tanned leather parings, 2 parts ; sulphur, 1

part ; water, 20 parts ; boil them in an iron

vessel to dryness, then raise the heat (con-

stantly stirring with an iron rod) until the

whole forms a soft mass, observing that it

does not ignite; next dissolve the mass in

water, q. s., and filter the solution through a

cloth. Flows freely from a pen, and resists

the action of many chemical substances.

4. (Carbon ink.) Genuine Indian ink,

rubbed down with good black ink until it will

flow easily from a pen. Resists chlorine,

oxalic acid, and ablution with a hair pencil or

sponge.

5. (Coathupe.) Borax, 1 oz. ; shell-lac,

2 oz. , water, 18 fl. oz. ; boil in a covered vessel

until dissolved, strain, add of thick mucilage,

1 oz., and triturate it with levigated indigo

and lampblack, of each q. s., to give a good

colour. After 2 hours' repose, decant it from

the dregs, and bottle for use. Resists

moisture, chlorine, and acids,

6. (French.)—a. From Indian ink, diffused

through water acidulated with hydrochloric

acid. For quHls.

—

b. From Indian ink diffused

through water slightly alkalised with liquor of

potassa. For metallic pens.

7. (Herberger.) Wheat gluten (free from

starch), q. s., is dissolved in weak acetic acid

of good pure vinegar, 4 fl. oz. ; lampblack

(best), 10 or 12 gr. ; indigo, 2 or 3 gr. ; and

oil of cloves, 1 or 2 drops, are then added, and

the whole is thoroughly incorporated together.

The product is inexpensive, has a beautiful

black colour, and resists the action of water,

chlorine, and weak acids.

Ohs. The products of the above formulae,

though called ' indelible ink ' and ' indestruc-

tible ink,' are in reality only indeiioie as com-
pared with common writing ink, as they may
all be removed with more or less facility by
chemical reagents, assisted by mechanical
means. They are intended chiefly for paper,

pasteboard, and parchment. No 5 is also used
for glass and metal. See Marking ink.

Ink, In'dian. Syn. China ink ; Atra-
MENTUM INDICUM, L. Prep. 1. Lampblack
(finest) is ground to a paste with very \^ eak
liquor of potassa, and this paste is then dif-

fused through water slightly alkalised with
potassa, after which it is collected, washed
with clean water, and dried; the dry powder
is next levigated to a smooth, stiff paste, with
a strong filtered decoction of carrageen or Irish

moss, or of quince seed, a few drops of essence
of musk, and about half as much essence of
ambergris being added, by way of perfume,
towards the end of the process ; the mass is,

lastly, moulded into cakes, which are orna-

mented with Chinese characters and devices,

as soon as they are dry and hard,

2. A weak solution of fine gelatin is boiled

at a high temperature in a Papin's digester

for 2 hours, and then in an open vessel for

1 hour more; the liquid is next filtered and
evaporated to a proper consistence, either in

a steam or salt-water bath ; it is, lastly, made
into a paste, as before, with pure lampblack
which has been previously heated to dull red-

ness in a well-closed crucible. Neither of the
above gelatinise in cold weather, like the
ordinary imitations,

3. (Gray,) Pure lampblack made up with

asses'-skin glue, and scented with musk.

4. (Merimee.) Dissolve superfine glue in

water, add a strong solution of nut-galls, and
wash the precipitate in hot water; then dis-

solve it in a fresh solution of glue, filter,

evaporate to a proper thickness, and form it

into a paste as before, with purified lamp-
black.

5. (Proust.) As No. 1 (nearly).

6. Seed-lac, ^ oz. ; borax, 1^ dr. ; water, ^
pint; boil to 8 oz., filter, and make a paste

with pure lampblack, as before. When dry, it

resists the action of water,

Ohs. The Chinese do not use glue in the

preparation of their ink, but an infusion or

decoction of certain seeds abounding in a glu-

tinous transparent mucilage, which at once

imparts brilliancy and durability to the colour.

Starch converted into gum by means of sul-

phuric acid, or 'British gum,' has been re-

commended as a substitute (M, Merimee.)

Indian ink is chiefly employed by artists, but

it has been occasionally given as a medicine,

dissolved in water or wine, in hsemor-

rhages and stomach complaints.

—

Dose, 1 to

2 dr.

[For continuation of the article on Inks, see Vol. II
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